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ABSTRACT 

Results from curriculum enactment and sociolinguistic research have indicated 

that lessons are composed of information exchanges consisting of mostly facts and 

procedures that place little cognitive demand on students. Scholars from these areas 

have ascribed the characteristics of the school, teacher, student, management and task 

demands, or linguistic, and/or social context as explanations for those observations. 

They have not made a direct connection between how teachers and students decide who 

takes responsibility for providing the intellectual content of lessons and how that 

decision affects the students' higher order contributions. 

Consequently, the present study was designed to examine the way teachers and 

students cooperated for effective information exchanges and how that cooperative effort 

influenced students' higher order contributions. One hundred twelve chemistry and 

mathematics tutorials formed the data. The volunteer tutors possessed extensive 

training in their subject areas and the problems for discussion were designed to make 

high cognitive demands on the volunteer students. 

Methods from discourse analysis were used to develop an analytical model to 

identify, describe and compare how the tutors and students exchanged information. The 

model was applied to the data to provide information on the following topics; the roles 

of the tutor and student, the substance of the exchanges, and the use of mediation 

strategies. Next, a code of conduct known as Grice's (1975) theory of conversational 

implicature was used to interpret the results of the analysis. The aim was to link 

conversational cooperation with students' higher order contributions to the discourse. 

First, the results indicated a model can be developed to describe, compare, and 

categorize instructional conversations. Second, tutors and students cooperate to 

maintain their roles during instruction and mediation strategies support those roles. 
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Third, tutors and students intuitively follow Grice's (1975) conversational code of 

conduct to support their roles during their information exchanges. This cooperative 

effOlt is rooted in the conditions for conversational implicature. It was found when 

teachers and students explicitly negotiate and accept new intellectual roles before 

instruction (the conditions for implicature), higher order thinking can be encouraged by 

teachers and contributed by students to instructional conversations. 



CHAPTER I 

OVERVIEW OF THE RESEARCH PROBLEM 

Dewey (1901) proposed the public schools could help students develop their 

higher order thinking abilities using a pedagogy that situated knowledge in authentic 

activity rather than employing traditional methods of instruction that featured the 

transmission and regurgitation of decontextualized bits of information (Cohen, 1988; 

Lazerson, McLaughlin, McPherson, & Bailey, 1985). Dewey's vision fostered the 

notion that children should learn to think critically and imaginatively while mastering 

curriculum. As a result, his concept of teaching and learning has been a major goal of 

public education since the tum of the century (Cohen, 1988). 

18 

However, nearly a century later, Dewey's notion of instruction has had difficulty 

gaining a place beside traditional educational methods inside classrooms, even though 

many educators have embraced his ideas and tried to put his approaches into effect 

(Cuban, 1984). Researchers have recognized most of the problems associated with the 

implementation of innovative programs designed to help students develop higher order 

thinking were encountered when teachers were asked or expected to modify the way they 

normally delivered content to their students (Full an & Pomfret, 1977). This difficulty 

was usually noticed during lessons in which teachers had been encouraged to use 

discovery learning or discussion (Elliott, 1976; Goldenberg, 1990, 1991; Olson, 1981), 

had designed assignments that required students to exercise independent judgment (Doyle 

& Carter, 1984), had been expected to spend more time diagnosing a student's 

conception of an idea (Bamberger, Duckworth, & Lampert, 1981; Bennett, Desforges, 

Cockburn & Wilkinson, 1984; Putnam, 1987), or were expected to act as a catalyst for 

student learning (Gross, Giacquinta & Bernstein, 1971). 
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Scholars from the curriculum enactment field have attempted to explain the 

extremely fragile nature of teaching when it was designed to promote genuine reflection 

and independent thinking on the part of students. Their theories have focused on school, 

teacher, student or task characteristics (Bamberger et al., 1981; Bennett et aI., 1984; 

Cohen, 1988; Doyle, 1983; Elliott, 1976; Gross et al., 1971; Olson, 1981; Putnam, 

1987). Although one of the central challenges for the successful implementation of 

innovative education designed to help students develop higher order thinking was to 

change the inteilectual substance of teacher and student dialogue (Fullan & Pomfret, 

1977), these investigators have not considered the social and linguistic cues to which 

participants respond during instruction and have not related them to the lesson's academic 

content. 

Sociolinguists have been interested describing the context of instruction and 

identifying the cues to which teachers and students respond as they exchanged 

information during classroom lessons. To understand how teachers and students take 

part in lessons, they have defined this classroom discourse as a form of conversation 

(Green & Weade, 1988). Using that notion, these researchers analyzed how one 

conversational turn gave way to another and uncovered the structure of the lesson. They 

were also able to reveal many of the social and linguistic cues teachers and students used 

to cooperate in producing the content of instruction (Lemke, 1990; Mehan, 1979; 

McHoul, 1978; Philips, 1972; Sinclair & Coulthard, 1975). Their discoveries lead to 

explanations of how these cues affected students' participation in and access to what 

counts as knowledge in the classroom (Bloom, Puro, & Theodorou, 1989; Green, 1983; 

Cazden, 1988). 

Like the cUlTiculum enactment researchers, these investigators also noted that 

lessons seemed to be made up of an information exchange consisting of mostly facts and 

procedures that placed little cognitive demand on students. Many sociolinguists 



20 

documented the effect on content of certain conversational engagement patterns teachers 

and students used to advance a lesson. For example, if students were having difficulty 

answering a question correctly, teachers often repeated the question with increasing 

amounts ofinfonnation (Hammersley, 1977; Lundgren, cited in Doyle, 1983; MacKay, 

1978), shaped the students' responses into the correct answer (Dillon & Searle, 1981; 

Hammersley, 1977; Mehan, 1979) or established the boundaries of the appropriate 

response (MacKay, 1978). 

On the other hand, these researchers noted when students found questions too 

difficult, they often hesitated (MacKay, 1978), or gave poorly fonned or incorrect 

answers (Edwards & Furlong, 1978). These situations encouraged teachers to reply 

rather than probe the students' thought processes (Mehan, 1974). Also, students used 

contextual clues to produce answers. For instance, they followed the way teachers 

sequenced their questions or used the teachers' tone of voice to respond con'ectly 

(Mehan, 1974, 1979). All of these investigators noted that when questions could not be 

answered, both the teachers and the students cooperated to reduce the cognitive load and 

obtained factual responses. This accomplished two things; it helped a student save face 

in front of the teacher and peers (Marland & Edwards, 1986; King, 1982) and it 

maintained student cooperation and enabled the lesson to continue smoothly (BeUack et 

aI., 1966; Doyle & Carter, 1984; Mehan, 1979). 

The investigations of both curriculum enactment specialists and sociolinguists 

uncovered that instructional conversations seemed to center on the transmission of facts 

and procedures. Few researchers from these traditions, however, have gone beyond 

ascribing the characteristics of the school, teacher, student, task and/or social context as 

an explanation for those observations. 

In fact, only two studies (Doyle & Carter, 1984; Lemke, 1990) have tried to 

explain why the dynamics of the teaching/learning relationship seemed to affect the 
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intellectual content of instruction. Doyle and Carter (1984) showed how a writing 

assignment that made high cognitive demands on students disrupted the management and 

work system to such an extent that the homework was gradually renegotiated into 

something much more routine. The central contribution of their work was their focus on 

the dynamic relationship among the teacher, the $tudents, the work and management 

system and the effect of that relationship on intellectual substance of classroom tasks. 

This approach moved instructional research beyond investigating the effect of the 

attributes participants brought to assignments designed to encourage students to exercise 

independent judgment. 

Lemke (1990) has tried to account for the intellectual content of science lessons 

using social semiotic theory. He posited two levels of social control suppress the chance 

for students to learn to think and talk about scientific concepts with depth and breadth. 

The first conflict was displayed in the power relationship between students and teachers 

and revealed in classroom dialogue. Then he illustrated how classroom dialogue was also 

derived from the wider social system and introduced the second conflict. This disunity 

centered on the unequal prestige of scientific and common sense ways of saying things. 

The notion was represented as the acceptance of expert views on policy by people who do 

not understand the basis of those views. Lemke linked the intellectual content of a 

student's and teacher's verbal exchanges to both the power relationship between the 

teacher and the student and the wider social system. 

Both Doyle and Carter (1984) and Lemke (1990) set about to explain why the 

content of instruction existed in a form full of static rather than dynamic knowledge. 

However, neither developed theories that made a direct connection between the 

intellectual substance of these speech exchanges and a conversational code of conduct 

teachers and students used to decide how to state the content of their interactions. This is 

the focus of the present study. 
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Introduction to the Research Problem and Research Questions 

This study was designed to examine the way teachers and students cooperated to 

convey the content of their speech exchanges and how that cooperative effort influenced 

the higher order thinking students contributed to instructional conversations. Chemistry 

and mathematics tutorials were selected for investigation. These lessons were chosen 

because they off~:~ clearly delineated one-to-one instructional conversations between 

students and tutors who possessed extensive training in their subject area. Also, the 

problems for discussion were designed to make high cognitive demands on students. 

The first aim of the study was to identify, describe and compare the 

conversational engagement patterns the tutors and students used to reach the goals of 

instruction. Because an analytical procedure was not available to do this, a system for 

finding the patterns of cooperatjon was developed using methods from discourse 

analysis. The question that guided this part of the analysis was: 

1) What are the conversational engagement patterns in the corpus of instructional 

conversations? 

Once the patterns of conversational cooperation were found and the 112 

instructional conversations categorized, they were analyzed further using the following 

questions: 

2) How did the tutors and students take responsibility for exchanging 

information? 

3) How did the tutors' and students' roles affect the higher order thinking 

students contributed to the infor nation exchange? 

4) How did the use of mediation strategies affect the tutors' and students' roles 

and the higher order thinking the students contributed to the instructional conversations. 
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After establishing a model of conversational engagement patterns and describing 

the effect of those patterns on the intellectual processes tutors and students experience 

during instruction, a code of conduct (Grice, 1975) that tacitly guides conversations and 

known as conversational implicature, was used as the interpretive framework for this 

study. The aim was to focus on the link between the dynamics of conversational 

cooperation and the higher order thinking students contributed to instruction. The 

following questions guided the inquiry. 

5) How did the tutors and students cooperate for a maximally effective exchange 

of information? 

6) What is the relationship between the demands of conversational cooperation 

and the responsibility tutors and students take with respect to the higher order thinking 

students contribute to instructional conversations? 

Significance of the Study 

There has been a desire on the prut of the educational community to help students 

access concepts on a deeper level. However, researchers have found this type of lesson 

very hard to establish with any consistency inside classrooms. They have found a gap 

between what teachers believe about this kind of instruction and what actually happens 

inside classrooms during opportunities to place high cognitive demands on their students 

(Richardson & Anders, 1991). Hypotheses about the extremely fragile nature of this 

aspect of teaching have been made in terms of school, teacher, student, task, linguistic or 

societal characteristics. None have centered their explanations on the social cues teachers 

and students use to shape the content of their instructional conversations. 

Therefore, this study was designed to examine the idea that a conversational code 

of conduct influences a teacher's and student's contributions to an instructional dialogue. 
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These rules constrain how something can be said during an instructional conversation and 

therefore, affect the academic content and intellectual processes teachers and students 

experience during a lesson. This study is significant because previous studies have not 

addressed these issues. 

Assumptions Underlying the Study 

The assumptions underlying this study are the same as those underlying studies of 

conversational interaction in general. These assumptions have been identified by 

previous researchers from the sociolinguistic tradition and have been summarized by 

Green & Harker (1982). Only those assumptions pertinent to this study are presented. 

1) Instruction is a communicative process that is interactively accomplished. 

2) Instruction is a cooperative effort between the tutor and student. 

3) Instruction is goal-directed. In this study, the final goal of the instructional 

conversations (ICs) is that the students should have gained enough from the information 

exchange be able to answer their questions. 

4) Meaning is context-specific and must be infelTed from verbal, non-verbal and 

prosodic signals. This study, concentrates primarily on the analysis and discussion of 

verbal meaning, although non-verbal and prosodic behaviors are identified where verbal 

ambiguity exists. 

5) Language simultaneously serves multiple functions. 

6) The language of discourse is sequentially and hierarchically structured. 

7) The roles of the teachers and the students in instructional processes are 

contextually and culturally specific. In this study, the roles of the teachers and the 

students affect the nature of the teachers' and students' verbal behaviors. 



Limitations of the Study 

There are three major limitations to this study, due primarily to the nature of 

observational studies and secondarily to the use of audio-tapes rather than video-tapes. 

1) The conclusions of observational studies are limited in their generalizability. 
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The conversational engagement patterns found in the instruction may be due to the 

characteristics of the actual sample itself such as, subject matter content (chemistry, 

math), age and experience of the students (college level), and the tutors' experience (PhD 

degree, length of teaching). Regardless of the generalizability, however, a model is 

generated in this study which can be tested by subsequent research. 

2) The researcher's presence during the audio-taping could be considered another 

limitation. Although there was no indication of any effect on the teachers' or students' 

behavior, its possibility cannot be ignored. 

3) The identification and interpretation of certain teacher and student behaviors 

may be inaccurate due to the use of audio-tapes. However, since meaning is signaled 

through mUltiple channels, marked deviations are not expected. 

Overview of the Study 

In the second chapter, some exemplars of ideal lessons and the pedagogical roles 

teachers and students are supposed to take in it will be introduced. Second, the problems 

scholars and teachers have encountered as they have tried to change the intellectual 

substance of instructional dialogues that are part of ideal lessons are discussed. Third, 

the research that has uncovered and described the social context and cues that influence 

how students and teachers participate in and create the dialogue that makes up a classroom 

lesson is presented. Last, inquiries that try to explain why the dynamics of the 

teaching/leaming relationship seemed to affect the outcomes and intellectual content of 

instruction are analyzed. The purpose is to lay the foundation for the proposed study. 
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Chapter 3 is designed to accomplish three major objectives. The first is to 

describe why and how a particular sample of chemistry and mathematics tutorials was 

gathered. The second is to present the analytical framework and interpretive theory which 

underlie the examination of the data. Under the second objective, the aim is to outline a 

plan to realize the final goals of the study which are; 1) to identify any consistent 

conversational engagement patterns, 2) to describe the relationship between the demands 

of conversational cooperation, as realized through the conversational engagement 

patterns, and the intellectual content of the instruction, and 3) to interpret the relationship 

between cooperation demands and the responsibility tutors and students take with respect 

to the higher order thinking students contribute to instructional conversations. The third 

objective is to present the procedures and results of the procedures used to ascertain the 

reliability of the analytical framework. 

In Chapter 4, the results of the application of the analytical and interpretive 

frameworks are presented. First, the model of the conversational engagement patterns 

found in the corpus is pictured. Then, the individual patterns constituting the model are 

defined, illustrated, and compared using examples drawn from the data. Next, the 

conversational engagement systems emerging from the analysis of the data will be 

modeled, explained, and compared using examples drawn from the corpus. Last, Grice's 

(1975) theory of conversational implicature, supported by tlle Cooperative Principle (CP) 

and attendant maxims of quality, quantity, relation, and manlier were used to interpret the 

relationship between the tutors' and students' roles in the information exchange and the 

higher order thinking the students contributed to the instructional conversations. 

Chapter 5 includes a summary of the 1) problem,2) related research, 3) design 

and procedures, and 4) findings of the study. Also presented are the conclusions, 

implications, and recommendations that emanate from the results of this study. 
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Clarification of Tenninology 

There are tenns used in the presentation of the study and in the discussion of the 

results which have specific meanings which may differ from their use by other 

researchers. 

Back-channel utterances. A listener's brief arguments, repetitions, or mirror 

responses to a speaker. These occur during the speaker's pauses (McLaughlin, 1984). 

Conversational engagement patterns. Conversational engagement patterns 

represent the different but consistent ways in which tutors and students exchanged 

infonnation in order to reach the goals of the instructional conversations. 

Conversational Implicature. A code of conduct that tacitly guides conversations 

(Grice, 1975). 

Discourse. A stretch of spoken language which functions as a whole within a 

specific context. In this study, the audio-taped and transcribed instructional 

conversations. 

Higher Order Thinking. Thinking that goes beyond the memorization of facts and 

procedures; is nonalgorithmic and complex; yields multiple solutions; involves nuanced 

judgment; takes into account the application of multiple criteria; contains uncel1ainty; 

involves self-regulation; includes imposing meaning; and is meaningful (Resnick, 1987). 

Instmctional Conversation. The amount of time a tutor spent working with an 

individual student on one chemistry or mathematics problem during a tutoring session. 

Mediation strategy. The use by the tutor or student of a pedagogical vehicle 

(pencil, textbook, etc.) by which infonnation is conveyed, transmitted, or expressed to 

someone else. 

Tutoring session. A tutoring session was the amount of time during a day's 

recording period that an individual tutor spent helping students with chemistry or 

mathematics problems. Sessions included several instructional conversations. 



28 

CHAPTER 2 

REVIEW OF THE LITERATURE 

Dewey (1901) proposed a set of new educational goals for children. In doing so, 

he described a conceptualization of teaching and learning that refonnulated the mission of 

the public school system and created a fundamental tension between traditional 

educational practices and the ideals we read about today such as situated cognition 

(Brown, Collins, & Duguid, 1989), discovery learning (Bruner, 1966), reflective 

intervention (Bruner, 1986), assisted perfonnance (Tharp & Gallimore, 1991), 

adventurous learning (Cohen, 1988; Dewey, 1901; Lazerson, McLaughlin, McPherson, 

& Bailey, 1985) and living knowledge (Moll, 1990). 

The difficulties educators have had implementing Dewey's (1901) notions have 

been documented on a regular basis since the turn of the century. Cuban (1984) provided 

the latest historical evidence of this continuing problem when he found traditional 

classroom practices have not really changed significantly since then. He noted 

classrooms have become less fonnal, but there has been very little modification in 

domains where teachers have the greatest responsibility: to make sure children have the 

opportunity to learn fundamental content and skills in an orderly manner. Fm1her, in 

relationship to how teachers transmitted knowledge to students, another survey revealed 

that modifying how they exchanged infonnation was the greatest barrier to the successful 

implementation of a curriculum requiring higher order thinking on the part of students 

(Fullan & Pomfret, 1977). 

The study proposed here was designed to examine the way teachers and students 

cooperated to convey the content of their speech exchanges and how that cooperative 

effort influenced the higher order thinking students contributed to instlUctional 
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conversations. Consequently, this literature search has been organized to first provide 

some exemplars of lessons designed to help students think about important concepts in 

depth. The purpose was to illustrate the pedagogical roles of the teachers and students 

and how those responsibilities affect the higher order thinking students contribute to these 

particular instructional dialogues. Second, the problems scholars and teachers encounter 

as they try to change the intellectual substance of lessons designed to encourage students 

to think with both breadth and depth are discussed and their theories presented. Third, 

the studies that reveal the social cues to which teachers and students respond throughout a 

lesson and influence how they participate in the event are examined. Last, inquiries that 

try to explain why the dynamics of the teaching/learning relationship seemed to affect the 

outcomes and intellectual content of instruction are analyzed. The purpose is to lay the 

foundation for the proposed study. 

The Ideal Lesson 

To examine how Dewey's vision of the ideal curriculum might be enacted, the 

first section of this literature search includes the presentation and discussion of two 

exemplars of this kind of classroom lesson. First, these descriptions are presented to 

define more clearly the model roles students and teachers are expected to take during 

instruction designed to help children think deeply about important concepts. The second 

purpose is to use the description of the teacher's pedagogical responsibilities to establish 

some of the characteristics of interactions between teachers and students that seem to 

encourage students to become intellectually engaged with the curriculum. 

The first example is a science lesson described in a paper by Walter Doyle on 

"Content representation in teachers' definition of academic work" (1986). The 

participants in the lesson were all adult volunteers and they were not pursuing a concept 
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connected to a tested curriculum. The instructor had provided the students with raisins, 

baking soda, water, vinegar, and cups. The purpose of the exercise was to require the 

students to conduct an investigation "to discover why the raisins moved the way they did 

in solution" (p371). Throughout the experiment the students remained remarkably 

involved, even though the cognitive demands were high (Doyle, 1983, 1986). The 

intellectual task for the students was more difficult because the instructor had not 

explained what they were to see and learn from watching the raisins in solution, had not 

given the students the steps to follow to find the correct answer in advance of the trying 

the experiment, and the students could not circumvent the task "by getting the answer 

directly from the teacher" (p. 371). 

Because this teacher chose not to tell this group of students the steps to follow to 

find the correct answer, the teacher had made the instructional decision that the path to the 

solution was more important for these students' reasoning development than the right 

answer (Duckworth, 1987). The teacher wanted the students to struggle intellectually 

with the problem. That decision had consequences. 

The teacher had to ask questions that would give the pupils something to think 

about and, at the same time, not give the answer away (Duckworth, 1987). The 

questions had to be designed to help tile students see what was interesting about their 

obselvations and help tllem connect ideas, rather than giving them an answer that would 

assure they had covered the content (Duckwortll, 1987). Therefore, the instructor's role 

was to act as a catalyst for the students' continuing inquiry and to push the limits of their 

understanding (Duckworth, 1987). Because the pupils were not regurgitating known 

infOlmation to show the teacher what they remembered, they too assumed a much 

different learning role during the assignment. 

The students' learning responsibilities were linked to the teacher's instmctional 

role. Resnick (1987) has charactelized tile kind of thinking the pupils might have 
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experienced during the experiment. From the evidence presented in the example, it 

seemed the students had to take into account the application of multiple criteria (Resnick, 

1987) when faced with answering the question of why the raisins moved the way they 

did in the solution. Consequently, they had to reflect upon a problem that was 

nonalgoritl1mic and complex (Resnick, 1987), and could possibly have multiple solution 

paths (Resnick, 1987). As a result, there was a degree of uncertainty the students would 

even find an answer (Resnick, 1987). Inasmuch as the instmctor was not going to give 

them the correct solution, they could not avoid engaging intellectually with the task and 

had to impose meaning on their results (Resnick, 1987). To do that the students had to 

continually ask themselves questions that would allow them to pursue an answer or to 

know when they had one that was reasonable (Resnick, 1987). Therefore, the learning 

experience not only contained uncertainty but was effortful (Resnick, 1987). 

The second example extends the analysis of the teaching and learning roles 

encountered in these ideal lessons. This lesson was reported in Eleanor Duckworth's 

paper "Teaching as research" (1986). The teacher documented in the transcript taught 

high school government. The student was a volunteer and had met with the instructor 

several times before to discuss the concept of the presidency. During the lesson reported 

here, Delaney (the teacher) eventually helped Mark (the student) think more deeply about 

what the notion of a 'majority' could mean in terms of political decision making. 

The tutoring session had just started and Delaney noted, if Mark is asked to 

explain his reasoning, he will restate his position but not reconcile any contradictions that 

may be part of the explanation. 

Delaney: "Is a person disloyal to the country when he or she disagrees with the 

president?" 

Mark: "No. You have to distinguish between two things. A president is 

gonna base his decision on two things: either on what the majority of 
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the people like or on what he knows best.... If he decides to rule by 

his feelings on a subject on which he knows more than the public then 

you can't say those people are un-American. Not every American 

knows 'in depth.''' ... 

Delaney doesn't understand what Mark has said. She read what he stated from 

the protocol and asked him about it again in order to probe Mark's thinking and to 

understand better what sense he was making of the question (Duckworth, 1987). 

Mark: "Yeah, I know you didn't really understand all that. People that do 

[know] as much as Reagan, they still disagree. Because on a 

particular subject, if they didn't agree--. Now you got me stuck." 

Delaney realized that to encourage Mark to think more deeply about this idea she 

must not explain what she thinks his understanding might be but leave him with his 

confusion for awhile. She returned to it later to ask him to justify once more his ideas 

about the two ways a president can make a decision. 

Mark: "Well, first of all, it's not just the president. All politicians have that 

choice.... It would be good if politicians in order to get into office tell 

people what they want to hear, but once they're in just do what they 

think is best. ... [I]f what they're doing is right that's OK." 

As Delaney listened to Mark, she started to think of two different but related 

questions: 1) "What if what the politicians do is wrong? and 2) who determines what is 

right and wrong and how ... ?" Delaney had suspected, for some time, that Mark was 

making the assumption that decisions could be classified as the right or wrong decision. 

She probed his understanding further. 

Delaney: "How do you determine if a decision is right?" 

Mark: "What would benefit overall the people." 

Delaney: "How do you decide what would benefit the people overall?" 
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Mark: "I'm not sure." 

At that point Delaney suggested an example they had discussed before. This 

offered another opportunity for her to understand Mark better. 

Delaney: "Contra aid. In the public opinion poles, the majority of the American 

people seem to oppose aid to the contras. Yet the president supports 

it. How does he decide that the majority is wrong and he is right?" 

Mark: "You don't know that. The majority could be people who just don't 

like it. Some people know. Some don't." 

Delaney now realized that Mark probably thought "of the 'majority' as one huge 

chunk-- a monolithic entity holding the same views for the same reasons. In light of that 

reasoning, she refined the example they had started to discuss. 

Delaney: "This 52% represents 624 individuals and this 48% represents 576 

individuals. Had you thought of that?" 

Mark: "Yes." 

Delaney: "Okay, how do you know if these 624 individuals know or do not 

know about the contra aid issue?" 

Mark: "I could say the majority don't know or I could say the minority don't 

know. You would have to do a very in-depth study." 

Delaney reflected on this statement. "'Knowing' to Mark seems to be directly 

linked to 'right' and 'not knowing' to 'wrong'." In this session and during the last 

session he has used 'right' and 'knowing' interchangeably. To know is to be right. She 

fOlmulated another question that continued the discussion but did not give away the 

answer (Duckworth, 1987). 

Delaney: "Might it be possible that some people in the majority be misinfonned 

and some be infonned?" 
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Mark: "It's hard to say ... because some people just base it on what they saw 

in the news and not on what's real." 

Delaney rephrased her question in Mark's words: 

Delaney: "Is it possible that some people in the majority base their decisions on 

the news and others on what's real?" 

There was a long period of silence here and Delaney made a note in her protocol 

that Mark was thinking so hard she "could practically hear his brain working." She did 

not break into the silence because she could see from his actions that it was a very 

productive time for Mark intellectually. He finally started to talk again. 

Mark: "Wow. I never thought of that before." 

Delaney: "What?" 

Mark: "That the majority could have different reasons why they're on that 

side." 

This excerpt illustrated an epiphinous moment for Mark as he made the intellectual 

connections to form a more nuanced definition (Resnick, 1987) of what a majority 

opinion might mean. It is important to note how long Delaney probed Mark's 

understanding of the concept. Not only did she reformulate examples in order to allow 

him to continue to have something to think about and not give the answer away, but she 

left the topic and came back to it later. Delaney was willing to slow down closure on a 

concept Mark did not yet seem to understand fully. 

An observation that must be made about both lessons is that neither was 

connected to the regular curriculum. The science lesson was a one shot demonstration for 

a group of educators and Delaney's student was a volunteer discussing a topic not 

connected to an ongoing curriculum. 

Educators and researchers today describe the reasoning illustrated in these 

anecdotes using words like: critical thinking, problem solving, metacognitive skills, 
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heuristics, logical reasoning, higher order thinking, and/or robust knowledge. Resnick 

(1987) noted the definitions of these terms seemed to refer to the same kinds of thinking 

experiences. Following Resnick, this terminology will be defined in a broad sense to 

present a contrast to students' more prevalent classroom role of regurgitating facts and 

procedures. 

It is common knowledge that critical and imaginative thinking must go beyond the 

memorization of facts and algorithms. Resnick's (1987) characterization of robust 

thinking includes the following qualities: it is nonalgorithmic and complex, yields 

multiple solutions, involves nuanced judgment, takes into account the application of 

multiple criteria, contains uncertainty, involves self-regulation, includes imposing 

meaning, and is effortful. The two exemplars presented in this chapter illustrate this 

broad definition D.nd will be used to represent the kinds of higher order thinking some 

curriculum reformers want teachers to provide all children in the public schools. 

Secondly, the notion of high quality thinking is intertwined with the teaching 

environments that frame and develop children's reasoning skills. Dewey understood that 

teachers would playa central role in providing the conditions for exciting leaming but he 

was not clear about the form it would take (Cohen, 1988; Cremin, 1961). 

Duckworth (1987), has written extensively about the kinds of educational 

experiences that promote deeper understanding on the part of students and the teachers' 

role in those events. Her characterization of this type of instruction is described below 

and is a summary of the distinctive features of teaching she saw and repOlted in her book 

"'The having of wonderful ideas' & other essays on teaching & learning". Her depiction 

will help to distinguish instruction designed for the development of children's reasoning 

from teaching as explanation. 

Duckworth (1987) found that teachers in classrooms where high quality reasoning 

was central to the learning experience took a pivotal and powerful role in creating an 
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environment where such study could take place. In accomplishing this role the teachers 

had the following characteristics in common: they knew the path to an answer was more 

important for a child's reasoning development than the right answer; that finding and 

understanding the consequences of a solution path often takes time, and therefore, it is 

important to "slow down closure" in the interests of the student's deeper comprehension 

of a concept; that the teacher is there to push the limits of a student's understanding; that 

her role is to pose questions or present situations to help students see the connectedness 

of ideas; that she must probe her children's thinking to understand how they are making 

sense of a situation; that she must be able to ask questions that do not at the same time 

give the answer; that, depending on the instructional goals for a student, she will or will 

not withhold information; that she realizes that silence is often productive; and that 

despite testing constraints and curriculum scope and sequence, she is not responsible for 

children having the "right answers". 

The teacher's role that Duckworth (1987) described also contains an indication of 

some of the characteristics of the verbal interactions that seem to be a necessary condition 

for these ideal lessons to be successful. As depicted in the tutorial on government and 

the science lesson, it seemed that teachers had to decide that, at times, it was important to 

withhold infOImation from students in order to help them engage intellectually with the 

problem. Further, teachers must probe their students' thinking for fairly long periods of 

time to understand the sense they are making of a situation. Then, they must be able to 

ask questions that will help push the limits of a student's understanding but not give away 

the answer. Also, sometimes a topic must be left for a while and then come back to later. 

In sharp contrast, it has been extensively documented in the literature that in general, 

teachers do not withhold information from students, (Bennett, Desforges, Cockburn, & 

Wilkinson, 1984; Furlong & Edwards, 1978) do not probe students' thinking, and if 

students cannot answer a question, (Bennett et aI., 1984; Putnam, 1987) they tend to 



refoImulate the original question in a way that leads the student to the answer (Mehan, 

1974, 1979). 
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In summary, this section was organized to examine some aspects of the ideal 

lesson. The first reason was to define the roles students and teachers might be expected 

to take during instruction designed to help children to develop higher order thinking 

skills. The second was to establish some of the interactional characteristics of the talk that 

seems to encourage pupils to think deeply. Next, the following section on transforming 

classroom lessons is designed to survey the literature that has documented attempts to 

establish this pedagogy inside the classroom. 

TransfoIming Classroom Lessons 

The second portion of this review contains an examination of a group of studies 

that has documented the problems associated with the implementation of this model 

cUlTiculum. The researchers' explanatory systems are examined for their usefulness in 

accounting for the extremely fragile nature of teaching planned to make high cognitive 

demands on students. It will be shown their investigations have pointed to some 

necessary but possibly not sufficient conditions for the successful and consistent 

implementation of this particular kind of instruction. 

Researchers have noted that transmissionist views of learning seem to constrain 

student thought processes because the lessons seem to consist mostly of fact-based 

exchanges (Barnes, Britton, & Torbe, 1986; Bellack, Kliebard, Hyman, & Smith, 1966; 

Edwards & Furlong, 1978; Mehan, 1979, 1991; Olson, 1981; Tharp & Gallimore, 

1991). Others have noticed it seems very difficult for teachers to maintain high cognitive 

demands on students while students take part in assignments and instruction designed to 

encourage them to think deeply about important curriculum (Bennett, Desforges, 
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Cockburn, & Wilkinson, 1984; Doyle & Carter, 1984; Elliott, 1976; Evans & Scheffler, 

cited in Fullan & Pomfret, 1977; Goldenberg, 1991; Gross, Giacquinta, & Bernstein, 

1971; Olson, 1981; Putnam, 1987). The literature contains many such examples. 

For instance, Evans & Scheffler (cited in Fullan & Pomfret, 1977) found that 

teachers were not analyzing or diagnosing student deficiencies in a prepackaged, 

individualized, IPI math program. This special aspect of the program was to occur in a 

personalized tutorial. They noted this was the one part of the new innovation that 

required teachers to probe a student's thought processes rather than use direct instruction. 

It was the only part of the program not enacted with high fidelity. 

This problematic aspect of tutoring dialogues was noted again when Putnam 

(1987) had experienced and respected first and second grade teachers tutor selected 

students individually about addition. He found, much to his surprise, the instructors did 

no diagnosis at all but moved immediately to direct teaching. Because there was no time 

limit on the private tutoring sessions or on the specific amount of content to cover, he had 

expected to see the teachers find out how their students made sense of addition. Instead, 

they used instructional practices that stressed the procedures the students were to follow 

to get the right answer. 

In a student-centered activity program, Gross, Giacquinta, & Bernstein (1971) 

noted the stated goal of the approach was to have the teachers take what the developers 

called a "catalytic" role in the student learning processes. The idea was the teachers would 

help their pupils think more deeply about student-selected activities rather than just impart 

information about a topic in the form of a lesson. 

When the innovation was in place, they found the children were pennitted to 

move about the room and choose what they wanted to do from a variety of projects. 

However, the teachers seldom acted as catalysts for deeper thinking or helped to extend a 

student's exploration of new topics. If a teacher worked with a single pupil or a small 
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and played with them, or they used only direct instruction. 
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In a similar program designed to use inquiry/discovery approaches for teaching 

high school science (Olson, 1981), the teachers were to shift the way they interacted with 

their students in order to assume a similar kind of catalytic role noted in the previous 

study. In theory, this would allow the students the opportunity to access scientific 

concepts at a deeper level and with more scope. Despite initial attempts to modify their 

teaching practices, Olson found the teachers ended up turning what was to be a set of 

discussions back into lectures and higher order thinking skill development back into 

content memorization and exam preparation. 

These researchers have all tried to explain the obstacles their teachers seemed to 

encounter when trying to implement a dialogue or task that would help students think 

independently rather than regurgitate facts and procedures. Gross et al. (1971) 

rationalized that teachers needed extensive training to help them develop these new role 

relationships. Putnam (1987) felt these experienced classroom teachers were following a 

curriculum script developed from their extensive teaching experiences and it was very 

difficult for them to deviate from it. Olson (1981) hypothesized the language of cognitive 

science canied implications too difficult for teachers to put into practice. Most 

importantly, all of these projects revealed tllat teachers do not or cannot change the form 

or the goals of their lessons just because they are asked to or because tlle situation offers 

an opportunity for instruction to take on different intellectual aims. 

Some of these studies were enacted under less than ideal conditions. But there 

have been several projects (Bamberger, Duckworth, Lampert, 1981; Bennett, Desforges, 

Cockburn, & Wilkinson, 1984; Elliott, 1976; Goldenberg, 1990, 1991) that were 

developed from some well thought-out theoretical frameworks. This following set of 

studies all provided extensive training for the teachers involved in order to attain the aims 
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of the programs. One researcher even modified his project to provide the time and 

opportunity to help the teachers develop a common vocabulary designed to bddge the gap 

between instructional practices and cognitive theory (Elliott, 1976). The hypotheses that 

evolved from these programs refute some of the earlier theories. 

Elliott (1976) had noted from other studies that there seemed to be a fundamental 

difference between the canons underlying an inquiry/discovery program in science 

education and the tacit theories that guide most teachers' practices. He believed the 

changes required for the successful implementation of this curriculum could only be 

brought about if the instructors became conscious of their own theories and how they 

guided their practice. As a result, he developed a year-long program in action-research to 

help 40 teachers understand how their belief systems guided their practice. Eventually, 

he hoped all the teachers would change their beliefs in a way that would allow them to 

incorporate an inquiry science program into their lessons. 

By the end of the project, eight teachers had dropped out of the program and 19 

had made no change or very little change in their own belief systems. Twelve others 

progressed to the point where they were aware of the theories that guided their practice. 

These twelve participants were able to monitor each other's classroom studies and 

had begun to formulate new hypotheses about the practices needed for this specific 

curriculum. Because of these newly developed beliefs, Elliott expected the teachers to 

modify the way discovery lessons were conducted inside their classrooms. But, it seems 

they never actually made significant changes. 

In fact, he found only one of the 32 instmctors that stayed in the program made 

any significant changes in his lesson delivery. This person, after much thought and 

reflection, not only changed his tacit belief system but began to change the way he 

interacted with individual students as the inquiry curriculum was enacted in the science 
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laboratory. His normal instructional dialogue in these individual instances altered as he 

began to probe his students' understanding of their experiments in the science curriculum. 

Elliott started his project with the assumption that if teachers understood the 

language of cognitive science and brought the instructional belief system in line with the 

tenets of an inquiry program, then the instructors would change the way they taught. 

But, for twelve of the thirteen teachers who aligned their cannons with the pedagogy of 

discovery learning, that did not mean their classroom practices were modified to 

accommodate those newly acquired teaching goals. 

In another two year experiment in teacher development, Bamberger, Duckworth, 

& Lampert (1981) had as one of their main objectives "to help teachers learn the skills of 

cognitive self-reflection", and through this gain a deeper "insight into the thinking and 

learning processes of the children with whom they work." (p. 10) In other words, they 

expected the teachers to learn through the reasoning experiences provided in the project 

that it was important to understand their own deductive processes; that children may be 

thinking about subject matter differently than they are; that their students have valid 

justifications for the way they think; and that it is the teacher's job to help children 

understand how they are thinking about a subject. 

Consequently, it was important for the teachers to realize children had cogent 

reasons for their answers. Then it was critical for the insu'uctors to be able to probe their 

students' cognitive processes as prut of their work as teachers. 

Seven paid volunteer elementary school teachers met regulru'ly with the 

researchers for two years. The weekly three-hour seminars were devoted to several 

different kinds of experiments in music and physics. They also took part in an ongoing 

investigation of moon habits that required them to collect data outside the scheduled 

meeting times. The purpose of tl1e experiments was to help the instructors become more 

aware of their own learning processes. Among other activities, the teachers: analyzed 
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video-taped protocols involving children; analyzed classroom behavioral and interactional 

instances involving one of their own students; and watched one of the investigators work 

with small groups of children on classical Piagetian tasks to demonstrate the "clinical 

interview" process. The goal of this set of activities was to help the group members 

discover that their task in the classroom was to understand the sense a child was making 

about something rather than to assume he or she just lacked the correct infOImation. 

The project had a noteworthy impact on the teachers' view of themselves as 

learners. However, they found it took the first group of recruited volunteers nearly two 

years to integrate the goals of the project into their lives as instructors. There was 

evidence they were redefining their own beliefs about the goals of schooling. 

Nevertheless, when a teacher did try to make sense of what a student from their own 

classroom did or did not know, the examples all came from dialogues with individual 

pupils that occurred outside the mainstream curriculum. Also, the teachers commented 

regularly that this particular kind of interaction was very difficult to sustain. Bamberger 

and her colleagues could not explain why. 

In another project Bennett et al. (1984), theorized the elementary school teachers 

they were working with just needed some extensive training in diagnostic interviewing in 

order to learn to probe their students' thought processes. Like Putnam (1987), these 

re"earchers found the instructors in their program committed themselves to procedural 

rather than cognitive aims during tutorials. Therefore, their primary goal was to help the 

teachers better understand a student's cognitive misunderstandings and encourage them to 

focus on the strategies the children used to gain an answer. 

The experts (Bennett et aI., 1984) hoped the instructors would eventually spend 

more time using the diagnostic interview. During training, they found the teachers 

understood the value of diagnosis and supported it. But, once back in the classroom, 

they could not sustain an analysis of a child's responses and quickly fell back on direct 



teaching that still stressed procedures rather than understanding. The investigators 

noticed the teachers found it extremely difficult to resist telling students how to do 

something right when the children were having problems with some aspect of an 

assignment. In other words, withholding information and rephrasing questions to 

continue probing a child's thought process in order to encourage them to think more 

deeply about a concept seemed difficult for the teachers to accomplish. 
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In trying to explain why instructors would not institute more substantive 

dialogues in their classrooms, Bennett et al. (1984) developed two hypotheses. The first 

was the teachers did not have the aptitude to conduct this kind of sustained inquiry; the 

second was they did not have the content knowledge to manage the interaction. 

Another researcher (Goldenberg, 1990, 1991) with roots in the neo-Vygotskian, 

socio-historical movement (Cazden, 1988; Tharp & Gallimore, 1991; Moll, 1990) 

designed a one-year staff development project to encourage a small group of teachers to 

move beyond the triadic dialogue (initiation, response, evaluation (IRE)) condition of 

classroom discourse (Mehan, 1979, 1991) and implement Tharp and Gallimore's (1988, 

1991) notion of "responsive teaching". 

Socio-historical theory suggests that responsive teaching occurs when the learner 

is assisted to perform just beyond his or her current capacity. This ideal learning 

condition is called a student's zone of proximal development (ZPD) (Tharp & Gallimore, 

1988; Moll, 1990; Vygotsky, 1978) and teaching assistance within the ZPD is best 

provided through an instructional conversation. Researchers and theorists within this 

tradition have embraced the notion of the instructional conversation because they believe 

that language is a primary vehicle for intellectual development (Goldenberg, 1991; Moll, 

1990). 

The researchers combined socio-historical theory with constructivist notions of 

learning and defined instructional conversations (ICs) as discussion-based lessons 
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designed to create opportunities for students' conceptual and linguistic development. 

Consequently, these ICs focus on an idea or a concept that has educational value and has 

meaning and relevance for students. The teacher's role in these conversations is to 

encourage students to express their own ideas. Then the instructor is to build upon the 

information the students provide and the experiences they have had, in order to guide the 

students to increasingly sophisticated levels of understanding. Teachers who guide these 

ICs assume that learners play an important role in constructing new knowledge and 

acquiring new understandings about the world (Goldenberg, 1991). 

Goldenberg (1990) developed a one year staff training program to create a more 

clearly delineated model of instructional conversations and to help teachers implement this 

type of instruction within their own classrooms. The four primru! teachers (K-2) who 

took part in the project had agreed that promoting discussion and oral language 

development among students was very important. For their participation, they were paid 

modest stipends and received registration fees for the professional education units 

attached to the training program. Also, the teachers had the opportunity to attend one 

conference or workshop during the yeru·. 

During the school year, the teachers met weekly for two hours for 30 sessions. 

The weekly Thursday meetings generally included the following components: 

1) a discussion of issues pertinent to language arts instruction. This included 

comparing direct instruction with instructional conversations and eventually developing a 

model of ICs. 

2) a discussion of a set of articles handed out to the teachers to read for the 

project. 

3) a critique of video-taped lessons of the project teachers and Goldenberg 

implementing ICs. They also critiqued lessons from the Kamehameha project. The 
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critiques were aimed at helping the teachers accomplish more effective ICs and were used 

to develop a model of ICs. 

4) a discussion centered on planning for the intellectual component of specific 

ICs for upcoming video-taping. 

The teachers also took part in weekly or semi-monthly video taping of lessons that 

had been prepared with the purpose of implementing these ICs. Approximately 45 

lessons were taped. There were nine to 15 video tapings per teacher. Fieldworkers 

observed and interviewed each teacher from five to 17 times throughout the year. 

In order to document the changes in the teachers' lessons, a scale was developed 

to provide an index of IC implementation. The scale was derived from the model of ICs 

and consisted of 10 elements. Five elements were categorized under instruction and the 

other five under conversation. When raters viewed the videotaped lessons the elements 

were scored as missing (0), present but limited (1) and clearly in evidence (2). 

Therefore, the scale yielded scores that ranged from 0 to 20. Goldenberg (1990) and 

colleagues assessed the changes in the participating teachers' lessons by having a rater 

view and score four lessons from each teacher. The lessons were not randomly selected 

but were chosen because they represented change in each teacher's degree of IC 

implementation over the year. 

Goldenberg (1990) found the teachers were able to implement ICs to a moderate 

degree by the end of the year. On average, the teachers had a score of 4.3 on the rating 

scale for their first analyzed video taped lesson (the score could range from 0 to 20). By 

the end of the year the average score for their fourth analyzed video-taped lesson had 

risen to 11. Goldenberg did not report inter observer reliability scores. He indicated he 

was generally able to obtain high degrees of inter rater agreement for the overall scores 

but that reliability for the individual items was lower. Therefore, he was unable to report 

what aspects of the instructional conversations the teachers were best able to accomplish. 
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What was clearly rep0l1ed was that instructional conversations were difficult to implement 

on a consistent basis and that when the teachers did not plan for the intellectual aspects of 

the dialogue, the ICs deteriorated. 

In summary, two of the training programs discussed in this review (Bamberger et 

ai., 1984; Elliott, 1976) were sensitive to the teachers' tacit knowledge about learning and 

teaching at an experiential and philosophical level. One program (Elliott, 1976) 

approached the problem through the teachers' tacit beliefs about teaching. The other 

(Bamberger et al., 1981) helped teachers explore their own learning processes and 

through that experience enhanced the instructors' understanding of their own and their 

students' efforts to make sense of novel phenomena. The third (Bennett et aI., 1984), 

tried an extensive training program in diagnosis with the expectation that it would change 

normal instructional dialogue. The fourth (Goldenberg 1990, 1991), designed a one year 

project to develop a model of IC and to train teachers to implement these ICs. 

Each researcher approached the problem of inquiry learning or diagnosis from 

divergent perspectives and over different lengths of time. The projects illusu"ated how 

extremely difficult it was to change the nonnal interactional patterns of classroom lessons. 

These investigators assumed the instructors would pursue this idealized dialogue with 

their students if they could provide extensive training, change the teachers' belief 

systems, teach them to understand the language of cognitive science, help them to 

understand their own learning processes, train them to diagnose student 

misunderstandings, or train them to implement the elements of an IC. Despite their 

efforts, more considered verbal interactions seldom materialized and the researchers were 

often puzzled by the teachers' inability to produce them inside the classroom. This 

happened despite the belief on the teachers' part that this kind of interaction was important 

for their students' learning processes. 
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These studies also suggest there is another social contingency that needs to be 

addressed: the social cues to which teachers and students tacitly respond in order to 

develop their instructional dialogues. The research just presented indicated there is a gap 

between what teachers often believe is an important type of dialogue to carry on with their 

students and what happens when teachers try to conduct actual lessons. That omission 

leads to the next section of the literature review which contains an exploration of how the 

dialogue of instruction has been documented and explained. 

Instructional Dialogue 

The first goal of this section is to explore a collection of seminal studies that form 

part of a body of work on teaching as a linguistic process. Scholars from 

sociolinguistics, anthropology, the ethnography of communication and sociology have 

examined how instructors and their students use the linguistic and social cues within the 

context of classroom lessons to cooperate to produce the dialogue of instruction. The 

bulk of this work falls in the period from 1972 to 1983; the field appears to have moved 

to other concerns within the last ten years. 

This review excludes two bodies of research on classroom discourse because their 

analytical frames have allowed the outcomes to become so far removed from the social 

context of classroom dialogue that the end results are either too fragmentary or too general 

to be of much value for this inquiry. The first contains a large amount of work 

exemplified by Flanders' (1970) approach to classroom discourse and the second group 

are those studies which have been designed within the process-product paradigm 

(Denham & Lieberman, 1980). The goal of these latter studies has been to lift teacher and 

student attributes from their particularistic situations and generalize them to all 

classrooms. 
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Consequently, the remaining studies in this area which are included in this 

discussion have been selected because their theoretical frames and analyses were based on 

the notion that lessons are a form of connected discourse existing within a social context. 

However, they are neither pure linguistic descriptive nor process-product studies. 

One of the first influential studies of the language of classroom instruction was 

completed by Bellack, Kliebard, Hyman, and Smith (1966). At the time, the study was 

unique because their data were collected from a set of real classroom lessons and their 

constructs evolved from that social context. 

The fifteen volunteer teachers who participated in the project agreed to teach a 

week long unit on the market economy and were not told what to say or how to instruct. 

The researchers provided the materials and constructed the pre and post-tests but did 

nothing to constrain emphasis or teaching style. Therefore, the linguistic and pedagogical 

regularities found during these classroom interactions evolved from the context of each 

teacher's choices about how to present new material. 

In analyzing the resulting discourse, these researchers used an interpretive 

framework derived from Wittgenstein's metaphor of the "language game". This concept 

led them to view teachers and students as participants cooperating in a game that could 

only be played successfully if everyone knew the ground rules that guided the action. 

Consequently, teaching was seen as a social activity in which the team members 

understood a set of tacit cues that entitled the participants to play differing but 

complementary roles. Bellack et al.'s (1966) constructs enabled the researchers to 

interpret the linguistic activity found in this social enterprise as a game that would take a 

form that would suit the game's function. 

When they analyzed their data, the researchers found the lessons were organized 

hierarchically and proposed that four main units made-up this arrangement. The largest 

was called the "game" and it consisted of several of the second category called 
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"sub-games". The next lower units were smaller and more numerous. The first of these 

was called the "cycle" and consisted of a series of "moves". Of greatest interest for this 

discussion is the "move" because that part of the game gives the most insight into the 

dialogue that made up the lessons. 

The were four types of "moves". The first was a structuring move that usually 

provided the framework for the development of new material or the recapitulation of 

previously presented concepts. Second was the soliciting move in which the teacher 

customarily formed a question designed to get an active verbal response from the student. 

Third was the responding move from the student. Generally, this was the answer to the 

question the teacher had posed. And last was the reacting move in which the teacher rated 

the student's response. 

This arrangement meant the roles of the players in the game were asymmetrical 

and the teachers played the most active part in the teaching cycle because they controlled 

three of the four pedagogical moves available. The students were limited to responding to 

the questions the teacher asked. Consequently, the basic pattern of classroom interaction 

involved a question-answer sequence that was frequently followed by a rating reaction. 

The investigators were able to document that the teacher did most of the talking (66%) 

and most of the talk concerned factual statements and explanations about content. Bellack 

and his colleagues were also surprised to find an extraordinary consistency in the 

pedagogical methods used. 

Sinclair and Coulthard (1975) completed another study of classroom language that 

extended Bellack et al.'s (1966) work. They set out to account for the function of some 

of the linguistic aspects of teacher/pupil interaction during classroom instlUction. To 

reach those objectives they modeled their descriptive system on the categories and 

theories of grammar of Halliday, McIntosh, and Strevens (1964). 
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Halliday et. al. (1964) saw language as a structured system of inten-elated levels 

each mediating the other and showing a relationship between the context of the utterance 

and its phonetic substance. Sinclair and Coulthard (1975) used that idea to argue that 

both the relevant situational information and a word's position in the discourse needed to 

be taken into consideration for a meaningful analysis. 

Like Bellack et al. (1966), their 'top down' analysis of the speech exchanges 

indicated the lesson was composed of a hierarchical structure. They expressed it in terms 

of moves and found the typical exchange consisted of an initiation by the teacher, 

followed by a response from the pupil, followed again with feedback from the teacher. 

These categories were very similar to the soliciting, responding and reacting moves found 

in Bellack et al.'s analysis. 

Sinclair and Coulthard (1975) refined Bellack et al.'s (1966) work during the 

second stage of their analysis. At that level, they were concerned with what the speaker 

was using a grammatical item for. As they looked at the speech exchanges, they found a 

teacher used three major acts: elicitations, directives, and informatives and noticed they 

were always located at the head of an initiating move. Next, they were able to identify 

those acts as being frequently realized by interrogative, imperative, or declarative 

statements. Last, they were able to show that children used both the social context and 

linguistic cues to respond appropriately to their teacher's statements. 

Additionally, Sinclair and Coulthard (1975) were able to identify a small set of 

words; right, well, good, OK, and /lOW that recurred frequently in the speech of all 

instructors. By situating those words within the context of the pedagogical moves, they 

found these words functioned to indicate the boundaries in the lesson. These words 

always occurred at the beginning of the lesson and marked off a settling down time. 

They called this linguistic act a frame and found a focusing statement often followed that 

was similar to Bellack et al.'s (1966) structuring move. This study indicated that students 



are capable of responding appropriately to a set of linguistic cues from their teachers 

when they were situated within the context of a lesson. 
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These projects were unique because their theoretical orientations enabled the 

researchers to acknowledge analytically that lessons were cooperative efforts and 

developed within a social context. Then, they were able to reveal how teachers and 

students reacted to a variety of social and linguistic cues throughout the language event in 

order to respond to each other in an appropriate manner. Using these frameworks also 

allowed these groups of investigators to discover that lessons were arranged 

hierarchically, were cyclical in nature, and were composed of nested units of decreasing 

size. 

They also established the asymmetry of this social relationship. In it, the teacher 

controls the pace of the lesson, picks the students who will speak, decides how long they 

will talk, and constrains the content to be covered. Sinclair and Coulthard (1975) 

extended Bellack et al.'s (1966) analysis to show the function of significant classes of 

words and sentences within the lesson discourse could be detelmined if they were 

analyzed in relation to the social context. 

Philips (1972) enhanced our understanding of the way in which differences in 

teachers' and students' tacit knowledge and use of participant structures affects the 

success of classroom lessons. She was able to account for the reluctance of the Indian 

children of Warm Springs to participate in classroom discourse when she demonstrated 

how the participation structures (the rights and obligations of participants with respect to 

who can say what, when, and to whom) found during this event were different from the 

ones that govern the Warm Springs Indian community'S social interactions. Philips 

found that 

Indian students had relatively less interest, desire, and/or ability to intemalize and 

act in accordance with some of the basic rules underlying classroom maintenance 



of orderly interaction. Most notably, Indian students are less willing than 

non-Indian students to accept the teacher as director and controller of all 

classroom activities. (pp. 376-377) 
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Consequently, Indian students did not cooperate with their teachers to produce the 

normal recitation type of lesson. This lack of cooperation had an effect. In the early 

grades, the instructors could not evaluate what their children knew and could not attend to 

their educational needs. This meant Indian students started faIling behind academically 

from the beginning of their schooling experiences. In the later elementary grades, some 

teachers in the WarmSprings school modified their teaching to accommodate their Indian 

students' lack of participation. However, evaluation continued to be problematic and so 

did access to what counted as knowledge. In addition, once these students reached high 

school and were no longer the majority population, no accommodation was made for their 

preferred participation structures. As a result, the Indian children fell further and further 

behind their white counterparts. 

Philips' (1972) study revealed that a group of Indian students who came to school 

with a different set of tacit social rules governing how to participate effectively during 

social interaction would not cooperate with their white teachers to produce lessons. Her 

research also revealed that white teachers were insensitive to Indian children's' 

participation structures. The outcome was the teachers could not accomplish the goals of 

their instruction and the students could not gain access to what counted as knowledge in 

the school system. She also showed that students come to school with knowledge of the 

social participation structures of their community and will often continue to use them in a 

new situation. 

McHoul (1978) was also interested in participation structures. He wanted to 

study the participation structures used when teachers and students allocate turns at talk 

during lessons. He wished to place classroom lessons along a linear alTay which had at 
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its poles fOlmal and infonnal speech-exchange systems. In order to do that he defined the 

dialogue found during classroom lessons as a fonn of conversation and used Sacks, 

Schegloff, and Jefferson's (1974) model for the organization of turn-taking to compare 

how teachers and students allocated turns at speech during instruction with how turns are 

allocated during nonnal conversation. He found the turn-taking rules used during 

classroom lessons were a modification of those used in natural conversation and was able 

to identify why classrooms were felt to be fonnal situations in contrast to the infonnality 

of everyday conversation. He discovered there was a social identity distinction between 

the roles of teacher and student. This was expressed in tenns of differential pruticipation 

rights and obligations found in the turn-taking system used during instruction. This 

differential depended largely on the teacher's exclusive access to selecting the next 

speaker. McHoul argued the right of the teacher to allocate turns at talk gave the 

classroom its feeling of fonnality. 

Mehan (1979) cOlToborated and extended much of Bellack et al.'s (1966), Sinclair 

and Coulthard's (1975), Philips' (1972), and McHoul's (1978) studies. He used a 

constitutive ethnography and also framed his analytical and interpretive theory ru'ound 

Sacks, Schegloff, and Jefferson's (1974) "simplest systematics for the organization of 

turn-taking for conversation" (p. 696). He too was interested in the mechanisms through 

which turns at speaking are assigned and verbal interaction is controlled. In contrast to 

McHoul, he looked more closely at how one turn gave way to another, rather than 

describe the rules of the system. 

While there was not a one-to-one cOlTespondence between normal conversations 

and classroom conversations, there were similarities (Green & Weade, 1988; McHoul, 

1978; Mehan, 1979). Like everyday conversations, classroom lessons had; definite 

boundaries and expectations for behavior within the openings, middles and closings of 

the activity; a set of turn-taking rules that participants used to cooperate with each other to 



reach the infonnational and social goals of the interaction; a sequential organization in 

which the talking shifted from one person to another in an orderly fashion as the event 

unfolded; a hierarchical organization in which cyclical patterns of behavior could be 

traced; systematic ways to gain access to the floor; and repair mechanisms for dealing 

with such things as overlapping talk which was not highly valued. 
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Mehan (1979) noted children do come to school with knowledge of how one turn 

gives way to another in conversations (Ervin-Tripp & Mitchell-Kenan, 1977; Philips, 

1972). Mehan (1979) showed how students learned to converse in classrooms as a new 

variation on nonnal conversations. He was able to delineate "that the students learned the 

structure of lessons while participating in them." (p. 186) He also documented how, 

without direct instruction, the children in the classroom he was observing "became more 

effective in responding appropriately (in timing and fonn) as well as correctly (in content) 

as the year progressed." (p. 186) Therefore, Mehan proved that to participate in this 

rule-governed phenomenon students had to integrate both interactional skills and 

academic knowledge. 

In other words, students used their tacit knowledge of turn-taking rules, 

participation structures and their developing understanding of appropriate academic 

content to work within the structure of a lesson to effectively gain access to their teachers 

and to be seen as intellectually and socially competent in front of both their peers and 

instructors (King, 1982; Marland & Edwards, 1986). During the year, Mehan was able 

to document that students became more successful at initiating their own new or related 

topics into instructional sequences. Most importantly, all successful initiations that were 

incorporated into the lesson and that influenced lesson content occurred at the junctures of 

the teacher's topically related sets and did not disrupt the development of the subject 

matter. 
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Furthennore, Mehan (1979) established there was a strong sense of co-occurrence 

during the teacher initiation, student response, and teacher evaluation sequences. Teacher 

and student behavior occurred in obligatory social relationships. When the teacher 

initiates a question a reply is expected and that should be followed by an evaluation. 

During the teaching sequence, the appearance of a reply to a question gives meaning to 

the question and the eventual evaluation gives meaning to the reply. Consequently, when 

an evaluation does not appear immediately after an initiation-reply sequence, that signals 

something significant has happened. 

To explain the significance of these missing negative evaluations, Griffin and 

Humphrey (cited in Griffin & Mehan, 1981) used Grice's Cooperative Principle and 

maxims (1975) to indicate that teachers and students used still anotller set of unstated 

social cues. These social cues were a code of conduct that conversational pruticipants 

follow (in this case the teacher and her students) to convey the content of their messages 

and to govern how hearers might interpret the message's meaning. 

In summary, many investigators have found teachers employed an asymmetrical 

power arrangement to carry out their responsibilities (Bellack et. aI., 1966; McHoul, 

1978; Mehan, 1979; Sinclair & Coulthard, 1975). All the instructors utilized a set of 

tacitly learned social and linguistic cues to influence the student's contribution to the 

lesson, to manage the lesson pace and to present content in an orderly manner. On the 

other hand, it was also documented that students used their developing interactional 

competence to sway the direction of the lesson when they learned how to incorporate their 

own ideas at appropriate points within its structure (Mehan, 1979). Finally, Mehan 

established that initiation, reply, evaluation sequences are reflexively tied and if an 

evaluation does not appear it means teachers and students are using anotller set of 

unstated social cues that govern a conversational code of conduct (Grice, 1975) to repair 



the interaction in order to continue with the lesson (Griffin & Humphrey, 1978; cited in 

Griffin & Mehan, 1981). 
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As the participants in an instructional conversation cooperate to produce its 

content, they use turn-taking rules, other participation structures and a conversational 

code of conduct (Grice, 1975) to take part in lessons. Children and teachers also respond 

to a series of non verbal cues that are used to communicate meaning. These include 

gestures, facial expressions, proxemic distance and prosody (pitch, stress, intonation, 

juncture) (Gumperz, 1981). It is this combination of verbal and non verbal cues that 

provide a redundancy of information for participants to use in order to respond 

appropriately in these contexts (Gumperz, 1981). 

Teachers and students often have an unstated agreement about what this 

redundancy of information means and they use it to cooperate to produce lessons. 

Erickson and Shultz (1981) have proposed that successful participants in any social 

context have a "mutually shared and ratified definition of situation and the social actions 

persons take on as the basis of these definitions." (p. 148) Researchers have learned that 

a context is not given in just the physical setting. Consequently, they have come to 

understand that participants construct particular contexts by holding each other 

accountable for what is occurring and by signaling through verbal and non verbal actions 

what the activity is (Green, 1983). 

With respect to the content of discourse found during lessons, these investigators 

have documented teachers use several devices to get through the academic content they 

wish to present (Mehan, 1974; Hammersley, 1977). For example, if students were 

having difficulty answering correctly, teachers often repeated questions with increasing 

amounts of information (Hammersley, 1977; Lundgren, cited in Doyle, 1983; MacKay, 

1978), shaped the students' responses into the correct answer (Hammersley, 1977), or 

established the boundaries of the appropriate response (MacKay, 1978). In other cases, 



students would answer cOlTectly but their answers did not contain the infOlmation the 

teacher had in mind. Thus, teachers often reformulated the responses to fit their idea of 

proper replies (Mehan, 1979; Dillon & Searle, 1981). 

On the other hand, researchers have noted when students found questions too 

difficult, they often hesitated (MacKay, 1978), or gave poorly formed or incon-ect 

answers (Edwards & Furlong, 1978). These tactics encouraged teachers to reply rather 

than probe the students' thought processes. Often, other students answered for the 

classmate having difficulty (Mehan, 1974). Also, students used contextual clues to 

produce answers. For instance, they followed the way teachers sequenced their 

questions or used the teachers' tone of voice to respond cOlTectly (Mehan, 1974, 1979). 
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Consequently, scholars who have analyzed the content of the interactions found 

during classroom lessons have documented that when teachers asked questions, both 

parties often found ways to reduce the cognitive load to obtain answers. Their theories 

suggested the actions of the teachers and students accomplished two things; they helped a 

student save face in front of the teacher and peers (Griffin & Humphrey, 1978; cited in 

Griffin & Mehan, 1981; Marland & Edwards, 1986; King, 1982) and they maintained 

student cooperation and enabled the lesson to continue smoothly (Bellack et aI., 1966; 

Doyle & Carter, 1984; Mehan, 1979). 

Sociolinguistic research has shown that classroom lessons have some very 

specific but unstated rules for the patticipants to follow. In other words, if everyone 

cooperates, so that the rules at'e followed, the teacher can cover the lesson content in a 

reasonable manner and within a reasonable time-limit. The students, on the other hand, 

can use the patticipation structures within a lesson to gain or avoid intellectual or social 

contact with their teacher. This allows the students to be seen as interactionally and 

academically competent in the classroom (King, 1982; Marland & Edwards, 1986; 

Mehan, 1979). The main interest of these sociolinguistic scholars has been to document 



how access to what counts as knowledge in the classroom is affected by differences in 

students' ability to communicate effectively, to learn classroom participation structures 

and to use a set of contextualization cues (Green, 1983). 
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Both curriculum enactment specialists and sociolinguists noticed that instructional 

conversations seemed to center on the transmission of facts and procedures. Few 

researchers, however, have gone beyond ascribing the characteristics of the school, 

teacher, students, task and/or social context as explanations for those obselvations. In 

fact, only two studies (Doyle & Carter, 1984; Lemke,1990) have tried to explain why the 

dynamics of the teaching/learning relationship seemed to affect the intellectual content of 

instruction. The next section explores those studies. 

The Dynamics of the Teaching/Learning Relationship 

Doyle and Carter (1984) recognized that a central part of students' lives inside the 

classroom was to demonstrate the ability to accomplish a set of academic tasks that are 

embedded in an evaluation system. On the other hand, the central task for the instructor 

was to structure a set of activities within the allotted class time in such a way as to secure 

and then nurture the cooperation of a group of students (Doyle, 1979). In an effort to 

maintain the work system, teachers sometimes adjusted task demands under 

circumstances in which cooperation from the students might be lost. Using those 

notions, Doyle and Carter designed a case study "to learn more about the nature of the 

academic work students accomplish and how that work is shaped by classroom events." 

(p. 135) 

The school district's curriculum coordinator in English nominated the instructor 

picked for this project because she was an effective manager and she taught writing. The 

teacher's proven ability as an effective manager would enable the investigators to focus 



on the lessons produced in the classroom and not have the study confounded with 

supervision problems. Subsequently, three of her (one high-ability and two 

average-ability) English classes were each observed 33 times over a period of several 

months. The analysis centered on the academic tasks accomplished during 15 

consecutive observations in each class over a period of two and one half weeks. 
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Two major categories of tasks were identified during the project. One category 

included a group of assignments that were usually finished within one class period and 

did not carry much "weight" in the grading system. They were identified as minor tasks 

and were often completed efficiently and did not disrupt the management system. This 

set of assignments was associated with routinized procedures. Students could finish 

them using standardized formulas. 

The second category consisted of a set of three writing tasks that took 

approximately 1/2 of the class time devoted to finishing assignments. They were 

identified as major tasks and were characterized as work that made high cognitive 

demands on the students. In other words, the children could not rely on applying a 

known formula to generate their answers. They had to make their own decisions about 

what information to collect and then how to use it to construct their compositions. 

These tasks reflected the teacher's concern that her students have an opportunity 

to actively engage in the composing process. However, the tasks took a different form 

by the end of the assignments. At first, the compositions were given an important place 

in the accountability system. Also, students were expected, within a set of parameters, to 

decide what they would write about and to some extent, how much they would write. 

However, by the end of the time spent on these tasks, the evaluation system had changed 

and so had the nature of the assignment. As far as the accountability system was 

concerned, the instructor now gave bonus points, extended the time to finish the work, 

and gave credit for content that did not meet the projects' original requirements. The 



tasks themselves started to resemble more routinized work because the teacher began to 

specify in greater detail what form and content would be considered suitable for the 

finished products. 
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The researchers established that the students pushed the teacher towards 

specifying the assignment in greater detail. One way they did this was by offering 

guesses and provisional answers to encourage their teacher to clarify the product even 

further. Also, they asked many questions about content and procedural requirements so 

that the teacher's "suggestions became requirements and general rules were often 

narrowed to precise directions." (p. 139). For example, the teacher answered a student's 

question about the length of a paragraph in the following manner: 

"Forget about how many sentences. I will not accept a two sentence 

paragraph, for heaven's sake, nor will I accept 12 to 15. Hit a happy medium. 

Five is a good number." (p. 140) 

Five generally became the required number of sentences for a paragraph, although, the 

teacher may not have actually intended to be that specific. 

In an effort to maintain the original goals for these assignments, the teacher tried 

not to repeat directions or to specify their content requirements any further. The students 

met this attempt to withhold information by slowing or stopping their work and 

continuing to ask more questions or getting help from their neighbors. The result of this 

rising tension between maintaining order and maintaining the character of the assignments 

resulted in the teacher becoming more explicit about the content of the projects. The 

consequence was the students started to work more quickly. 

There are two interesting points. The first is that during these particular 

endeavors, it was the students who initiated the press that eventually changed the nature 

of the tasks. The teacher was obligated to collaborate to maintain the management and 

work system. The other research projects discussed in this literature search focused on 
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analyzing and/or changing the teacher and did not really consider the student as part of the 

dynamics of lesson production. Doyle and Carter (1984) clearly illustrated how lessons 

are cooperative efforts and how that collaboration changed the nature of a set of tasks 

designed to make high cognitive demands on students. 

The second point is that there is some evidence from the previously discussed 

studies (Bamberger, Duckworth, & Lampert, 1981; Bennett, Desforges, Cockburn, & 

Wilkinson, 1984; Putnam, 1987) to suggest that even if this teacher did not have to 

maintain the management and activity system in her classroom, she still would have 

cooperated with her students' requests by specifying in greater detail the content of the 

assignments. Withholding information seems to be very difficult for teachers to do even 

in the best of circumstances, let alone in situations where order is about to be lost. 

Doyle and Carter (1984) have suggested that teachers who design assignments 

that make high cognitive demands on students should have training to be able to "translate 

curriculum into workable task systems and develop the skills necessary to manage the 

social contingencies that shape how these tasks are ultimately experienced by students." 

(p. 147). The central contribution of their work was their focus on the dynamic 

relationship among the teacher, the students, the work and the management system and 

the effect of that relationship on the intellectual substance of classroom tasks. This 

approach moved instructional research beyond investigating the effect of attributes such 

as the characteristics of the teacher, the student, and the school, brought to assignments 

designed to encourage students to exercise independent judgment. 

In any academic field, there is little in the literature which extends Doyle and 

Carter's notions about the collaboration of teachers and students in classroom tasks. 

Only one investigator within the sociolinguistic tradition (Lemke, 1990) has theorized 

about why the content of science instruction in classrooms tends to be an exchange of 

facts and procedures between teachers and students. Lemke studied how teachers tried to 
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help their students learn to make the formal language of science become part of the 

students' own language capabilities. One example showed how an instructor tried to help 

his students put homework answers into their own words rather than reading them 

directly from a science textbook. With a great deal of support from the teacher, one of the 

students was finally but reluctantly able to put the answer in her own words. Other 

examples illustrated the student's mistrust of common sense ways of stating scientific 

principles. Still other examples showed how issues of social control inside the classroom 

affected the content of science instruction. 

Lemke (1990) theorized that the mastery of technical subjects like science is the 

mastery of its specialized ways of using the language of science. He used the notion of 

thematic patterns to trace the semantic relationships that describe the content of a particular 

scientific area. This strategy allowed him to describe the shared patterns of semantic 

relationships available in the ways of talking or writing about a scientific concept. He 

claimed students master the science curriculum when tl1ey can mobilize a system of 

semantic relationships to talk their way through a task. This meant students must be able 

to use and understand the grammatical preferences of the scientific community. 

Therefore, part of the task of learning science was to understand the ways the sciences 

have of organizing and presenting infOlmation and meaning. 

Lemke's (1990) research into the language of science classrooms suggested that 

little classroom dialogue is devoted to the exposition of thematic patterns. While he found 

teachers do make these meaning relationships explicit to their students when they are first 

introduced and sometimes during review for examination, this exposition of thematic 

patterns actually represented a very small fraction of instructional time. He also 

documented that students do not get much chance to practice the language of science 

because of the sbucture of the triadic dialogue (initiation, response, evaluation) found 

during instruction. This conversational pattern kept the thematics of science content 
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hidden from many students despite the best efforts of good teachers. Lemke 

hypothesized that because of social control these thematic patterns of the sciences are not 

made explicit in classrooms and students do not get to use them. He framed his argument 

using social semiotic theory. 

Lemke posited that two levels of social control were responsible for suppressing 

the chance for students to learn to think and talk about scientific concepts with depth and 

breadth. The first conflict was displayed in the power relationships between students and 

teachers and revealed in classroom dialogue. Then he illustrated how classroom dialogue 

was also derived from the wider social system and introduced the second conflict. This 

disunity centered on the unequal prestige of scientific and common sense ways of saying 

things. The notion was represented as the acceptance of expert views on policy by people 

who do not understand the basis of those views. Lemke attempted to link the intellectual 

content of a student's and teacher's verbal exchanges to both the power relationship 

between the teacher and the student as well as the wider social system. 

In summary, both Doyle and Carter (1984) and Lemke (1990) set about to explain 

why the content of instruction existed in a form full of static rather than dynamic 

knowledge. Doyle and Carter (1984) focused on the dynamic relationship among the 

teacher, the students, the work and the management system and the effects of that 

relationship on the intellectual substance of classroom tasks. Lemke (1990) hypothesized 

that social control within and without the classroom influenced the content of the 

instructional dialogue. However, neither Doyle and Cruter nor Lemke developed theories 

that made a direct connection between the intellectual substance of these conversations 

and the code of conduct teachers and students use to decide how to state the content of 

their interactions. 
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Summary 

The first section of the literature search defined the roles students and teachers 

might be expected to take during instruction designed to help children engage 

intellectually with academic subject matter in meaningful ways. It was suggested that 

higher order thinking must go beyond the memorization of facts and algorithms. Further, 

the notion of critical and imaginative thinking was found to be intertwined with the 

teaching environments that frame and develop children's reasoning skills. Duckworth 

(1987) found that teachers took a pivotal and powerful role in creating an environment 

where such study could take place. Teachers involved in this ideal lesson used some 

interactional patterns that seemed to be a necessary condition for this instruction to be 

successful. Teachers seem to have to decide that, at times, it is important to withhold 

information from students in order to help them engage intellectually with the problem. 

Additionally, teachers must probe their students' thinking for fairly long periods of time 

to understand the sense they are making of a situation. Then, they must be able to ask 

questions that will help push the limits of a student's understanding but not give away the 

answer. 

The next section on transforming the classroom lesson indicated how extremely 

difficult it was to change the nonnal interactional patterns of classroom lessons. The 

investigators involved with these studies assumed the instructors would pursue idealized 

dialogue with their students if the researchers could provide extensive u'aining, change the 

teachers' belief system, teach them to understand the language of cognitive science, help 

them to understand their own learning processes, train them to diagnose student 

misunderstandings, and/or train them to implement instructional conversations. Despite 

such efforts, more considered verbal interactions seldom materialized and the researchers 

were often puzzled by the teachers' inability to produce them inside the classroom. This 

happened despite the belief on the teachers' part that this kind of interaction was important 
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for their students' learning processes. The results of the studies suggested there was a 

gap in our understanding between what teachers often believed was an important type of 

dialogue to carry on with their students and what happened when teachers tried to conduct 

this ideal lesson. 

The third section of the review discussed social and linguistic cues that defined the 

regularities of classroom conversations, how students have learned those rules, and what 

it meant to know how to use them. Generally, these investigations have shown that 

teachers and students knew what these social and linguistic cues meant within a particular 

context and they used them to cooperate to produce lessons. Consequently, scholars 

came to understand that teachers and students constructed particular classroom contexts 

by holding each other accountable for what was occurring and by signaling through 

verbal and non verbal actions what the activity was (Green, 1983). The scholars' 

knowledge of the existence of these tacit social and linguistic cues have helped them 

understand more fully how differences in students' ability to communicate effectively, to 

learn participation structures and to use this set of contextualization cues affected their 

access to what counted as knowledge in the classroom (Green, 1983). 

The last part of the review focused on two studies (Doyle & Carter, 1984; Lemke, 

1990) that went beyond ascribing the characteristics of the school, teacher, student, task 

and/or social context as an explanation for the intellectual content of instruction. These 

projects tried to explain why the dynamics of the teaching/learning relationship seemed to 

affect the substance of instruction. However, neither developed theories that made direct 

connections between the intellectual substance of these conversations and a conversational 

code of conduct teachers and students use to decide how to state the content of their 

interactions. Chapter Three presents a study to do just that. 
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CHAPTER 3 

DESIGN OF THE STUDY 

This chapter is designed to accomplish three major objectives. The first is to 

describe why and how a particular sample of chemistry and mathematics tutorials was 

gathered. The second is to present the analytical framework and interpretive theory which 

underlie the examination of the data. Under the second objective, the aim is to outline a 

plan to realize the final goals of the study which are; 1) to identify any consistent 

conversational engagement patterns, 2) to describe the relationship between the demands 

of conversational cooperation, as realized through the conversational engagement 

patterns, and the intellectual content of the instruction, and 3) to interpret the relationship 

between cooperation demands and the responsibility tutors and students take with respect 

to the higher order thinking students contribute to instructional conversations. The third 

objective is to present the procedures and results of the procedures used to ascertain the 

reliability of the analytical framework. 

The initial step in this process is to clarify the data collection procedures. First, 

the reasons for choosing tutorials are examined. Then a rationale is given to explain the 

selection of the research sites, the field entry and the choice of pruticipants. Next, the 

contexts of the tutoring sessions are described. These contexts include the settings and 

the tasks. 

Rationale for the Tutorial Selection 

For the outcomes of this project, it was important to select a field site in which 

students had the maximum opportunity to engage in critical or reflective thinking. 
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Consequently, there were two reasons, other than availability, for the selection of tutoring 

sessions as the data source rather than other types of instructional settings. 

A large amount of research has suggested that it is difficult to fmd daily classroom 

instruction leading to critical thinking (Cuban, 1984; Fullen & Pomfret, 1977). Research 

has also suggested that even if such lessons could be found, two other problems might be 

encountered. First, the dynamics of a classroom management and work system might 

force a teacher to simplify a task designed to encourage students to think independently 

(Doyle & Cruter, 1984). Second, the same system might discourage a teacher from 

taking the time to probe a student's thought processes (Bennett et aI., 1984). 

Consequently, this researcher decided to use individual tutoring sessions ratller 

than classroom instructional lessons for the source of data for this study. While tutorials 

could not eliminate all of the problems associated with achieving answers during lessons, 

they seemed to offer better opportunities than classroom instruction for a teacher to probe 

students' thought processes in such a way that it might lead to reflection or critical 

thinking. Further, the dynamics of tutorial conversations would be easier to capture than 

classroom discussion or teacher/small group interaction. 

Research Site Selection, Entry, and Participants 

To maximize the chances for critical or reflective tllinking to be recorded, the data 

were collected at two sites in a large university in the soutllwest. The first setting was the 

tutoring room in tlle Department of Chemistry; the second was tlle Pre-Professional Skills 

Test (PPST) tutoring room in the College of Education. The following sections include a 

description of the site entry, the reasons for the site selection, and description of tlle 

participants for both settings. 
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The Department of Chemistry 

The General Chemistry Division Head in the Department of Chemistry was 

contacted during the fall semester of 1987 for permission to conduct a naturalistic study 

on the tutoring techniques used by professors in the freshman chemistry and engineering 

majors' course. There were six reasons for the selection of this chemistry course. 

First, this particular course was considered ideal for the project because the task 

system was structured in such a way that the students were given ten graded problem sets 

a semester. For that reason, a significant proportion of the students enrolled in the class 

regularly sought help with their assignments in the tutoring room. The data for the study, 

instructional conversations, would occur naturally and without prior artificial 

arrangements for the students. 

Second, the problem sets used in the course accounted for approximately 1/3 (250 

out of 800 term points) of the course grade. The assignments had fairly stringent, 

non-negotiable grading standards and were considered a significant portion of the 

students' grade. As a result, the problem sets presented a situation where there was some 

real "risk" (Doyle, 1983) involved for the students. 

The third reason is related to the second. Because the problem-sets accounted for 

a significant portion of the term grade, they were designed to be meaningful assignments, 

created to encourage students to learn new content in greater depth. As a result, most of 

the tasks called for students to deduce several relationships before being able to fully 

formulate a path to an answer (Resnick, 1987). This goal resulted in some "ambiguity" 

(Doyle, 1983) being connected with the tasks because the solution paths were not fully 

specified in advance. In other words, the students could not find solutions to similar 

problems in their chemistry text or class notes. Therefore, the intellectual requirements of 

the problem sets seemed to offer the possibility that the professors might find 



opportunities to encourage students to consider possible associations among several 

concepts and/or procedures. 
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Fourth, the Head of the Division of General Chemistry and the professors 

teaching the freshman course were sympathetic to an investigation of the instructional 

techniques they used while tutoring. Their interest resulted from exposure to a series of 

workshops for chemistry teaching assistants designed to introduce tutoring procedures 

that would encourage students to become more actively involved in the leanling process. 

The chemistry professors were very pleased with these workshops and valued the 

contributions of this researcher. Therefore, a positive cooperative climate was already 

established prior to the conduct of the present study. This increased the likelihood of 

willingness, openness, and cooperation on the part of the chemistry professors. 

Fifth, as a result of their familiarity with the tutoring techniques presented in the 

workshops three of the four professors associated with the present study stated they had 

changed the way they assisted students who came to them seeking help on problem sets. 

Formerly, these professors felt it was their job to outline the procedures and explain any 

ideas the student needed to solve the problems with which they were having difficulty. 

But, these professors felt some dissatisfaction with this procedure because students never 

gave them much feedback during a help session. 

Now, tllree of these professors perceived they had developed some pedagogical 

techniques to enable them to probe and understand their students' reasoning better. One 

professor did not feel this was a very important part of tutoring. He thought it was 

reasonable to write out the algorithms for students to enable them to answer a question. 

He believed tllat otherwise they would have nothing to think about and therefore would 

not be able to solve the problem. He stated the more interested students would reflect 

upon the implied relationships when they studied for exams. Therefore, most of the 

professors claimed it was important for students to explore their own logic during 



tutoring. Consequently, there was a high probability that opportunities for students to 

expose their own reasoning during a tutoring session would occur. 
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The sixth reason for choosing this site was to take advantage of the chemistry 

professors' aptitude and knowledge. This was an important consideration in view of the 

fact tl1at Bennett, Desforges, Cockburn & Wilkinson (1984) hypothesized that teachers 

did not do any diagnosis because they lacked the talent and subject area training to 

conduct this kind of sustained inquiry. This group of chemistry professors had the 

qualifications to counter those objections. Therefore, it was less likely that an alternate 

explanation for the results of this study might be tied to those particular teacher 

charactedstics. 

On average, these professors had 25 years experience teaching this level of 

chemistry and they were very familiar with both the curriculum and textbook used that 

semester. They all had PhDs and reputations for knowing the concepts being taught in 

both breadth and depth. Also, they had been recognized by their colleagues for both 

appreciating students' points of view and enjoying their contacts with them. Further, two 

of the professors had won university wide "outstanding teaching awards" for their ability 

to instruct freshman chemistry. 

In summary, six reasons underlie the selection of this site for data collection. 

1) There was a high probability that students would frequent the tutoring room. 

2) The ten assigned problem sets were important because they constituted a 

significant portion of the course grade. 

3) The assignments were created to encourage the students to think about the 

content of the course in greater depth. 

4) The professors who taught the course were interested in the project. 

5) The professors were willing to articulate their beliefs about their roles in the 

tutoring process. 



6) This group of professors had both the aptitude and knowledge to conduct a 

sustained inquiry into students' thought processes. 

All of these considerations made it likely that the data would contain instructional 

conversations in which higher order thinking occurred. 
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Soon after receiving permission to conduct the study, all the professors teaching 

the course were individually contacted. The purpose of the study was explained and the 

professors were asked for permission to audio-tape several of their tutoring sessions. All 

four professors agreed to participate in the project. For three of the four professors, the 

taping was done, at their convenience, during their regularly scheduled office hours but in 

the chemistry tutoring room rather than in their offices. For the fourth professor, the 

taping was done during his regular office hours in his office which was just a few doors 

down from the chemistry tutoring room. 

The students who participated in the study were the ones who happened to come 

into the tutoring room to get help with their assigned problem sets on the days 

audio-taping was conducted. Generally, the students were freshmen science or 

engineering majors registered in the first or second semester of the course. Each student 

was asked permission to audio-tape their tutoring session and was given a brief 

explanation of the study, if he or she were interested. None of the students refused 

permission for the audio-taping and seemed unaware of the tape recorder while they were 

engaged with the professor. 

The PPST Tutoring Room 

The second site for data collection was the Pre-Professional Skills Test (PPST) 

tutoring room in the College of Education. This tutoring program was created to help 

students who wished to enter professional studies in the College of Education but who 

had failed or were likely to fail the PPST. The program served mostly minority students 
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as well as those students who were returning to the university after an absence of several 

years. 

The PPST, a sophisticated test developed by the Educational Testing Service, has 

a multiple choice format that is designed to examine college level skills in reading, 

mathematics, and grammar. The writing portion of the exam asks for a 30 minute sample 

on a general topic. The theme is presented in the test booklet. 

There were several rationales for selecting this tutoring locale. First, the 

mathematics tutor was director of the PPST tutoring program and also the researcher for 

this study. Additionally, she had successfully completed several semesters of calculus 

and had a solid statistics background. Therefore, she had the content knowledge to tutor 

students needing help with these materials. 

Second, this researcher had been instrumental in developing the pedagogical 

approach used to teach an experimental problem solving course in the Mathematics 

Department. This course had been designed for students with the same mathematics 

background as those entering the PPST Tutoring Program. She, along with several area 

high school mathematics teachers, helped develop and collect the problem-sets for that 

course. Many of the ideas explored in those materials were also central to the PPST 

mathematics test and she was familiar with them. 

Third, although the PPST test was not part of the students' academic course 

work, there were real consequences for not passing it. Without satisfactory test scores, 

students could not apply to the College of Education for entrance into professional 

studies. Therefore, the students who voluntarily joined the tutoring program were highly 

motivated and had specific academic goals. Because there were not many options 

available to them on ways to receive help for the PPST, most students were willing to 

cooperate with the instructional style used during their lessons. 
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Fourth, the mathematics portion of the test was conceptual in nature and the core 

skills addressed were ratios, percents, fractions, and decimals. While the students could 

exploit memorized procedures and most had passed a college algebra course, this 

examination centered on their understanding the meaning of ratios, percents, fractions, 

and decimals as presented in applied word problems. For example, many of the 

problems took the following form: 

At a sale, Sanl bought a coat at 20% off the regular price of $75. Which of the 

following is a way to determine the sale price of the coat? 

(A) $ 75. - $20. 

(B) 80% of $75. 

(C) 20% of $75. 

(D) $75. - (80% of $75.) 

(E) (20% of $75.) - $75. 

Students would not have time to work out each of the possible answers and finish 

the test within the specified time limit. To be successful, a student must recognize that 

20% of the regular price represents the reduction and the rest, 80%, represents the sale 

price. A visual inspection should reveal that A makes no sense, C represents the 

reduction in price, D is another way of representing the reduction in price, and E makes 

no sense. Therefore, B is the correct answer. 

Usually, however, the students involved in the mathematics tutoring program had 

no idea how to approach this novel situation in an intellectually productive manner and 

most of the test contained similar types of problems. Consequently, the test presented 

tasks that were high for the students in both "ambiguity" and "risk" (Doyle, 1983). 

Fifth, the format of the PPST tutoring program offered an opportunity to follow 

the same student's reasoning over a number of sessions. As a result, a student's 

thoughts on a topic could be documented as it developed over a period of time. 
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Sixth, the researcher was committed to using some pedagogical techniques that 

would encourage students to become actively involved in the learning process. Because 

tutoring sessions would not be mini-lectures with the student passively listening to the 

tutor's explanations, the tutor discussed how she would conduct the sessions before 

working with a student. The students had to agree to these instructional rules before 

taking part in the tutoring sessions. 

The tutor often introduced the instructional rules in the following manner. She 

told her students that these tutoring sessions might be different from the mathematics 

classes they had experienced in the past. The researcher would ask them to describe their 

roles in the algebra classes or other mathematics tutoring sessions in which they had 

previously participated. Usually their descriptions centered on their passive engagement 

in the classes (they took notes) or that whenever they could not figure out what to do 

next, the tutor or teacher would tell them what to do (the tutor often wrote out the solution 

paths for them) or explain what they wanted to know. Students would often talk about 

memorizing procedures in order to produce correct answers for examination purposes but 

never really understanding what they were doing. They also talked about the correct 

answer counting as success rather than the procedures they used to gain an answer. 

Now, for the present tutoring sessions, the tutor told the students that while 

correct answers were important, their path to that answer was just as important. 

Therefore, they could expect this tutor would ask them to explain how they aITived at 

their solution. If students needed assistance during their explanations, the tutor would 

often ask more questions to guide them to think about their own reasoning but the tutor 

would also work hard not to simply give the students the answer. Therefore, it would be 

the students' responsibility to think and talk about ideas, solution paths, and/or 

procedures where, at first, it may seem they did not have the answer. Second, the tutor 

would sometimes pose questions or present other problems that would help them see the 
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how mathematical ideas were related. Again, it would be the students' responsibility to 

think about and try to formulate answers in situations where they might not feel they have 

a response. Third, the tutor would probe the students' thinking about a solution path and 

its meaning in relation to a problem because that was the only way the tutor could 

understand their reasoning. Consequently, the tutor told all students their reasoning was 

valued very highly during their tutoring sessions and that they would be expected to 

reveal what tl1ey were thinking about. Fourth, there would be times the tutor would give 

students information but there would be other times she would withhold information 

depending on the tutor's instructional goals. Fifth, the tutor would not write out problem 

solutions for tl1e students even if they could go no further with the solution path. The 

tutor was more interested in following the students' reasoning rather than have students 

follow her reasoning. She had found it more informative to move through a problem at 

the students' pace. Sixth, often the tutor would use other materials to help the student 

develop a deeper understanding of important ideas. Last, the tutor was under no 

obligation to finish the materials available in the packet students had bought. The tutor 

would proceed with the most important concepts tested during the PPST examination and 

would only move on to new ideas when it was in the best interest of the students. The 

researcher accompanied this explanation of the instructional rules for the tutoring sessions 

with examples and she often repeated the rules at the beginning of the students' first few 

lessons. 

In summary, the following six reasons underlie the selection of this site: 

1) The researcher was willing to participate. 

2) The researcher had a strong background to tutor for this test. 

3) There were real consequences for students if they did not pass tl1is test. 

4) The mathematics portion of the exam was conceptual. 



5) The program format offered an opportunity to follow one student's progress 

over time. 
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6) The researcher used pedagogical techniques designed to help students become 

actively engaged in the learning process. 

Consequently, the PPST setting offered another context to examine how one student 

might display higher order thinking on a topic across time and to record how the 

researcher managed the interactions. 

For this part of the study, a female student in her mid-thirties agreed to be 

audio-taped. She had a 4.0 GPA and was very bright and articulate but afraid of 

mathematics. She said she hated and feared math because, as a child, she could not 

memorize her fourth grade times-tables quickly enough and her father used to beat her 

when she made errors. She dropped out of math as soon as possible during her high 

school years. However, she was now in a position where her fear of and her 

inexperience with math was closing the door to a profession she always wanted to enter. 

For the past year she had extensive tutoring in basic arithmetic skills and beginning 

algebra and she passed both the arithmetic and beginning algebra courses at a near-by 

community college. 

This student was asked permission to have her tutoring sessions audio-taped and 

told the nature of the research. She was audio-recorded during her regularly scheduled 

hours of instruction. Like the chemistry students, she did not notice the tape recorder 

once she was involved with the lesson. 

Both sites were selected because they provided relatively optimal situations for 

recording how a group of professors and this researcher might probe students' thought 

processes and how students work with complex ideas. Also, the different contexts 

would present contrasting conditions for analysis. The chemistry tutorials furnished a 

setting in which several professors worked with many students for short periods. The 



PPST tutorials offered an opportunity to follow the development of one student's 

reasoning over a much longer length of time while she worked with the researcher. 

A Description of the Physical Settings 
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The purpose of this section is to describe the physical settings in more detail. The 

description of the physical settings will include a verbal report of the dimensions of the 

room and the furniture arrangement inside the room. First, the chemistry tutoring room 

and second, the PPST the tutoring room will be discussed. 

The ChemistIy Tutoring Room 

The chemistry tutoring room was an unfurnished laboratory on the eighth floor of 

a new science research facility on the campus. It was an inner room approximately 30 

feet wide and 40 feet long with a high ceiling and florescent lighting. There was gray tile 

on the floor and the walls and ceilings were painted gray. There was no acoustical tile on 

the ceiling. There were four six-foot by three-foot wooden tables with several chairs 

placed around them. Off to one side were two more wooden tables with reference books. 

The books were placed there for student use but fastened to the tables for security 

purposes. At the front of the room, near the entrance, was a portable green chalk-board 

with chalk. The room's acoustics were very poor and after several unsuccessful attempts 

to get reasonable recordings the researcher put carpet under the tables and red and blue 

felt on the tables for better aUdio-taping. 

The PPST Tutoring Room 

The second setting was the tutoring room of the PPST Tutoring Program in the 

College of Education at the same university. This was another 30 foot wide by 40 foot 

long room with light colored asphalt tile on the floor, white walls, florescent lighting and 



no windows. The room had eight, 48 inch diameter brightly colored tables with chairs 

placed around them. The tables were evenly spaced throughout the room. 
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There were three other tutors and their students in the room during the time the 

researcher was collecting data. The other tutors used some of the tables near the 

entrances to work with their students in mathematics, reading, and grammar. The 

researcher picked one at the back of the room to tutor the volunteer student. This tut0l1ng 

area did not have as much activity on the outside or inside as the chemistry tutoring room 

and provided a reasonably quiet place to audio-tape. 

Next, the tasks will be described. Following Doyle & Carter, (1984) the 

depiction will focus on three fundamental elements in an effort to illustrate the level of 

"ambiguity" and "risk" (Doyle, 1983) students might encounter while completing the 

problems. 

A Description of the Tasks 

Most of the chemistry and the PPST mathematics tasks were designed to involve 

students in high level reasoning. The goal in this section is to describe some of the 

general features these tasks share. 

According to Doyle and Carter (1984), a task description focuses on three 

fundamental elements: 

1) The requirements for the form of the product (in this study, a completed 

problem-set handed in for grading and the grading standards or the standards for verbal 

report). 

2) The resources that were available (in this study, the various types of help 

available in the tutoring room for students to use to accomplish the task). 

3) The thoughts and actions (in this study, what the professors and researcher 

hoped the students would experience while they generated the product). 



Following Doyle and Carter (1984) the fundamental elements of first, the 

chemistry and second, the PPST tasks are examined under the following headings: 1) 

product form, 2) resources available, and 3) student's thoughts and actions. This 

description is designed to illustrate generally the "ambiguity" and "risk" (Doyle, 1983) 

these students would encounter as they completed the problems. 

Chemistry Tasks-Product Form 
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The assigned problems covered the main concepts and procedures presented in 

lecture during the prior week but often also included ideas and algorithms from earlier in 

the course or even the previous semester. For some classes, the professors made up 

original problem sets and, in other cases, the students were assigned some of the more 

complex problems from the end of the textbook chapter. 

When students handed in their homework for grading, they were required to 

show all the reasoning they had used to solve the problems and the work had to be 

written legibly. Problems that only had the answers without displaying the reasoning 

behind the answers would receive a score of zero. If correct answers were given but the 

work leading to the correct answers made no sense, they would also receive a score of 

zero. Students were given partial credit for correct thought processes even if the answers 

were incorrect, although the results needed to be close enough to the correct answers so 

the students' numerical solution made some sense. Therefore, minor arithmetic en'ors did 

not cause much grade reduction. But answers that made no sense even if the procedures 

were correct indicated the students had little idea what the numbers meant in telms of the 

original problem statements. In these cases, the students would loose a significant 

number of points. Also, students lost points if they did not have the right number of 

significant figures or if they did not name the units involved in the problem. When 

students left out those aspects of their solutions, it indicated they did not understand what 



the numbers meant. These grading practices have been consistently applied since the 

professors who taught the science and engineering majors course began to assign 

problem-sets. 

ChemistrY Tasks-Tutoring Room Resources 

In this section, tutor will refer to both teaching assistants (T As) and professors. 

While in the tutoring room, the professors served as tutors along with the T As. 

Normally, professors would meet with students in their office. 
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The tutoring room was typically a noisy place. Students were always moving 

around the room and going in and out of it. During the times the data were collected, the 

room was never overcrowded but there was a constant stream of students seeking help 

from the tutors. While the tutoring room was busy, there were often two tutors available 

and during quieter times, there was one. 

When students came to the tutoring room, there was a choice of ways to receive 

help. Of course, T As were always available. Often, other students were also in the 

room working on homework assignments or preparing for tests and these students also 

could be approached for assistance. This happened frequently while this researcher was 

in the room. Additionally, groups of friends sometimes met in the room to work on the 

problems either by themselves or with the TA and the whole group. 

During the times the researcher was present, if students wanted to work with a 

tutor, they had a choice of going to a teaching assistant or approaching a professor. If 

they did come to get help from a professor, there was no time limit on the tutoring 

session. In fact, the pace was rather leisurely. 
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Chemistry Tasks-Students' Thoughts and Actions 

As explained previously, the problem sets were constructed to encourage students 

to think more deeply about the ideas presented in lecture. As the year progressed, 

students were often asked to remember and apply concepts from the first semester. 

Consequently, problem sets were often a major puzzle for students. 

The professors did not expect the students to solve these problems in isolation. 

Students could attend weekly discussion sections run by the professors who taught the 

course to ask questions about the assigned problems. Students also had access to lecture 

notes and the textbook for the course; they could go to the tutoring room; they could see 

the professors during their office hours; or they could work in groups. Because students 

had many resources available to finish the assignments, the professors designed the 

homework to be challenging and to develop the students' problem solving skills. The 

professors' goal was to have students assemble information about applicable ideas and 

procedures from several different areas of recent study to figure out reasonable solution 

paths to what they hoped were novel problems. As a result, these tasks were reasonably 

high in both "risk" and "ambiguity" (Doyle, 1983). They were high risk because the 

grading procedures were stringent. While there were many resources available for 

students to solve the problems, they were high in ambiguity because they were difficult 

and the algorithms to solve the problems had not been laid out in advance. 

The next section contains a description of the PPST tasks the student who agreed 

to pmticipate in the study was asked to accomplish. Like the chemistry tasks, the 

fundamental elements of assignments are examined under the following headings (Doyle 

& Carter, 1984): a) product form, b) resources available, and c) student's thoughts and 

actions. This description is designed to illustrate generally the "ambiguity" and "risk" 

(Doyle, 1983) this student would encounter as she completed the tasks. 
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PPST Mathematics Tasks-Product Form 

This student's answers to questions could take a verbal or written fOlm. In this 

circumstance, the most important aspect of an answer was that the student's thinking on a 

topic was made pUblic. Legibility was not that important but the ability to coherently 

express the reasoning behind an answer was highly valued. If the student only gave 

partial explanations, she was asked to reformulate her response. 

PPST Mathematics Tasks-Resources 

This student was encouraged to use her background knowledge of the topics 

covered in the mathematics questions and she was encouraged to use that infOlmation to 

formulate answers. She also had access to packets of materials that covered pertinent 

concepts in depth. Most often, the researcher would select appropriate materials for her 

to use and she would teach the student how to use them. A packet on fractions and ratios 

was the main source of new concepts and problems for discussion during the time of the 

study. 

PPST Mathematics Tasks-Student's Thoughts and Actions 

The most important thing for this student to think about during a tutoring session 

was her reasoning. Therefore, the PPST tasks were also high in "risk" and "ambiguity" 

(Doyle, 1983). They were high risk because this student had to make her reasoning open 

to public scrutiny and ambiguous because there were often multiple solution paths that 

were not amenable to a set of formulaic steps to gain a correct answer. For example: 

The square of a given number is near 195; the square of the next whole number is 

near 224; and the square of the next one is near 255. What number will be near the 

square of the fourth number in this series. 



(A) 280 

(B) 285 

(C) 290 

(D) 295 

(C) 300 
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Students often approach this problem from differing points of view. The first 

group will estimate the first number and multiply to see if it provided a square close to the 

first number. In this case, 14 x 14 = 196 and the square of 14 is close to the first 

number. Then they will use the next consecutive numbers and multiply to find their 

squares (15 x 15 = 225, 16 x 16 = 256). Finally they will discover that 17 x 17 = 289. 

Now, they have found the square of a number close to the fourth square in the series and 

find C is the COiTect answer. 

Another group of students will subtract 195 from 224 and find a difference of 29. 

Then they will subtract 224 from 255 and find a difference of 31. They will reason that 

255 from the unknown number will yield a difference of 33 if the arithmetical progression 

holds. Therefore, for them the fourth square must be near 288. 

In both cases, the closest answer is C. A student does not need a formula to 

figure out the answer. Therefore, one of the reasoning goals for this student was to have 

her understand that it is the consistency of the method used to gain an answer that is 

important not just the answer. Also, that mathematics problems can be designed to test a 

student's reasoning not just the ability to remember formulas or procedures. Those 

intellectual goals add an element of uncertainty to the task. 

In summary, the goal in this section was to describe some of the general features 

of the tasks represented in this study. Following Doyle and Carter (1984) the 

fundamental elements of assignments were examined under the following headings: a) 

product form, b) resources available and c) student's thoughts and actions. This 
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description was designed to illustrate generally the "ambiguity" and "risk" (Doyle, 1983) 

these students would encounter as they completed the problems. 

The next section describes the data collection procedures for both the chemistry 

professors and their students and the researcher and her student. 

Data Collection 

The chemistry and mathematics tutors and the students who agreed to participate 

in the study were audio-taped in the tutoring rooms while the students were receiving help 

with ideas or procedures they did not understand. Field notes were taken during the 

tutoring sessions. The chemistry sample consisted of four tutors who were chemistry 

professors and the students with whom they worked during nine sessions that were taped 

during eleven hours in the chemistry tutoring room. 

To aid this researcher's data interpretation, all the chemistry problem sets assigned 

to the freshman chemistry class were collected for reference. Also, the researcher had her 

own copy of the chemistry textbook which was currently being used in the program as 

well as the accompanying problem solution manuals. These materials were used to aid in 

understanding the procedures and to check the numerical answers to the assigned 

chemistry problems from the chemistry text. Additionally, the researcher could ask the 

Chemistry Division Head for help with the chemistry problems she did not understand. 

The PPST sample contained five hours of audio-tape collected over five tutoring 

sessions from one student and her mathematics tutor who was also the researcher for the 

study. The data were collected in the PPST tutoring room in the College of Education. 

The field notes from these tutoring sessions included the researcher's observations of the 

use of instructional materials, of significant bodily movements by the tutor and the 

student and of tone of voice that would eventually make the transcribed audio-tapes easier 



to understand. Interview notes from the student participant were also part of the field 

notes. 
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The student who agreed to participate in the data collection for the mathematics 

part of the study had been pre-tested before joining the PPST tutoring program and was 

working to develop a conceptual understanding of fractions and ratios. Therefore, most 

of the time was spent using a pre-publication chapter on fractions and ratios from a 

mathematics textbook by David A. Gay (in press). During the mathematics tutoring 

sessions, the tutor and the student each had their own copies of the chapter. Another set 

of materials consisted of a packet of about 100 collected problems illustrating how the 

main concepts were tested on the PPST mathematics test. This set was used only 

occasionally during the tutoring sessions. 

The next section presents the procedures used in the study. The first to be 

described is the development of the analytical frame and second to be introduced is the 

interpretive theory both of which support the goals of this study. 

Procedures for Analyzing and Interpreting the Content of the Instructional Conversations 

The primary problem for this part of the analysis was to develop a framework to 

meet the initial objectives for the study. This meant an analytical plan had to be developed 

that would make any consistent conversational engagement patterns found during the 

tutoring apparent. Then, the analysis had to be flexible enough to permit the content of 

the conversations to be retrieved and linked to the conversational engagement patterns. 

The purpose was to be able to describe the relationship between the demands of 

conversational cooperation, as realized in the manner in which the tutors and students 

engaged in their information exchanges, and the intellectual content of the insu·uction. 

Grice's theory of cOllversational implicature (1975) was used to fulfill the final 

goal of the study. The aim was to apply an interpretive theory to the results of the 
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analysis in order to explain the relationship between cooperation demands and the 

responsibility tutors and students took with respect to the intellectual content the students 

contributed to the instructional conversations. Both of these theoretical frameworks are 

explained below. 

The Requirements for a Method of Analysis 

The first problem for this study was to develop a method of analysis that would 

allow this researcher to find, describe, and compare any consistent engagement patterns 

that were part of the corpus of the instructional conversations. Additionally, the study 

needed a system that would allow the dynamics and content of the instructional 

conversations to be easily retrieved. Because an analytical procedure was not available to 

keep all of these aspects of the instructional conversation in the forefront, this section of 

the chapter describes the development of the model designed to meet those needs. 

The Development of the Analytical Model 

The researcher began the analysis with a tabulation of the instructional 

conversations within each tutoring session. A tutoring session was the amount of time 

during a day's recording period an individual tutor spent in the chemistry or PPST 

tutoring room helping students with chemistry or mathematics problems. An instructional 

conversation was the amount of time a tutor spent working with an individual student on 

one chemistry or mathematics problem during a tutoring session. 

Each instructional conversation was identified as beginning when a student asked 

for help on a particular chemistry or mathematics problem. That instructional 

conversation ended when the student left the tutoring room or moved on to another 

problem, in which case another instructional conversation was begun. 
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Several steps were taken to reach the goals of identifying, counting and timing the 

instructional conversations. The audio-tapes for each tutoring session were replayed 

several times. The purposes were: 

a) To refamiliarize the researcher with the tutoring sessions. 

b) To count the number of instructional conversations in each tutoring session. 

c) To record the number of minutes and seconds each of the instructional 

conversations lasted. 

d) To identify the chemistry or mathematics problem discussed during the 

instructional conversation. 

Field notes and audio-tapes were used to facilitate the identification of individual 

instructional conversations. Table 1 is a tabulation of the results of the first step in the 

analysis. 

Table 1. Summary of the frequency and length of the instructional conversations for 
tutors A through E. 

Tutor A B C D E 

Number of 24 32 9 13 34 conversations. 

Total minutes and 106' 239' 31" 40' 24" 99' 44" 200' 48" 
seconds. 

Average length in 
minutes and 4' 25" 7' 29" 4' 29" 7' 40" 5' 54" 
seconds. 

Range from 5"--> 31"--> I' 18"--> I' 59"--> I' 00"--> 
shortest to longest. 11' 21" 32' 25" 7' 04" 41' 29" 25' 29" 

Total number of instructional conversations 112 

Total time for all instructional conversations 686' 27" 
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Tutor A. Twenty-four instructional conversations were analyzed. Seventeen 

students took part in the instruction. The tutoring sessions lasted one hundred and six 

minutes. The tutor helped students with their assigned problem sets and laboratory 

assignments. The tapes were made during three one hour time periods during the month 

of April, 1988. The protocols averaged four minutes and 25 seconds, with the shortest 

tutoring session five seconds and the longest 11 minutes and 21 seconds. 

Tutor B. Thirty-two instructional conversations were analyzed. Twenty students 

took part in the instruction. The tutoring sessions lasted two hundred and thirty-nine 

minutes and 31 seconds. This corpus represented four sessions audio-taped from the end 

of March into the beginning of April, 1988. The tutor assisted students with assigned 

homework problems and laboratory assignments. The average instructional conversation 

lasted seven minutes and 29 seconds with the shortest 31 seconds and the longest 

thirty-two minutes and thirty-five seconds. 

Tutor C. Nine instructional conversations were analyzed. The tutoring session 

lasted 40 minutes and 24 seconds. This corpus represented one 50 minute session 

audio-taped April 21,1988. The tutor worked with two students. He spent fourteen 

minutes and fifty-three seconds with the first student and helped her with four sections of 

a laboratory assignment. He spent twenty-five minutes and twenty-four seconds with the 

second student and worked with her on five parts of an eight part question and on two 

parts of another problem. The average instructional conversation was four minutes and 

29 seconds with the shortest instructional conversation one minute and 18 seconds and 

the longest seven minutes and four seconds. 

Tutor D. Thirteen insbuctional conversations were analyzed. Five students took 

part in the instruction. The tutoring session lasted ninety-nine minutes and 44 seconds. 
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This corpus represented one hour and 50 minutes of audio-taping near the end of 

February, 1988. The tutor assisted students with laboratory assignments and homework 

questions from both first and second semester course work. The instructional 

conversations averaged seven minutes and 40 seconds, with the shortest instructional 

conversation lasting one minute and 59 seconds and the longest 41 minutes and 29 

seconds. 

Tutor E. Thirty-four instructional conversations were analyzed. One student took 

part in the instruction. The tutoring sessions lasted 200 minutes and 48 seconds. This 

corpus represented five 50 minute tutoring sessions audio-taped during the month of 

June, 1988. The tutor helped the student with mathematics problems covering concepts 

involving fractions, and ratios. The instructional conversations averaged five minutes 

and 54 seconds with the shortest instructional conversation lasting one minute and the 

longest 25 minutes and 29 seconds. 

Across all five tutors, the data comprised 'of 45 students that took part in 112 

instructional conversations. This corpus represented 686 minutes and 27 seconds of 

audio-taped transcripts. 

Second, the researcher solved all the chemistry problems explained during the 

chemistry tutors' instructional conversations. The reasoning behind this effort was to 

enable her to understand with some confidence both the academic content and intellectual 

processes made available during the instruction. Because the researcher was also the 

mathematics tutor and already knew those problems there was no need for her to solve the 

problems explained during the mathematics tutoring sessions. 
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Third, the instructional conversations were transcribed and the field notes the 

researcher recorded during data collection were incorporated at appropriate points. The 

field notes of importance were those describing the use of instructional materials and 

non-verbal communication that would clarify the meaning of the dialogues after they were 

transcribed. 

Fourth, after transcription each instructional conversation was read and listened to 

for the following purposes: 

a) To give each conversation an identification number. This step would help 

identify the tutor, student and instructional conversation for further analysis. 

b) To note the overall conversational engagement patterns. By conversational 

engagement patterns the researcher meant how the tutor and student exchanged 

information. 

c) To describe the tutor's role and the student's role in this exchange of 

information. 

d) To describe how instructional materials were used and their effect on the 

interaction. 

e) To note the intellectual substance of the exchange. This meant that the overall 

intellectual content of the instruction was recorded, i.e., whether the intellectual focus 

was on facts and procedures, on the meaning of the problem or on both and who 

provided the intellectual substance. 

Table 2 presents an example of a protocol developed during step one and four of 

the analysis. 
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Table 2. An example of a protocol developed during step one and four of the analysis. 
T=Tutor, S=Student 

a) Instructional 
Conversation 
Number 3. 

Time: 4' 51" 

Chang 8:18 

b) Conversational Engagement Patterns: S was stuck and 
requested information from T. T and S used a fact and 
procedurally oriented question/answer exchange with T 
elaborating on important points. 

c) Tutor/student role: T took the most active role in this 
exchange of information. He told S what to do when S was 
stuck and made the intellectual connections. He wrote out the 
procedures for the fIrst few questions in a multi-part problem. T 
had S write out the last part of the problem and gave S the 
information S needed when S got stuck. S followed T's 
thinking and instructions. 

d) Instructional Materials: T worked the problem on a piece of 
paper while S watched. On the last question S wrote out the 
answer but when S got stuck T quickly told S what to do next. 

e) Intellectual Substance: The instructional conversation was an 
exchange of the facts and procedures needed to fInish the 
problem. S was able to repeat similar procedures on the last two 
sections of the problem. The parts of the problem with which S 
was successful had the same elements as earlier sections of the 
problem. T gave S information when S could go no further with 
new elements in the problem. 

The audio-tapes, fIeld notes, problem sets, chemistry text, mathematics text, and 

chemistry solution manuals were used to complete this part of the analysis. 

Fifth, when reviewing the protocols developed for each instructional conversation 

during the fourth step, the researcher noted that some conversational engagement patterns 

started to emerge. She realized students presented their problems to tutors in several 

different but consistent ways. Also, that students and tutors proceeded with their 

information exchange using other consistent and specifiable conventions. As a result, 

some preliminary descriptions that reflected the information found during the fourth step 
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were developed from the protocols. Table 3 illustrates two of the descriptions that 

evolved using the information from the individual protocols developed during step four. 

Table 3. Examples of preliminary descriptions of the conversational engagement 
patterns found during the application of step five of the development of the 
analytical model. 

There was a T told S the Number of 
Examplc I Student stuck question/answer answer to any conversations 

-----------------;> exchange. The question S asked. 43 
questions asked for 
facts and procedures.-> 

S stuck but T T asked clarification T told S the Number of 
Examplc II did not know the questions. answer to the conversations 

problem S responded until T question S asked. 3 
-------;> understood 

the problem. ------;> 

Six preliminary descriptions seemed to map most of the conversational 

engagement patterns found during the instruction. However, the descriptions needed 

refinement. Therefore, the researcher continually re-analyzed the transcribed instructional 

conversations and individual protocols in order to further define the emerging patterns 

and model. 

It was noted the instructional conversations seemed to have three time frames: 1) 

an opening phase; 2) a core phase; and 3) a closing phase. 

During the opening phase students presented the problems they wanted help with 

to the tutor. Therefore, this category represented how the students acquainted the tutor 

with the problem and how the student and the tutor negotiated the manner in which they 

would cooperate to start to work on it. 

During the core phase problems were solved. This category depicted the main 

body of the instructional conversation. During this phase, the tutor and the student 

engaged in an exchange of information that would eventually result in an answer to the 

student's question. This was also the longest segment of the instruction. 
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During the closing phase problems were resolved. This category represented the 

close of the instructional conversation. It was during this phase, the tutor and/or the 

student agreed the goals of the information exchange had been achieved. This segment of 

the conversation was often of short duration. 

Next, each of these phases were delineated further by grouping the tutors' and 

students' verbal, intellectual, and behavioral regularities. Consequently, more precise 

definitions were eventually developed for the conversational engagement pattems found 

within each phase. This process made it possible to create the final model. 

Sixth, the researcher developed a set of alphabetic and numeric codes to identify 

individual conversational engagement pattems found during the three phases of the 

instruction. Four conversational engagement pattems were found during the opening 

phase of the instruction and were labeled A through D. Six conversational engagement 

pattems were found during the core phase of the instruction and were labeled 1 through 

6. Two conversational engagement patterns were found during the closing phase of the 

instruction and they were labeled a and b. 

The codes were also a tool enabling the researcher to depict individual 

instructional conversations concisely. This was done to provide the means to compare 

both the system of engagement pattems and the intellectual content in each of the 

instructional conversations. This step helped the researcher to categorize individual 

instructional conversations into conversational engagement systems and to characterize 

any variations that existed within a system. 

A conversational engagement system represented a group of individual 

instructional conversations showing comparable moves among conversational 

engagement pattems and revealing similar intellectual content. A variation that would be 

categorized within a system was defined as the elimination or addition of different moves 

among conversational engagement patterns but this elimination or addition did not change 
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the intellectual substance or the roles of the tutor or student during the core phase of the 

infonnation exchange. The conversational engagement patterns with their codes, the 

conversational engagement systems and variations within each system will be described, 

illustrated and discussed in Chapter 4. 

Summary 

In summary, the instructional conversations collected from all the tutors and their 

students fOlmed the data base used to create a model of the tutoring process. After 

analysis, each instructional conversation had a protocol containing the following 

infonnation: 

a) an identification number; 

b) the duration of the instructional conversation in minutes and seconds; 

c) the identification of the chemistry or mathematics problem; 

d) a description of the overall conversational engagement patterns; 

e) a description of the role of the tutor and the student in the exchange of 

infonnation; 

t) a description of the use of instructional materials and their effect on the 

interaction; 

g) a depiction of the intellectual substance of the exchange; 

h) a series of codes that expressed in short hand fonn the moves among the 

conversational engagement patterns. 

During the development of the analytical system, conversational engagement 

patterns were identified and a final model was developed to describe both the consistent 

conversational engagement patterns and the moves among the components making up the 

three phases of the instructional conversations. The model will be introduced and 

discussed in Chapter 4 in the following manner. 



First, the conversational engagement patterns found in the preliminary analysis 

will be illustrated on a model. Then, each pattern will be defined and one or more 

examples representing that pattern will be presented and explained. The alphabetic or 

numeric label for each pattern will be introduced at that time. The aim of the first step is 

to realize the first goal of the study which was to identify any consistent conversational 

engagement patterns. 
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Next, the two major conversational engagement systems that emerged from the 

analysis will be presented. A system was defined by a set of conversational engagement 

patterns having similar intellectual content during the core phase of the infOlmation 

exchange. The set of conversational engagement patterns included a number of variant 

forms all with the same intellectual characteristics. 

A variation that was classified as representative of a system was defined as the 

elimination or addition of different moves among conversational engagement patterns but 

this elimination or addition did not change the intellectual substance or the roles of the 

tutor or student in the information exchange. 

The conversational engagement systems will be introduced in the following 

manner. 

First, the conversational engagement system will be defined. 

Second, the variations comprising a system will be defined and superimposed on 

the model of the conversational engagement patterns. The purpose will be to show the 

conversational moves among the engagement patterns and to depict what entire 

instlUctional conversations looked like on the model. Also, the number and percentage of 

instructional conversations that conformed to each variation will be presented along with 

the number of tutors that used the vruiation. 

Third, examples of instmctional conversations that represent each variant included 

in the system will be superimposed on the model and analyzed. The following topics will 



provide the structure for the discussion. The topics emanate from the second through 

sixth research questions: 

The roles of the tutors and students. 

The intellectual substance of the information exchanges. 

The use of mediation strategies. 

Two more topics will be used to structure the discussion of the interpretive theory (The 

interpretive theory is introduced in the next section): 

Cooperation and effective information exchanges. 

Cooperation and the students' higher order contributions. 
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Fourth, the other instructional conversations categorized within a variation will be 

discussed and compared to the example in terms of the previous five topics. 

Fifth, the results of the application of the analytical model and the interpretive 

theory for the entire system will be summarized in terms of the previous five topics. 

Sixth, the two systems will be compared. 

The aim was to realize the second and third objectives of the study. The second objective 

was to explain and compare how tutors and students cooperated to exchange information, 

how that cooperation seemed to affect the intellectual content of the instruction and how 

the use of mediation strategies affected the exchange of information. The third objective 

was to interpret the relationship between the demands of conversational cooperation and 

the responsibility tutors and students took with respect to the higher order thinking the 

students contributed to the instructional conversations. The interpretive theory is 

described below. 

The Interpretive Theory 

Grice's concept of conversational implicature, supported by the Cooperative 

Principle (CP) and attendant conversational maxims of quality, quallfity, relation and 
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manner (1975) are presented as the interpretive theory for this study. The purpose for 

using these notions was to explore the relationship between cooperation demands and the 

responsibility tutors and students take with respect to the higher order thinking the 

students contribute to their instructional conversations. 

To reach that objective the goals for this section were: 

1) To furnish the reasons why this interpretive analysis was appropriate for the 

present study. 

2) To explain the assumptions behind the interpretive theory. 

3) To acquaint the reader with the conditions of the CPo 

4) To introduce and illustrate the CP's attendant maxims. 

5) To acquaint the reader with the conditions that enable a participant in a 

conversation to work out an implicature. 

6) To introduce the general pattern for working out the presence of conversational 

implicature. 

7) To explain how the researcher examined the data in order to explore why the 

demands of conversational cooperation influenced the relationship between the tutor's and 

student's roles and the higher order thinking the students contributed to the content of the 

instruction. 

Conversational implicature, the Cooperative Principle and maxims were the 

outcomes of Grice's (1975) inquiry into a set of necessary conditions that apply to a 

whole class of conversational events without consideration of subject matter. He 

provided an interpretive apparatus that was capable of accounting for what is said and 

what is implied when something is expressed during a conversational exchange. 

Using Grice's (1975) theory as an interpretive framework for this study was 

appropriate for several reasons: 
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1) Grice defined a broad range of speech events that fall under the rubric of types 

of conversation. He was primarily interested in the central goals of communication which 

he assumed was the giving and receiving of information and the influencing of others and 

being influenced by others. As described earlier, instructional conversations are a subset 

of that class of events (McHoul, 1978; Mehan, 1979, 1991; Lemke, 1990). 

2) His theory presumed the content of a conversation cannot be interpreted 

properly unless the context in which the verbal exchanges took place is known and can be 

refened to for understanding the significance of the conversational exchange. In the 

present study, the context of the instructional conversations can be traced throughout the 

analysis. 

3) Grice has recognized there are social, aesthetic, and moral maxims people 

attend to during conversations but, Grice's CP and maxims focus on the main purpose of 

conversations that is, to have "a maximally effective exchange of information" (p. 47). 

The 112 instructional conversations that provide the corpus of the present study are 

particularly appropriate for analysis because they were tutorials designed to foster an 

effective exchange of information. 

Grice (1975) based his theory on the observation that certain aspects of people's 

conversational behavior are repeated so often and with such consistency it was possible to 

say that this class of speech events is ritualistic. He claimed. "It is just a well-recognized 

empirical fact that people do behave in these ways; they have learned to do so in 

childhood and have not lost the habit of doing so; and, indeed, it would involve a good 

deal of effort to make a radical departure from the habit." (p. 48) Consequently, Grice 

used his insights into the systematic nature of conversation "to be able to think of the 

standard type of conversational practice not merely as something that all or most do IN 

FACT follow but as something that it is REASONABLE for us to follow, that we 

SHOULD NOT abandon." (p. 48) 
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Grice's (1975) assumptions that standard conversational practices are reasonable, 

have a purpose, and should not be rejected for other ways of exchanging information 

provided the underpinnings for the development of the theory of conversational 

implicature which is supported by the Cooperative Principle, and its attendant maxims. 

His purpose was to explain there are certain rules of behavior that are the foundation for 

systematic conversational comportment and those codes of conduct allow for the 

maximally effective exchange of information. His codes of conduct do not outline the 

content of conversations but they provide the structure that allows communication to 

occur and the examination of content after communication takes place. Participants in 

conversations use conversational implicature, the Cooperative Principle and its maxims 

inferentially and indirectly and all three parts of Grice's theory can be inferred from what 

people say and what they choose not to say (Wardhaugh, 1985). 

Conversational implicature is connected to two general features of discourse 

which will be described next. The fIrst is the Cooperative Principle and tlle second is a 

set of maxims that support the CPo Both the Cooperative Principle and the maxims 

support conversational implicature, which will be described last. 

Grice (1975) established a set of conditions called the Cooperative Principle tllat 

successful conversations must fulfIll: 

1) Conversations must have a common aim. 

2) The contribution each participant makes to the exchange of information should 

be dependent on the content of previous conversational exchanges. 

3) There should be a tacit understanding that the conversational exchanges should 

continue in an appropriate manner until the participants agree to end it. 

4) Conversations can have a defInite or indefinite purpose and there is 

considerable latitude for the participants to decide what it might be. 
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When these conditions were met, Grice said that a particular speech event succeeded as a 

cooperative venture between the participants. 

Along with the Cooperative Principle are four categories of rules or maxims that 

participants observe intuitively during conversational exchanges. They are quantity, 

quality, relation, and manner. The maxims are paraphrased from Grice (1975) and will 

be explained with examples. 

Quantity. This supermaxim relates to how much information a pmticipant in a 

conversational exchange will provide. Under that category are the following sub maxims: 

1. Make your contribution as informative as is required for the current purposes 

of the exchange. 

2. Do not make your contribution more informative than is required. 

For example, a student asked a tutor how many cups are in a quart. If the tutor 

presumed the Cooperative Principle was in place, he would assume the student needed 

that piece of information to finish what he was doing. On the other hand, the student 

would expect the tutor to believe he needed the information and to tell him in a direct 

manner how many cups are in a quart. The student would probably think it strange if the 

tutor started to tell him how many ounces are in a cup, how many cups are in a gallon, 

how many quarts are in a gallon and how to figure out how many ounces m'e in a gallon 

using The Factor-Label Method for solving conversion problems. Therefore, the tutor 

would have simply answered the question if the tutor was following the maxim of 

quantity. 

Student: How many cups are in a quart? 

Tutor: Two. 

Quality. Under the maxim of quality falls the supermaxim --try to make your 

contribution one that is true-- and two more specific maxims: 

1. Do not say what you believe to be false. 
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2. Do not say that for which you lack adequate evidence. 

To use the flrst example again, the student wanted to find out how many cups are 

in a quart, he expected the tutor to answer the question with the correct infonnation or to 

tell him he did not know that fact. Therefore, if the tutor was cooperating and followed 

the maxim of quality and did not know how many cups are in a qUIDt, the student would 

have expected the tutor to say he didn't know. 

Student: How many cups are in a quart? 

Tutor: I don't know. 

Relation. This is a very short maxim: "Be relevant." This maxim covers how 

one relates to the matter at hand. It has to do with the natural shifts that conversation can 

legitimately take. There is the expectation that a conversational contribution will be 

appropriate to the immediate needs of the conversationalists involved at each stage of the 

talk exchange. 

For example, if a student wanted help with a homework assignment, the student 

would not expect the tutor to shift the conversation to a discussion of laboratory 

techniques. Therefore, if the tutor is cooperating and followed the maxim of relatioll the 

exchange might go in the following manner. 

Student: I need help with problem 2 in my homework assignment? 

Tutor: OK, why don't you find the problem for me so I can remind myself of 
what it is and then we'll discuss it. 

The tutor would have broken the maxim of relatioll if he had said he wished to 

discuss laboratory techniques 

Manner. This maxim is related to how things are said in a conversation. The 

supennaxim is be perspicuous. That means: 

1. Avoid obscurity of expression. 

2. Avoid ambiguity. 
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3. Be brief (avoid unnecessary prolixity). 

4. Be orderly. 

The example used to illustrate the maxim of mallller is from Transcript One and 

was collected during the present study. The passage is an edited version of how one tutor 

followed this maxim. 

Student: Uhm, let's see, wait did I do this right? (The tutor is looking at the 
student's work.) 

Tutor: No, you see the basic idea is that every solvent has a freezing point 
constant and that's the 5.12. You are given that information in problem 
statement. 

Student: Right. 

Tutor: So, the basic equation you need to use now is the one for molality. (The 
tutor writes the equation out on a piece of paper.) 

Student: Right. 

Tutor: So, you know this piece of information given in the problem statement 
and you know that piece of information, also given in the problem 
statement. Now, you can substitute the information in the fonnula and 
calculate molality. 

The goal of the instructional conversation was to give the student enough 

information so that he could solve the problem. Therefore, the tutor has done an excellent 

job of following the maxim of mallller. His explanation was brief and very orderly. He 

avoided any obscure references to unusual terms and was unambiguous about where the 

facts he was using to complete the equation were coming from. In turn, the student met 

his conversational goal and gathered enough infonnation to finish the solution path and 

answer the question. 

Grice (1975) assumed the CP and the maxims of quality, qualltity, relation, and 

manner were in effect during successful conversational exchanges. He recognized there 

are times during conversations that some things are not said but the participants in the 

infOlmation exchange understand the significance of the unspoken dialogue. Grice called 



103 

this conversational implicature. Even though it can be grasped intuitively, as a 

quasi-contractual agreement, Grice (1975) proposed a system to make explicit what has 

been implied during an exchange of information. The conditions of implicature mean that 

a hearer of a speech exchange will rely on the following data: 

1) S/he will use the conventional meaning of the words used, together with the 

identity of any references that may be involved. 

2) S/he will use the CP and its maxims. 

3) S/he will use the context, linguistic, or otherwise, of the utterance. 

4) S/he will use other items of background knowledge. 

5) S/he will use the fact that all relevant items falling under the previous headings 

are available for.QQlh participants and .b.Qfu participants know or assume this to be the 

case. 

Using the conditions just given, Grice (1975) provided a general pattem for 

working out how participants understand what is not stated explicitly in a conversational 

exchange. The following two examples illustrate the general pattem for working out 

conversational implicature and are drawn from the sample of chemistry tutorials. Among 

the conditions just stated above, both the tutor and the student participating in an 

instructional conversation knew the following: 

1) Students generally came to the Chemistry Tutoring Room because they needed 

help with the assigned homework. 

2) Because the tutors with whom the students worked were Chemistry 

Professors, the students assumed Ts had information that can help the Ss with their 

assignments. 

3) Students assumed tutors were in the tutoring room because they were willing 

to share information. 
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The fIrst case portrays what is implied but not stated explicitly when a student 

asked for help with an assigned problem from a chemistry tutor. In Gricean telms the P 

refers to the student's speech exchange and the Q refers to the thoughts of the student. 

The reader can substitute the bracketed and italicized comments for the P and Q. 

The student has said to the tutor in the speech exchange P (/ call'tfinish this 

problem). There is no reason to suppose the student is not observing the maxims, or at 

least the CPo Therefore, the student could not be making this statement unless the student 

thought that Q (The tutor has and will give this student the information slhe needs). The 

student knows (and slhe knows that the tutor knows slhe knows) that the tutor 

understands the supposition that the student thinks that Q (The tutor has and will give the 

student the information slhe Ileeds) is required. The student has done nothing to stop the 

tutor thinking that Q (The tutor has alld will give this student the information slhe needs). 

The student intends the tutor to think, or at least is willing to allow the tutor to think that 

Q (The tutor has alld will give this student the illformation slhe needs). Therefore, the 

student has implicated that Q (The tutor has alld will give this student the information slhe 

needs). 

The second example shows what is implied but not stated explicitly when tlle tutor 

offered to help a student who was having diffIculty with an assigned homework problem. 

In Gricean terms the P refers to the tutor's speech exchange and the Q refers to tlle 

thoughts of the tutor. The reader can substitute the bracketed and italicized comments for 

the P and Q. 

The tutor has said in the speech exchange P (/ will help you with this problem). 

There is no reason to suppose the tutor is not obselving the maxims, or at least the CPo 

Therefore, the tutor could not be making this statement unless the tutor thought that Q 

(the student really needs some information and the tutor probably has the information the 

student needs and is willing to give the illformation to the student). The tutor knows (and 
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T knows that the student knows T knows) that the student understands the supposition 

that the tutor thinks that Q (the student really needs some information and the tutor 

probably has the information the student needs and is willing to give the illformation to 

the student) is required. The tutor has done nothing to stop the student thinking that Q 

(the student really needs some information and the tutor probably has the information the 

student needs and is willing to give the information to the student). The tutor intends the 

student to think Q (the student really needs some information and the tutor probably has 

the information the student needs and is willing to give the information to the student). 

Therefore, the tutor has implicated that Q (the student really needs some information and 

the tutor probably has the information the student needs and is willing to give the 

information to the student). 

For this study, the notion of conversational implicature is important for 

understanding who takes responsibility for contributing the higher order thinking to the 

content of these particular conversations as the student and the tutor enter the Core Phase 

of their instructional dialogue. The Cooperative Principle and maxims will be used to 

support what has been implied during the student's and tutor's conversational exchanges. 

For this study, the background knowledge of which the tutors and students were 

aware will be discussed as the exemplars of the variations within each conversational 

engagement system are presented. It will be assumed the Ts and Ss had tacit knowledge 

of the other conditions. The Cooperative Principle and maxims will be used to support 

the effect of the conversational implicature on the content of the tutor's and student's 

speech exchanges and their responsibilities during an instructional conversation. The rest 

of the instructional conversations classified under each variation within a conversational 

engagement system will be used to support or provide a contrast to the exemplar. 

For this study, how the participants in a set of instructional conversations 

managed the academic and intellectual content in their conversational exchanges fOlmed 
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the central problem for interpretation. Grice's notion of conversational implicature, the 

Cooperative Principle and its attendant maxims quality, quantity, relation and mallner 

were used frame this interpretation. 

The interpretive analysis was accomplished in the following manner. After 

completing the discussion of the topics listed under the analytical framework, the 

researcher structured the discussion of the interpretive theory (Grice, 1975) around the 

following two topics: 

Cooperation and effective information exchanges. 

Cooperation and the students higher order contributions. 

Grice's theory (1975) established there are certain ways to behave that are the 

foundations for systematic conversational behavior and those codes of conduct allow for 

the maximally effective exchange of information. The code of conduct has been 

articulated as conversational implicature and is supported by a set of conditions called the 

Cooperative Prillciple (CP) and maxims called quality, quantity, relation, and mallner. 

The aim was to reach the concluding goal of this study. That was to argue that 

Grice can provide insights into the cooperative nature of instructional conversations. His 

insights can help to explore the relationship between the conversational cues to which 

chemistry and mathematics tutors and students responded during their instructional 

conversations and the higher order thinking the student contributed to the infonnation 

exchanges. 

Reliability of the Analytical System 

Two evaluators detennined the reliability of the analytical system during two 

sessions using the categorization procedures described below. One volunteer evaluator 

had a PhD with a major in Language, Reading and Culture and an interest in the writing 

process. The other volunteer was a doctoral student in the Department of Language 



Reading and Culture also with an interest in the writing process and a background in 

linguistics. 
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They received two hours of training using the model of conversational 

engagement patterns, the conversational engagement systems and their variations. The 

training consisted of: 

1) The introduction and discussion of the analytical model developed for the 

study (see Figure 1 in Chapter 4). The emphasis during this part of the training was on 

what the model was developed to explain. That is, the model was designed to trace the 

conversational moves among engagement patterns during many instructional 

conversations. The model was intended to identify and describe recurring patterns of 

conversational moves among the engagement patterns. Further, the model was intended 

to examine the patterns of conversational moves across all 112 tutorials and to permit the 

examination of the conditions under which those patterns occurred. Last, the model was 

intended to describe the moves among engagement patterns as well as the conversational 

engagement patterns themselves in order to show how the participants in an instructional 

conversation took responsibility for reaching their informational goals. Both evaluators 

were given their own copy of the model to annotate during the training session and to use 

while categorizing the instructional conversations. 

2) An explanation of the individual conversational engagement patterns making 

up the Opening, Core and Closing Phase of the model. Each conversational engagement 

pattern was introduced with a definition. Then one or more examples of parts of 

instructional conversations which exemplified a particular conversational engagement 

pattern were discussed. The materials the evaluators used were taken from the 

description of the model presented in Chapter 4 of this study. The evaluators annotated 

the examples and had access to the definitions and examples of each conversational 

engagement pattern. They were strongly encouraged not to depend just on the model but 



to consult the full definitions and examples to help them in categorizing the sample 

instructional conversations. 
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3) The presentation of the two conversational engagement systems and the 

variations within each system as described in Chapter 4. The definitions of the individual 

systems and the definitions of the variations included within each system were discussed. 

The evaluators could also refer to the definitions of the two conversational engagement 

systems and their variations throughout the categorization session. 

The evaluators were each given a set nine of instructional conversations to 

categorize. For a sample of a transcript used in the reliability procedures see Appendix A. 

There were two reasons for this decision. First, it was decided to limit the number of 

instructional conversations to be labeled because of their content and length. The 

researcher knew the evaluators had little background in mathematics or chemistry. Even 

though the researcher would be available to clarify the content of the information 

exchanges and provide a richer context if the evaluators requested assistance, the factors 

of both length and unfamiliar content would probably make evaluating the transcripts a 

slow process. In fact, the evaluators complained of fatigue at the end of the first 

categorization session. This session lasted a little over four hours. 

Second, the researcher decided upon nine conversations so there would not be a 

one-to-one match between conversations to be labeled and variations of insttuctional 

conversations within the conversational engagement systems. Six of the instructional 

conversations were selected because these conversations are presented and discussed in 

the results section of Chapter 4 (instructional conversation numbers: 2, 59, 67, 77, 79, 

and 101). The six are used as exemplars of the variations found within both 

conversational engagement systems. The evaluators did not have access to the discussion 

of these conversations nor did they know these conversations were used as exemplars in 

the study while they labeled them. Three additional instructional conversations were 



chosen randomly from the rest of the transcripts (lCs: 11,40, and 58) to provide 

additional rating opportunities. The sample of nine instructional conversations 

represented eight per cent of the 112 conversations. Each conversation involved many 

repetitions of the same patterns and the total categorization task of all nine instructional 

conversations involved at least 400 decisions on the part of each evaluator. 
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The volunteers who evaluated the transcripts were requested to label the core 

phase of the instructional conversations and after labeling to place each instlUctional 

conversation into one of the two conversational systems and then to further categorize it 

into one of the variations within a conversational system. That is, after evaluating a 

transcript, an evaluator might characterize an instructional conversation as being a fact and 

procedurally oriented conversation. This would place the instlUctional conversation 

within the first system (Procedurally Oriented Conversational Engagement System). The 

next task was to classify it as one of the variations within that system. After looking at 

the labeled individual information exchanges within the instructional conversation, the 

evaluators might have noted it contained unsuccessful fact and procedurally oriented 

question and answer exchanges (Core Patterns 3->2->5). As a result, the insn'uctional 

conversation would be labeled as Core Patterns 3->2->5 (the unsuccessful fact and 

procedurally oriented information exchange). 

Based on the results of the evaluators' classification of eighteen instlUctional 

conversations (nine conversations categorized by each evaluator), the reliability of the 

analytical systems was determined. 

The Results of the Reliability Procedures from the First and Independent Categorization 

Sessions 

The evaluators classified 13 of eighteen instructional conversations during the first 

training and categorizing session. Both evaluators indicated they felt they were capable of 
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categorizing the remaining five independently. Evaluator A categorized two instructional 

conversations independently and Evaluator B categorized three instructional conversations 

independently. 

The results of the first training and categorizing session indicated tlle evaluators 

had agreed with the researcher's categorizations of variations within the conversational 

engagement systems nine of thirteen times (Instructional conversations: 2, 11, 40, 

58[both Evaluators agreed with the researcher], 59, 67, 79, and 101) for a 69.2% 

agreement. They placed 11 of the thirteen conversations into the correct conversational 

system (Instructional conversations: 2[both Evaluators agreed with tlle researcher], 11, 

40, 58[both Evaluators agreed with the researcher], 59, 67, 77, 79, and 101) for a 84.6% 

agreement). 

The results of the independent categorizing session indicated the evaluators had 

agreed with the researcher's categorizations of variations with each conversational 

engagement system two of five times (Instructional conversations: 11 and 40) for a 40% 

agreement and placed all five conversations into the Sanle conversational systems as the 

researcher (Instructional conversations: 11,40,59, 77, and 79) for 100% agreement. 

Once the researcher had analyzed all of the evaluators' classified instructional 

conversations, she noted they agreed with the researcher's categorizations for variations 

within each conversational system for eleven of the 18 instructional conversations (overall 

agreement was 61.1 %). The evaluators agreed with the researcher when placing the 

instructional conversations within the conversational systems, sixteen of the 18 times 

(overall agreement was 88.9%). 

The researcher noted the categorization of the evaluators disagreed with those of 

the researcher when they had classified the instructional conversations independently or 

had not asked for content or contextual clarification when they took part in the first 

categorization session. As a result, the focus of the second categorization session was to 
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ask both evaluators to clarify their reasoning behind their classification choices in the 

seven instructional conversations (Instructional Conversations: 2,59,67, 77 (both 

Evaluators disagreed with the researcher) 79, 101) with which they did not agree with the 

researcher. 

The Results of the Second Categorization Session 

The second categorization session was conducted with each evaluator individually 

and held at their convenience. The researcher followed the same procedures with both 

volunteers. She provided them with a schematic model of the conversational engagement 

patterns. Unlike the model from the first session, this model identified the conversational 

engagement patterns with numbers but did not contain the definitions. Consequently, the 

researcher also provided both evaluators with the complete definitions and examples of 

the individual conversational engagement patterns. These aids had been available during 

the first categorization session but she had noted that while the model had been utilized 

extensively, the complete definitions with examples had not been used very much. 

Finally, the evaluators were given the instructional conversations that they had 

categorized differently from the researcher. They were asked to clarify their reasoning 

behind their classification choices. 

Both evaluators commented that they had categorized the engagement patterns 

differently from the researcher because either or both the content and context of the 

instructional conversations had become unclear as they made decisions about the 

categories. Therefore, their individual labeling decisions had been based simply on 

linguistic clues or the length of the information exchanges between the student and the 

tutor. During the second categorization session, when the evaluators discussed their 

confusions', the researcher attempted to provide more information to clear up those 

difficulties, yet stop short of giving the researcher's own categorization decisions. One 
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example of the way the researcher helped to clarify content and context for the evaluators 

was to provide replicas of the parts of the homework problems the tutor and student were 

discussing and to show the evaluators what the tutor and student were looking at and 

doing during each information exchange. Another strategy was to replicate the intonation 

patterns of both the tutor's and student's voices during a conversation. 

At other places of disagreement in the transcripts, the researcher found the 

evaluators had not consulted the complete definitions and examples of the conversational 

engagement patterns. During the second categorization session, the evaluators were 

encouraged to look at entire definitions and examples of the conversational engagement 

patterns at the places in the transcripts were they had categorized the information 

exchanges differently than the researcher. 

Once the researcher had clarified the content and context of parts of the 

instructional conversations, had encouraged the evaluators to consult the complete 

definitions and examples of the conversational engagement patterns, and had drawn one 

evaluator's attention to the possible misreading of an observer's comment, both 

evaluators were able to independently arrive at the same labels as the researcher's for the 

remaining seven instructional conversations. 

Consequently, at the end of the second session with the evaluators, there was 

complete (100%) agreement with the researcher for the categorization of the instIUctional 

conversations within the conversational engagement systems. In other words, with the 

additional information, the evaluators were able to place the instructional conversations 

within the Procedurally Oriented Conversational Engagement System or the 

Metacognitively Oriented Conversational Engagement System in the same manner as the 

researcher. 

Also the evaluators had complete agreement (IOO%)with the researcher for the 

categorization of the instructional conversations within the variations that made up each 
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system. This meant the evaluators had been able to categorize the information exchanges 

as successful question and answer information exchanges (Core Pattern 3), successful 

information exchanges with elaboration (Core Pattern 3->6), unsuccessful procedurally 

oriented information exchanges (Core Patterns 3->2->5), unsuccessful 

cognitively/metacognitively oriented infonnation exchanges (Core Patterns 1->2->5), 

successful cognitively/metacognitively oriented information exchanges (Core Patterns 1-

>4) and unsuccessful and then successful cognitively/metacognitively oriented 

information exchanges (Core Patterns 1->2->1->4). 

The researcher realized it was important to be available to the evaluators to answer 

their questions immediately after she analyzed the results of the first session and the 

session during which the evaluators categorized the instructional conversations 

independently. During the second session, the evaluators told the researcher they had 

categorized the conversational exchanges without complete contextual or content 

information. They explained this occurred because they could not consult the researcher 

at once. Also, the researcher found the evaluators had consulted the abbreviated 

definitions of the conversational engagement patterns, rather than the complete definitions 

with examples when there was some doubt about how they should categorize the 

information exchange. When both evaluators were present, the researcher could not take 

care of their needs for contextual and content infonnation and could not at the same time 

encourage them to consult the full definitions. Because the researcher solved these 

problems during the second individual sessions, that session yielded higher agreement 

than the session with both evaluators present. Therefore, the researcher will conduct 

future classification sessions with one evaluator at a time. 

Since the evaluators reached complete agreement with the researcher on 

classifying the instructional conversations into the Conversational Engagement Systems 

and within the variations that made up each system, this indicated that it is possible to 
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categorize instructional conversations according to the criteria provided on the model. 

Further, since there was total agreement for both evaluators with the researcher, she 

expected that if the evaluators categorized additional conversations they would obtain the 

same results. Therefore, the categorization system itself appears valid and reliable. 

Summary 

The aim of this chapter was to outline the plan used to realize the final objectives 

of the study which are: 1) To identify any consistent conversational engagement 

patterns, 2) to describe the relationship between the demands of conversational 

cooperation, as realized through the conversational engagement pattems, the intellectual 

content of the instruction, and the use of mediation strategies and 3) to interpret the 

relationship between cooperation demands and higher order thinking the students 

contributed the instructional conversations. 

The initial step in this process was to clarify the data collection procedures. First, 

the reasons for choosing tutorials were examined. Second, a rationale was given to 

explain the selection of the research sites, the field entry, and the choice of palticipants. 

Third, the setting for the tutoring sessions and the kind of tasks to be accomplished 

during the tutoring sessions were established. 

The next major step was to describe the development and application of the 

analytical theory. Then, the interpretive theory was introduced. Last, the reliability of the 

analytical system as detennined through categorization procedures was presented. The 

results of the application of both the analytical system and interpretive theory aloe 

fumished in Chapter 4. 
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CHAPTER 4 

RESULTS OF THE ANALYSIS AND INTERPRETATION 

In this chapter, the results of the application of the analytical and interpretive 

frameworks are presented. First, the model of the conversational engagement patterns 

found in the corpus is pictured. Second, the individual patterns within the model are 

defined and illustrated using examples drawn from the data. 

Next, the two conversational engagement systems emerging from the analysis of 

the data will be presented, explained, and compared using examples drawn from the 

corpus. The explanation and comparison will center on the roles of the tutors and 

students, the intellectual substance of the information exchanges, and the use of 

mediation strategies. The data consist of 112 instructional conversations. They are 

displayed in Table 13 in Appendix B. The table contains: the identification number for 

each instructional conversation; the time each took to complete; the classification of 

each according to system and variation within a system; the date the conversation was 

audio-recorded; and the question and answer patterns and strategies of the tutors and the 

students. 

Last, the results of the analysis were interpreted using Grice's (1975) 

Cooperative Principle (CP) and its attendant maxims. The interpretation centered on 

examining the relationship cooperation and effective information exchanges and the 

students' higher order contributions to the instructional conversations. 

A Model of the Conversational Engagement Patterns 

The purpose of this section was to depict the model of the conversational 

engagement patterns that emerged from application of the analysis (Figure 1). The first 
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research question guided its development and was; what are the conversational 

engagement patterns in the corpus of instructional conversations? The model represents 

the answer to that question. It will be described in the following manner. 

First, the opening, core and closing phases of the instructional conversations are 

specified. Then the different conversational engagement patterns found within 

individual phases are defined and examples of individual patterns are presented and 

discussed. 

-
Opening Phase Core Phase Closing Phase 

~ 
Stell. T what S wanto 

~!e ~i*: :U~a~;~°:01 
~ AJ talk about work. 

T ask> S a prob ing 
S reveals rcuoning or 

reflects on the meaning 
question. of tbe answer, solulion 

p"lh, or concept. 

~ f!!J T and S agree the 
Stell! T what S wants irutructional 
help with. S starto to conversation has ended 
work and talk.. about and the S leaves. 

problem while T lutcru 

~ ~ 
S wiJl not or cannot 

answer, or gives a T givel hints, narrows, 
garbled. incomplete or or aJUwcrs the question. 

~ incorrect answer. 

S explains ll1C problem 
up to the place where S fW need. help. S gives 

cOllsiderable T and S agree the 
i"rannalien. instructional 

conversation hu ended 

¥ ~ and start another 
S & T engage in ract S or T reviews, 

problem. 

~ 
and procedurally clarifies, elaborate", 

oriented cxch3ngc of and/or explairu 
Problem correcl infonnation. procedures, fact!, 

unfamiliar to T. S Can contain concept!. 
tm~~tiIXfl~;l~~~n~:~~f) confinnalion patterns. 

Doth share infonnation. 

Figure 1. A model of the opening, core, closing phases and conversational 
engagement patterns found within 112 instructional conversations. 

The instructional conversations that fonned the corpus consisted of three time 

frames: 1) an opening phase; 2) a core phase; and 3) a closing phase. During the 

opening phase students presented the assigned homework problems with which they 
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wanted help to the tutor. This category represented how students acquainted the tutors 

with their needs and how the tutor and student negotiated the manner in which they 

would cooperate to start work on the assignment. The opening phase ended when the 

student and the tutor agreed on the goals of the conversation and manner in which 

information would be exchanged. There was only one way to open individual ICs. 

Four conversational engagement patterns were found during this time span. 

Throughout the core phase of the instructional conversation the tutor and student 

solved problems. This category depicted th~ engagement patterns the tutor and student 

used to cooperate to meet the goals of the information exchange. Most often, this was 

the longest segment of the instruction. Conversational moves between conversational 

engagement patterns were often repeated during the core phase. Six conversational 

engagement patterns were located in the data base during this time span. 

During the closing phase of the instruction the tutor and the student ended the 

conversation. This occurred when one or both had agreed the goal(s) of the information 

exchange had been reached. The student might leave at the end of this segment or 

might ask the tutor to help with another problem. This phase was often of short 

duration. Two conversational engagement patterns were associated with closings. 

The next section presents the definitions and furnishes examples of the 

individual conversational engagement patterns found within each phase. They are 

introduced in the following order: a) opening phase; b) core phase; and c) closing 

phase. 

Opening Phase 

This section illustrates how students acquainted the tutor with the homework 

with which they were having difficulty. This was the time span during which problems 

were introduced. Each conversational engagement pattern is defined and illustrated 

with examples from the data. The comments following the introduction of each pattern 



118 

focus on the intellectual involvement of the students as they engaged the cooperation of 

the tutors. The openings are highlighted on Figure 2. 

Opening Phase 

~ 
S teUs T what S wanr. 

~~!k ~i*: :U~Da:C~°:01 
talk about work. 

fill 
S teUs T what S wanr. 
help with. S starts 10 
work and talks about 

problem while T listens. 

~ S explains the problem 
up to the place where S 

needs help. S gives 
considerable 
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~ Problem 
unfamiliar to T. S 

n~~lflxtl~~"cJ:~~a~3;.ifY 
Doth share inronnation. 
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Figure 2. The opening phase with Opening Patterns A through D highlighted on 
the model of conversational engagement patterns. 

There were four conversational engagement patterns associated with the 

openings (Figure 2). The four patterns accounted for 100 percent of the data. The 

percentage of instl1lctional conversations opening in the manner indicated is given after 

the heading. The numbers in the brackets refer to the transcript line numbers in the 

examples. The following abbreviations were used to represent the tutor (T), the student 

(S) and the observer's comments (OC). The numbers in the brackets refer to the 

transcript line numbers from individual instructional conversations in the data base. 



119 

Opening Pattern A (36.6%) 

The student told the tutor what the student wanted help with. The student might 

show some work to the tutor but the student did not talk about the work. 

Example one. Instructional Conversation 26. Field notes indicated the tutor 

was aware this particular problem was causing confusion for many of the students he 

had been helping earlier in the session. 

This instructional conversation opened when the student announced he was 

having difficulty with one of the assigned problems. In this case, problem number five 

(01). The tutor acknowledged the student's request (Oh. OK.) and started to help 

immediately (02). 

01 S: Number five is the one I had OC: The student showed the tutor the 
most trouble with. problem stated on the assignment 

sheet. 

02 T: Oh. OK. When you solve a problem like this. What you want to do is 
to take each sentence and do that sentence. Collect the infOlmation from 
that one sentence first and then start to piece, go back and start to piece 
the sentences together and come up with your final answer. Sentence 
one tells us what? 

The student did not state explicitly what specific information he needed to 

complete the problem or what the student had accomplished so far with the assignment. 

The tutor's response was first to agree to help (Oh. OK.) and then to choose the place in 

the problem to start meeting what the tutor thought the student's informational goals 

might be (field notes suggested this decision was based on the tutor's past experience 

with this problem). Therefore, the core phase of the information exchange began just 

after the tutor said, "Oh, OK." Throughout examples like this one, the evidence 

suggested there was an unstated agreement between the student and the tutor that the 

tutor would choose the place and manner in which to start helping the student. 
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Comments 

This pattern was located in 41 (36.6%) of the instructional conversations and 

four of the five tutors used this opening pattern. The only significant variation was that 

students sometimes gave the tutor a partially worked out problem to look at. This 

variation was included as part of Opening Pattern A because the students never made 

any comments about the work they handed the tutor. Throughout all the instructional 

conversations beginning in this manner, the tutor always made the decision of where 

and how to start helping the student. 

In one case classified as Opening Pattern A tutor refused to aid a student. It 

turned out the tutor found the student had not attended class and had not attempted the 

problem before coming for help. The result was the tutor would not cooperate to help 

the student with that problem. The conversation continued because they agreed to 

move on to a problem the student had attempted. Informal interviews indicated the 

chemistry tutors would not assist a student they knew had not made an attempt on an 

assignment before coming in to the tutoring room for help. 

Opening Pattern B (39.3%) 

The student told the tutor what the student wanted help with. Then the student 

proceeded to choose how and where to start the solution path while the tutor watched 

and listened to the student's approach. Examples two and three illustrate two variations 

of this opening. 

Example two. Instructional Conversation 64. This example started with the 

student showing the tutor the problem with which she was having difficulty (04, 06). 

The tutor looked at the problem statement in the student's textbook (05, 07). Next, the 

student started to work the problem from the beginning on a sheet of paper (08, 10). In 

line 09 the tutor encouraged the student to continue solving the problem when he said 

'sure' as he started to watch the student work. The tutor and student moved into the core 
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of the instructional conversation in line 10 when the tutor began to confirm the student's 

explanation about how to start the problem. 

01 T: Hi. 

02 S: Hi. 

03 T: I think I've seen you before. 

04 S: A lot of times. I'm having 
very, very large problems 
with these. 

05 T: Vh, huh. 

oc: The student showed the tutor the 
problem she was having difficulty 
with and the tutor looked it over. 

06 S: With these, I mean writing the formulas for them. 

07 T: Yeah. 

08 S: OK. I was just trying the OC: The student has a sheet of paper and 
first to start with. is preparing to stalt the first 

problem. 

09T: Sure. 

10 S: OK, we know that this tells OC: The student started to write down 
me that it has four ligands? the answer to the first question. 

11 T: Well, let's see. The tetra, OC: The tutor watched the student work 
you're right means four. and confirmed her statement. 

12 S: Vh huh. OK. 

Field notes indicated this tutor encouraged the students with which he worked to 

do the writing because he wanted to follow the student's line of reasoning rather than 

the other way round. As a result, he and other tutors who used this approach spent time 

confirming many of the steps the student had used to solve a problem. The student in 

this example had worked with this tutor on a regular basis and was familiar with the 

tutor's teaching style. 

The example illustrated how, with the tutor's cooperation, a student indicated 

what she was having difficulty with, where she would start the solution path and how 
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the interaction would be managed. The stlldent took a much more active role managing 

where the problem solving would begin and how the conversation would proceed. 

Example three. Instructional Conversation Eight. This example illustrates 

another approach students used to start a problem in the same manner. This student told 

the tutor in a very direct manner what he wanted the tutor to do to help him (01, 03). 

The tutor agreed (02, 04) and the core phase of the information exchange started when 

the student drew a diagram and started to describe the solution path. 

01 S: I am in Chemistry 103b and I was looking over the review and this 
problem and this drawing. These cells are. I think I know what's going 
on. How 'bout if I just show you what I think I'm doing 

02 T: Vh, huh, all right. 

03 S: and where I'm going wrong, OC The student started to draw a 
if that's all right. diagram to begin the solution path. 

04T: Vh huh. 

The student had not worked with this tutor previously. The tutor was willing to 

cooperate with the student's request that the student be allowed to explain what he knew 

before receiving assistance. 

The two examples illustrated how cooperation can be negotiated in advance or 

during the opening move of an instructional conversation and how tutors complied with 

student requests. The effect at the outset of the two problem solving sessions was the 

tutors followed the students' line of reasoning and at the students' pace. The students 

assumed a more active role at the start of the problem solving process. 

Comments 

This opening was found in 44 (39.3%) instructional conversations in the sample. 

It was located in four of the five tutors' instructional conversations. Field note entries 

indicated that four of the five tutors stated they preferred to work with their students in 

that manner because it gave them a better opportunity to follow the students' reasoning 



at the students' pace rather than the other way round. They also claimed using this 

technique gave them a better opportunity to assess what a student knew and they felt 

their assistance was more timely. 

Both examples illustrated different ways Opening Pattern B moves could be 
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accomplished. The first student was less direct in her approach than the second student 

probably because she was already familiar with the tutor's teaching style. The evidence 

suggested if students wanted to work in this fashion with a tutor it could be negotiated 

during the opening sequence. These examples illustrated how students managed to take 

a more active role in the opening exchanges of an instructional conversation. 

Opening Pattern C (21.4%) 

The student explained the student's approach to the problem up to the place in 

the solution path where the student needed help from the tutor. The student gave the 

tutor considerable information while explaining the solution path. 

Example four. Instructional Conversation 72. The student had already done the 

problem and knew it was correct because he had checked the answer in the back of the 

chemistry textbook. During lines 01-07 the tutor made sure he knew what problem the 

student was explaining to him. The student, following his already solved problem as a 

guide, explained the procedures he had used to solve it (08-16). The tutor confirmed 

the student's approach was correct (15). Once this was done, the student clarified what 

he really wanted the tutor to help him with (18, 20, 22). 

01 T: I can work hard ones, easy ones, the fee is adjustable. 

02 S: (laughing) This problem is already done. 

03 T: OK. 

04 S: And what I did was I assumed, 

05 T: Let me just see what the problem is so I'll know what you're talking 
about. That's what, 17:18 b). 
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06 S: Yeah, 17:18 b), yeah. 

07 T: Yeah, OK. I don't want to 
agree with you uh, you 
know, without seeing the 
problem. OK, all right, OK, 
go ahead. 

OC: The tutor looked up the problem in 
the chemistry textbook and read it 
through. 

08 S: OK, uhmm, I went through 
the problem and you have 
the Ksp equal to this. 

09 T: Uh hum. 

OC: The tutor looked at the student's 
work while the student explained 
what he did to complete the 
problem. 

10 S: So you have to assume like, that's the solubility of one and this is the 
concentration plus the solubility of the other. 

11 T: Uh hum. 

12 S: So, you get down here and you get a solubility answer, and it comes out 
to that. Which is fine and dandy. OK, and you stick that into the 
concentration system with the one. The concentration of silver would be 
that. Concentration of bro- bromide? 

13 T: Uh hum. 

14 S: Bromide would be that plus the solubility 

15 T: OK. 

16 S: answer and you get that. Now, that's just to check it. You see what I'm 
not sure about is whether or not I know there has to be a factor 
difference. I want to know uhm, how you can test whenever you are 
testing to see if that instead of doing a quadratic. That's what I want to 
know. 

17 T: Uh huh. Uh hum. 

18 S: Instead of doing the quadratic, you do it the short way. 

19 T: OK, 

20 S: I want to know how I'm sure I did it right the short way by just looking at 
these answers. 

21 T: Right. 

22 S: And I'm not positive. 
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Field notes indicated the student was familiar with the tutor's instmctional style 

because he had worked with this tutor on several previous occasions and this tutor often 

asked students to explain their approach to a problem before the tutor would start to 

assist. 

The student took a very active role during this opening pattern. He explained 

the problem and what he understood about it. The tutor cooperated and listened to and 

confirmed that the student had done the problem correctly and waited to find out what 

the student wanted. 

Comments 

This opening pattern occurred in 24 (21.4%) of the problems. The analysis 

indicated students either wanted confirmation of their solution path or they wanted to 

develop a clearer understanding of a concept or procedure. Students with those goals 

contributed as much as they could about their understanding of the procedures used to 

complete a problem during the opening moves. The tutors cooperated by listening and 

supplying comments that encouraged the students to continue with their explanations. 

As a result, students took responsibility for explaining the facts and procedures they had 

used to complete the problem. 

Opening Pattern D (2.7%) 

During the opening moves of instructional conversations like the one illustrated 

below, the student found out the tutor was not familiar with the problem. As a result, 

the student explained and clarified what he knew about the problem while the tutor 

asked clarification questions and summarized what he understood about the problem. 

Both the tutor and the student shared information during the opening exchanges. 

Example five. Instmctional Conversation 10. This transcript contained a 

discussion of an Ionic Exchange Chromatography Laboratory. Before the audio-tape 

started the student came into the tutoring room and asked the tutor if the tutor could 
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help him with this laboratory. The tutor told the student he was not familiar with the 

labs but he would try to help. 

In lines 02 and 04, the student started to explain what he had done and what he 

needed to know while the tutor looked over the student's work. In lines 05 and 07, the 

tutor asked for clarification and the student gave more information (06, 08). The tutor 

summarized his understanding of the problem using the information the student had 

given him and the information on the student's worksheet (09, 11). During the next 

series of exchanges the tutor asked for more information and the student provided it 

(13-17). But, the tutor was still confused and asked the student to clarify the problem 

further (19-23). During the next exchanges (24-26) the student provided the key piece 

of information the tutor needed to understand the problem. As soon as the tutor 

recognized the point of the lab, he summarized the information he had gathered from 

the student and the student's worksheet (27). The student agreed with the tutor's view of 

the problem and that ended the opening segment. During the core phase of the 

conversation, the tutor told the student what the information the student gave to him 

meant. 

01 T: You're having problem with it? 

02 S: Yeah, I'll show you what I'm doing here first. It's an ionic exchange 
chromatography. 

03 T: OK. oc: The tutor and student looked at the 
student's worksheet. 

04 S: And basically we did a titration. And (pause) this (pause). That's the 
data I gathered. Now, I want to find out the number of positive charges. 

05 T: Yeah, it's not clear at all. Now, you're titrating. You want to find out 
what this molarity corresponds to in positive charges? Is that what you 
want to do? 

06 S: Uh, the molarity of positive charge in a sample. 

07 T: All right. And this is after you've. So, you've titrated the sample. 
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08 S: Yeah. 

09 T: OK, and from this information you want to find out how many positive 
charges are present in that sample? 

10 S: Yeah. 

11 T: All right. And uh, so, the volume here is 16.7 milliliters and what was 
the thing you used? You used this as the titrate, .1020 moles. 

12 S: Yeah. 

13 T: OK, how many moles then of sodium hydroxide did you add when you 
added that number of moles? 

14 S: OK, well I multiplied this times that divided by a thousand to get that. 

15 T: OK, so, you have the molarity of the sodium. The number of moles of 
sodium hydroxide that you used. OK. Now, each mole of sodium 
hydroxide is how many moles of positive charges? 

16 S: Well, uh, each mole would be uh, it would be equal. 

17 T: You have one positive charge for each molecule. Therefore, you would 
have one mole of positive charges. So, you've calculated the moles of 
positive charges haven't you? 

18 S: Yeah. 

19 T: If that's what they're asking for. I mean it's not clear to me. 

20 S: Well, I want the concentration of the positive charges. 

21 T: You see I don't see where the chromatography is involved here? 

22 S: Oh, OK. 

23 T: Because you have only here told me that you have titrated a solution. 

24 S: Oh. OK. I ahh, uhm, collected the positive charges to the 
chromatography. Because before it was ions, cations. 

25 T: Well those are positive charges. 

26 S: Yeah. And in the ionic. I put them through a column to exchange 
hydrogen ions with the 

27 T: Oh. OK. All right. What you're saying is the number of hydrogen ions 
that you've found are present here corresponds to the original number of 
positive charges that you had before the ion exchange. Because there is 
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a one to one correspondence there between the charges you had to begin 
with and the charges you had at the end. If that 

28 S: Yeah. 

Comments 

The pattern found in category D wasn't located very often. In fact, it comprised 

only 3 (2.7%) of all conversational openings and only one tutor was involved. But, it 

had one characteristic that differentiated it from other openings and provided insight 

into how tutors and students cooperated to insure that helpful information would be 

exchanged and the goals of the core of the instructional conversation could be met. 

Because the tutor was not familiar with the laboratory, the students had to 

explain what they knew about it in order to get any help at all. The students cooperated 

and gave as many details as possible when the tutor probed for information. Those 

conversational engagement patterns resulted in the tutor and the students sharing 

information. As a result, the students provided information that was not just a recitation 

of procedures but also revealed their understanding of the problem. On the other hand, 

the tutor asked the students for clarification and also summarized his understanding of 

the problem throughout the opening exchanges. 

During the three openings that were managed in this manner, the students 

gradually became more and more articulate about what they had done as the tutor 

probed the students for information about the problem. Tutors never probed the 

students for information during the other opening patterns. The result was the tutor and 

the students were both actively involved in contributing to the information exchange 

during openings in which the tutor was not familiar with the problem. Because of the 

contributions of both participants the chance for the student's information goals to be 

reached were increased. 
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Summary 

These four opening patterns represented the different ways students and tutors 

cooperated to start their information exchange. They were organized to reflect the 

increasing intellectual involvement from the students as they engaged the tutor's 

cooperation. During Opening Pattern A, (36.6%) students took a passive role and did 

not contribute any information about their understanding of the solution path to the 

problem with which they were having difficulty. The tutors never probed the students' 

understanding of the problem, instead they chose where and how to start helping the 

student. 

Opening Pattern B was documented in 39.3% of the instructional conversations 

and showed how some students took control of the instructional conversation and were 

able to choose where and how the tutor would help. During these openings the tutors 

listened to the students. 

Opening Pattern C was found in 21.4% of the instructional conversations and 

showed the students explaining how they had approached the problem solution. 

Students who did this had well-organized explanations. Some came to confirm their 

answers but others came because they needed to clarify a point. The result was these 

students were actively involved giving information to the tutor until they clarified 

where they needed help. 

Opening Pattern D was located in 2.7% of the instructional conversations. 

While rare, they proved interesting because of the exu'emely active participation of both 

the tutor and the students during the opening phase. The students needed some 

information and the tutor did not have it. Therefore, there was much more probing and 

summarizing from the tutor and more clarifying and explaining from all of the students. 

The sharing of information eventually produced enough information so that the tutor 

could help the students finish their problems successfully. 
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Problems were introduced during the opening phase of instruction and the same 

problems were solved during the core phase. The next section is designed to define and 

illustrate the conversational engagement patterns found during the core phase of the 

instructional conversations. 

Core Phase 

During the core phase of the instructional conversations, the tutor and the 

student met the goals of the information exchange. Problems were solved during this 

segment and it was often the longest phase of the instruction. The patterns are referred 

to as the conversational core patterns because they represent how the tutor and the 

student interacted with one another during the central and most important part of the 

infOImation exchange. Six conversational engagement patterns were found (Figure 3). 
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Core Phase 

Task.. S a probing 
question. 

1.1 
S will nol or cannol 

atuwer, or gives a 
garbled, incomplete or 

incorrect nnsw(r. 

~ 
S & T eng.ge in (act 

and procedurally 
oriented exchange of 
correct infomution. 

Can conlain 
confirmation patterns. 

~ 
S reveals reuoning or 

reflect! on the meaning 
of the answer, solution 

path, or concept. 

T gives hints, narrows, 
or answers the question. 

~ 
S or T reviews, 

clarifies. elaborates. 
aoeVor explains 

procedures, (act,. 
conccpu. 

Figure 3. The core phase with Core Patterns one through six highlighted on the 
model of conversational engagement patterns. 



Each pattern is depicted by one or more examples drawn from the data. The 

patterns will be introduced and illustrated in this segment but extended commentary 
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will be delayed until the conversational engagement systems are presented. The 

discussion is delayed because the core engagement patterns are better understood as palt 

of a contextually bound conversational system rather than as isolated patterns. 

Core Pattern 1 

The tutor asked a probing question. A probing question required a response 

from the student that would reveal what the student thought about and/or understood 

about the meaning of an answer, a solution path, a concept, or the thought process in 

which the student had just been engaged. Questions like these often required the 

student to interpret data, comprehend problem situations, or see relationships. 

Example six. Instructional Conversation 101. Just before this conversational 

exchange the student had been solving the following problem: Fifty microcomputers 

are to be distributed equally to the eight elementary schools in the district. How many 

microcomputers should each school get? S had followed the correct procedures and had 

found the correct numerical answer (09). Tasked S to look back at the problem 

statement and interpret her answer in relation to the question asked (10). The student 

looked back and realized, while her answer was correct, it didn't make sense. Then she 

explained (11). 

09 S: And uh, so eight into fifty is ..... 

OC: There is a 25 second pause while the student worked out the correct 
answer. S showed her answer to T. T asked the next question. 

10 T Now, look back at the problem and tell me what your answer means. 

11 SOh! That doesn't make any sense because you can't split a 
microcomputer into a fourth. 

These exchanges were characterized by the kind of the question the tutor 

attempted to ask. If a tutor formulated a question to probe a student's thoughts about a 
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problem, a concept and/or an answer, the probe was categorized as Core Pattern 1. The 

evidence suggested probing questions encouraged the students to think about the 

meaning of an answer is relation to the problem statement, or the meaning of a concept. 

Core Pattern 2 

The student will not answer, is unable to answer, or gives a garbled or 

incomplete answer to a question the tutor asked. The tutor had sometimes asked a 

probing question (example 7) or a question that called for a fact or procedure (example 

eight). 

Example seven, Instructional Conversation 67. The tutor had just started to 

work with this student on the second part of a difficult conceptual problem. T started 

the core of this part the instructional conversation when he asked the student to tell him 

what she thought a possible answer to the question they were discussing might be (47). 

This probing question brought a very hesitant, garbled, and partially incorrect response 

from the student (48). Then she asked for confirmation (50). The tutor confirmed the 

student had the right idea about the question he asked. Then tutor answered the 

question (51, 53). He tried asking another probing question (55). This time the student 

would not attempt an answer (56) but offered an explanation for her refusal to answer 

(58). The tutor answered the question (59,61). 

047 T: OK, b) the atomic absorption spectra results from transitions of 
electrons from lower to higher energy levels. Absorption 
spectra, OK. (pause) Any thoughts on that? 

048 S: [incomprehensible phrase] Isn't uhm, the absorption spectrum 
uhm, when they like, particles of electrons are sent, uhm are 
based on these slits. But, anyway like they made like uhmm, 
some dark and light. 

049 T: Yeah? OK, right. 

050 S: Am I thinking of the wrong thing? 



051 T: No, no you've got the right idea. I mean that's what ... In other 
words, in the absorption spectrum there are certain frequencies 
that are absorbed and those are the dark lines. 

052 S: Yeah, OK. 

053 T: In other words the spectrum you see is what passes through the 
sample and comes out the other side. 

054 S: uhmm. 

055 T: So, the spectra result. OK, so we're talking about absorption. 
Now, how did Bohr explain absorption? Is that, is that the same 
as what Bohr, Bohr's idea was and is that different from what 
quantum theory says, today? Any ideas on that? 

056 S: No, on that last one I went oh no, I can't. 

057 T: Yeah. 

058 S: You know, my room mate she's already had this and she said, I 
don't know, go to the tutor room. (laughs) I'm like, oh ... 

059 T: Well, yeah that's fine uhm. (pause) OK, well, I mean you said 
before that the Bohr picture had you know bun ... electrons and 
there were a bunch of rings, 

060 S: uh, huhmm. 

061 T: you know, that the electron could move on these various tracks. 
OK, and if an atom absorbs some energy the electron jumps to a 
higher track. To a higher circular track. 

While the student's first answer was garbled, hesitant, and incOlTect, S 

contributed enough information to indicate she was cooperating. In turn, the tutor 
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answered the question posed in line 47 and started to meet the goals of the information 

exchange. Later, the tutor decided to ask another probing question (55) the student 

refused to answer (56,58). The tutor answered the question (59, 61). 

Example eight. Instructional Conversation 37. This conversation has been in 

progress for a few minutes. The tutor and the student has been discussing how a battery 

worked. The tutor wanted to know to where the copper ion was going to migrate during 
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the reaction (082). The student does not answer (083). In line 084 the tutor answered 

his own question and the student agreed with him (085). 

082T: Uhm, copper's going to go where? 

083 S: (no response) 

084 T: The copper ion is 
going to go bang right 
there. 

085 S: Right. 

OC: T is pointing to the cathode on the 
diagram. 

Both examples illustrate what students did when confronted with a question they 

could not answer or were not sure of the answer. The evidence suggested students 

wanted to cooperate and gave whatever details they could think of to keep exchanging 

information with the tutor. At other times, they did not answer, in which case, the tutor 

provided the information and the conversation continued. 

Core Pattern 3 

The tutor and the student engaged in successful question-answer exchanges. 

Most of these information exchanges were about the facts and/or procedures the student 

needed to solve the problem correctly. Because this pattern focused on successful 

exchanges of COlTect information, confirmation patterns used by tutors and students 

were also included. 

Example nine. Instructional Conversation 40. This example illustrates a typical 

exchange in which the tutor asked the student a question that called for well-known fact 

(08). The student answered correctly (09) and the conversation continued to move 

smoothly to a conclusion. 

08 T: What's Avogadro's number of electrons called by the way? 

09 S: A mole of electrons. 
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Example ten. Instructional Conversation 63. The tutor had been watching the 

student write out the answer to a homework question. The student asked for some 

information (651) and the tutor responded immediately with the answer (652). 

651 S: But then, why do we have 
that over there? That 
means? .... That means? 

OC: The student pointed to the upper 
right hand comer of the ligand 
where the charge is indicated. 

652 T: That just means it's got a negative charge on it. 

The questions the tutors and students asked each other were, most often, about 

the facts and procedures the students needed to use to finish the problem. The questions 

were always answered correctly. Consequently, the question and answer exchanges 

could also be characterized as lending a certain smoothness to the progress of the 

information exchanges. In other words, the answers were short, to the point, and 

followed quickly after the questions, and the instructional conversations continued to 

move towards a conclusion in an orderly manner. 

Example eleven. Instructional Conversation number 25. This example 

illustrates one kind of confirmation pattern. The student showed the tutor his work on a 

solution path. The student explained what he did to solve the problem (01). The tutor 

moved into the core phase of the instructional conversation when T made sure he knew 

where the numbers the student used were coming from (02). Next, the tutor looked 

over the student's worksheet and confirmed that the student had set-up the problem 

correctly (04). 

01 S: All right, and number four it was just, standard voltage just this the emf, 
and so the E delta G just rearrange the equation, just plug in the numbers 
and you got that. 

02 T: Right, this is the one that 
refers back to number one, 
is it not? 

03 S: Yeah. 

OC: The student showed the tutor his 
work and the tutor looked at it. T 
made sure he knew what problem S 
was talking about. 
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04 T: OK, so, right. You know your equation. You've written it down. 
You've rearranged it. And you have rearranged it properly. Which is 
good. And, uh, now you're going to play plug-in. Which you have done. 

The student ended the conversation after line 04 when he showed the tutor the 

next problem with which he wanted help. 

Example twelve. Instructional Conversation 40. This example illustrates a 

situation in which a student asked the tutor a question calling for the tutor to confirm 

the student's information was correct. This occurred frequently. 

The tutor had been using copper as an example to illustrate how to approach the 

problem with which the student had been having difficulty. Now, the student asked the 

tutor to confirm what was being asked for in the assigned homework problem (124). 

The tutor confirmed the student was right in her assumption (126). 

124 S: Ahh, OK. So the anode is made of lithium metal, right? Is that 

correct? 

125 T: Yeah. 

Example thirteen. Instructional Conversation 57. This example illustrates a 

student explaining a set of procedures to a tutor while he looked on and confirmed the 

explanation was correct. First, S told T what formula she would use to start to solve the 

next part of the problem and asked T for confinnation (13). Next, S went on to say how 

she would manipulate the formula to be able to answer the question and asked again for 

confirmation (15). Last, S explained the next step in the problem (17). The tutor 

confirmed that each step she had chosen was correct (14, 16, 18). 

13 S: OK, now. So, molarity is moles per liter, right? 

14 T: Vh hum. 

15 S: Now, to find the moles equals molarity times liters right? 

16 T: Vh huh. 
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17 S: OK, HCI, OK. Now, you know that moles. I mean that molarity of HCI 
is the same as NaOH and you're given NaOH. Right? So, I could just 
use this data. 

18 T: That's what you want to do, use your data. Right. 

Core Pattern 3 was a large category that included successful answers to 

questions and confirmation patterns. 

Core Pattern 4 

The student revealed the student's reasoning, reflected on the meaning of the 

solution path or concept, or saw a relationship. This response pattern always gave an 

indication of the student's understanding of the problem under discussion. 

Example fourteen. Instructional Conversation 84. The tutor had been helping 

the student learn how to read mathematical definitions. Previously, they had worked 

through two other definitions; similar to the one illustrated below. This had proved to 

be a slow, step by step process, with the tutor providing much organizing support. 

Now, they had just come to another one and Tasked S to explain it to her (49). First, S 

reads the definition (50) and then looked over at her recent problem solving efforts and 

used her answer to explain the definition (52). 

49 T: Explain the rest of this to me. 

50 S: OK. (S read from the instructional materials.) It is now easy to compare 
the two fractional quantities. For the fractional quantities A times D 
divided by B times D and C times B divided by D times B are less than, 
equal to, or greater than each other according as the whole numbers A 
times D and C times B are less than, equal to, or greater than each other. 

51 T: One line at a time! 

OC: The student looked over at the last problem she had completed and 
started to explain. 

52 S: What he's saying is it's easier now to compare because these are the same 
now (pointing to the denominators of the fractions) and you can compare 
that this is bigger than that (pointing to the numerators of the fractions). 
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This conversational engagement pattern showed students revealing something 

about their understanding of a concept or procedure or the meaning of an answer in 

relation to the problem statement. This pattern most often occurred after the tutor had 

asked a probing question. 

Core Pattern 5 

This pattern always followed a student's unsuccessful answer. In these 

situations the student could not answer, would not answer or gave a garbled, 

incomplete, partially incorrect, or incorrect answer to a tutor's question. This pattern 

centered on the way the tutors responded to the student's incomplete, garbled, partially 

incorrect, or incorrect answer. 

Often the tutor gave hints, narrowed or answered the question for the student. 

Sometimes the tutor's answer became an explanation. This category was created to 

record how tutors responded to a student's partially incorrect, incorrect, garbled, 

hesitant, or incomplete answer, or refusal to respond. 

Example fifteen. Instructional Conversation 40. The tutor asked a question that 

called for a fact (10). The student did not know the answer (11). The tutor gave a hint 

(12) and the student was able to answer (13). 

10 T: And what is a mole of electrons called? 

11 S: Uhm. 

12 T: after old Michael. 

13 S: A Faraday. 

Example sixteen. Instructional Conversation Nine. This example shows how a 

tutor narrowed a question in order to encourage the student to give a correct response. 

The evidence indicated this allowed the information exchange to continue in an orderly 

manner. 
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The tutor asked the student for an example of a solution in which the electrodes 

of the Galvanic Cell might be immersed (865). The student wasn't sure what an 

example solution might be but gave a correct piece of information without answering 

the question (866). The tutor continued the original line of questioning and asked for a 

real example (867). The student can't answer (868). As a result, the tutor narrowed the 

question by supplying the substance the electrodes might be made from (869,871). 

With that information, the student gave the COlTect answer (870, 872) and the 

conversation continued. 

865 T: Well, you haven't told me what's in those solutions though. Uh, if you 
just put an anode and cathode in water nothing's going to happen. 
(Both are laughing.) 

866 S: Uhm, this is going to have to be a more positively charged thing 
because of the electrons. 

867 T: Just give me an example. 

868 S: I'm not exactly sure. 

869 T: What would one of these be? 
Let's just take, uh, without 
calling it an anode or cathode, 
let's just take a metal, let's say 
you- copper. 

OC: The tutor is pointing to a 
diagram of the Galvanic Cell. 

870 S: OK, so it, we would have copper and probably copper sulfate. 

871 T: That's right. And over here let's say you call that zinc. 

872 S: Then we would have zinc sulfate here. 

873 T: That's right zinc. 

If the student did not answer questions correctly, tutors often gave a hint or 

narrowed the question. This usually helped the student arrive at the right response and 

the instructional conversation continued in an orderly manner. 
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Core Pattern 6 

The tutor reviewed, clarified, elaborated, and/or explained the procedures, facts, 

and/or concepts the student needed to complete the solution path to the problem. 

Sometimes, the student would summarize, restate, or explain procedures. 

A clarification or explanation were statements made by the tutor or student with 

the intent to make an idea or procedure easier to understand. An elaboration by either a 

student or tutor was a statement(s) that expressed an idea or procedure in greater detail, 

at greater length, and provided fmther information for one of the participants in the 

information exchange. 

Example seventeen. Instructional Conversation Eight. The tutor asked the 

student a question (24) but the student gave an incomplete answer (25). The tutor 

elaborated (26). Then the student added some more information (27). Now, the tutor 

explained why copper plated on zinc (28). 

24 T: Do you know what happens it you take a piece of zinc and put it in a 
copper ion solution? 

25 S: Something is going to get plated. 

26 T: Gets plated. Copper will plate on zinc. But zinc won't plate on copper. 
So, ... 

27 S: Oh yeah, everything plates on zinc. Or just about, silver and gold. 

28 T: Well, most things, right. Zinc is more easily oxidized than copper. So, it 
means it gives up electrons more easily. So zinc's going to be negative. 
Copper is going to be positive. The electrons are going to flow that way. 

Example eighteen. Instructional Conversation 57. This example is an 

illustration of a student explaining a set of procedures to a tutor while T looked on and 

confirmed the explanation. Before the dialogue begins, the tutor had just explained the 

purpose of the problem. After his explanation, S started to explain the next formula she 

would use to start to solve the next PaIt of the problem and asked T for confirmation 
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(13). Then S went on to say how she would manipulate the formula to be able to 

answer the question and asked for confirmation (15). S explained the next step in the 

problem (17) and how she will use her data (19). The tutor confirmed that each step she 

had chosen was correct (14, 16, 18). 

13 S: OK, now. So, molarity is moles per liter, right? 

14 T: Vh hum. 

15 S: Now, to find the moles equals molarity times liters right? 

16 T: Vh huh. 

17 S: OK, HCI, OK. Now, you know that moles. I mean that molarity of HCI 
is the same as NaOH and you're given NaOH. Right? So, I could just 
use this data. 

18 T: That's what you want to do, use your data. Right. 

19 S: Concentration of, OK, so it's. I use the average which is .857 times the 
amount it took HCl. Which is 10 millimeters. That's all you have to do? 

These examples illustrated the ways in which information was exchanged 

throughout the instructional conversations. Once the tutor and student had reached the 

goals of the information exchange during the core phase of the instructional 

conversation, it was ended. The next section was designed to define and illustrate the 

engagement patterns found during the closing phase of the instructional conversations. 

Closing Phase 

During the closing phase of the instruction the tutor and the student ended the 

conversation. This occurred when one or both had agreed the goal(s) of the infOlmation 

exchange had been reached. The student might leave at the end of this segment or 

might suggest another problem on which to work. This phase was often of short 

duration. Two conversational engagement patterns were associated with closings 

(Figure 4). 
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The patterns will be introduced and illustrated in this segment but extended 

commentary will be delayed until the conversational engagement systems are presented. 

The discussion is delayed because the closing engagement patterns are better 

understood as part of a contextually bound conversational system rather than as isolated 

patterns. Figure 4 highlights the two conversational engagement patterns found during 

the closing phase of the 112 instructional conversations. 
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Closing Phase 

1!J 
T and S agree the 

irutruction.al 
conversa1ion has ended 

and the S leaves. 

:!!l 
T and S agree the 

irl3tructional 
conversation has ended 

and slart another 
problem. 

Figure 4. The closing phase Closing Patterns a and b highlighted on the model of 
conversational engagement patterns. 

Closing Pattern a 

The tutor and the student agree the information goals have been achieved and 

the conversational exchange is ended and the student leaves. 
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Example nineteen. Instructional Conversation 10. This instructional 

conversation is just coming to an end. The student asked the tutor to confIrm if he was 

right about the last step needed to fInish the problem (34). The tutor agreed and asked 

him how much sample he had in liters (35). Liters were the unit of measurement the 

student needed to use to finish the problem correctly. The student answered the 

question incorrectly (36). The tutor gave the student the correct information and told 

him he had the right amount of sample (37). The student closed the conversation when 

he told the tutor he knew was on the right track and said thank-you and left (38). 

34 S: OK, and to find the concentration of those positive charges do I just 
divide by the amount of sample I used? 

35 T: OK, ah, yeah. How much sample did you use, in liters? 

36 S: OK. I used 10 milliliters. 

37 T: All right, so it is .01 liters. Yeah, that's it. 

38 S: Uhm, OK, great. Then I'm doin' this right. Thank-you. 

Lines 34-37 represent the end of the core phase of the instructional conversation. 

The student started and ended the closing phase of the instructional conversation in line 

38 when he responded to the tutor's confIrmation that the step he suggested in line 34 

was correct. Now the student had the information he needed to finish the problem 

correctly. The student said thank-you and left. 

Closing Pattern b 

The tutor and the student agree the information goals have been reached and the 

conversational exchange is ended and move on to another problem. 

Example twenty. Instructional Conversation 57. The tutor summarized the 

answer to the question with which the student wanted help (37,39,41). The student 

acknowledged she understood what the tutor was saying and also said she would not 

have been able to get the answer on her own (40, 42). The tutor told the student that 



was his responsibility (43) and the student closed the information exchange on that 

problem when she suggested they move on to the next two questions (44). 
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37 T: Bohr. We know today that Bohr's picture doesn't work that well and one 
of the problems is that it insists that, you know, you've got this track, 

38 S: Vh, huh. 

39 T: that the electron moves around on so, in other words what he's looking 
for is what you inferred, 

40 S: OK, well, I didn't.. 

41 T: by thinking about that. 

42 S: OK well, I wouldn't have got that on my own. (laughs) 

43 T: Well, well that's why I'm here right? OK. 

44 S: OK, and there was, I think there was two more. 

There were never any prolonged closing phases. They were managed quickly 

and at a point in the conversation where the student had the infonnation needed to 

complete the problem or had the solution path confinned. 

The next section defines and illustrates the conversational engagement systems 

and their variations found within the 112 instructional conversations. 

The Conversational Engagement Systems 

The purpose of this section is to depict the two conversational engagement 

systems found in the corpus. A system was defined by a set of conversational 

engagement patterns occurring during the core phase of the information exchange and 

having similar intellectual content. The set of conversational engagement patterns 

could have several variations but they all had the same intellectual characteristics. 

A variation that was classified as representative of a system was defined as the 

elimination or addition of different moves among conversational engagement patterns 
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but this elimination or addition did not change the intellectual substance or the roles of 

the tutor or student during the core phase of the information exchange. 

The conversational engagement systems will be introduced in the following 

manner. First, the system will be defined. Second, each variation that made up the 

larger system will also be defined and modeled. The purpose is to show the 

conversational moves among the engagement patterns and to depict what entire 

instructional conversations looked like. Also, the number and percentage of 

instructional conversations that conformed to each variation will be presented. Third, 

an example of each variation that made up the system will be illustrated on the model. 

Fourth, the example will be analyzed under three topics that emanate from the second 

through fourth research questions. After the example is discussed in relation to each 

topic, the rest of the ICs categorized under that variation will be compared and/or 

contrasted to the example. The discussion of the application of the model will be 

structured in the following manner: 

The roles of the tutor and the student. 

The intellectual substance of the information exchanges. 

The use of mediating strategies. 

Fifth, two more topics that emanate from the fifth and sixth research questions 

will structure the application of the interpretive theory. As previously discussed (pp. 

96-106), Grice's theory (1975) established there are certain ways to behave that are the 

foundations for systematic conversational behavior and those codes of conduct allow 

for the maximally effective exchange of information. For this study, the codes of 

conduct are examined in relationship to the responsibilities the chemistry tutors and 

students take as they participated in ICs. Specifically, the Cooperative Principle (CP) 

(p. 99) and maxims (pp. 100-102) will be used to support conversational implicature 



(pp. 103). The discussion of the interpretive frame will be structured in the same 

manner, as the analytical model, using the following topics. 

Cooperation and effective information exchanges. 

Cooperation and the students' higher order contributions. 

146 

Sixth, the results of the application of the analytical model and the interpretive 

theory for the entire system will be summarized in terms of the five topics. 

Last, the systems will be compared. 

The Procedurally Oriented Conversational Engagement System 

There were four variations that made up the first conversational engagement 

system. The intellectual substance of the instructional conversations categorized under 

the first conversational engagement system was at a fact and/or procedural level during 

the core phase. That is, the information exchanges between the tutor and the student 

consisted primarily of the procedures and facts the student needed to use to finish an 

assigned problem. If these instructional conversations included a discussion of 

concepts or meaning, the tutor constructed the explanation and related it to the problem. 

Eighty (71.4%) of the 112 instructional conversations fit this definition and all tutors 

used these conversational moves to varying degrees. The patterns that made up core 

phase of the procedurally oriented conversational engagement system are introduced 

below. The letters and numbers identifying the variations within the system refer to the 

conversational engagement patterns previously introduced. 

The Successful Fact and Procedurally Oriented Question and Answer and Information 

Exchanges with Confirmation Patterns: Core Pattern 3 

Instructional Conversations (ICs) (ICs: 18,35,65, 77,86 and 91) belonging to 

this category consisted entirely of Core Pattern 3. When the tutors and the students 

solved the assigned problems their dialogue was composed of fact and procedurally 
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oriented information exchanges with confirmation patterns. Consequently, the focus of 

the analysis and interpretation of these instructional conversations is on Core Pattern 3 

(the successful fact and procedurally oriented question and answer and information 

exchange with confirmation patterns). 

Overall the students asked eight fact and/or procedurally oriented questions and 

the tutors asked 12 questions of the same kind during the IC's categorized within this 

variation. The number of questions asked by either the students or the tutors were not 

equally distributed among the ICs. For example, during Instructional Conversation 35 

the tutor asked 10 fact and procedurally oriented questions in 2' 54". The student with 

whom the tutor was working answered all of them successfully. This was an unusual 

questioning pattern because of the quantity of questions asked during the tutorial. As a 

result, one aspect of IC 35 was not representative of the five other conversations 

included within this category. In contrast, the other ICs had two teacher initiated 

questions and six student initiated questions during 14' 44" of tutoring. Whoever 

replied to a question throughout all of these conversations always answered cOlTectly. 

While there was a wide range in the amount of questions asked during these tutorials, 

the number of fact and/or procedurally oriented questions asked throughout an 

instructional conversation did not change the results of the analysis. 

After analyzing this group of ICs, it was also found that these infOlmation 

exchanges included many confirmation sequences. In other words, one participant in 

the dialogue would confirm procedures and/or facts while the other was explaining 

them. Also, during the interactions fitting this description, previous infOlmation might 

be restated by one of the participants but neither elaborated. All tutors had instructional 

conversations with their students consisting entirely of this pattern and it occulTed six 

(5.6%) times. The average length of these conversations was 2' 56" with the shortest 



five seconds and the longest 7' 09". A model of all the conversations with moves 

suitable for categorization within this variation is illustrated below in Figure 5. 

Opening Phase Core Phase Closing Phase 

~ 
S tells T what S wants 

~~!k ;;,i~l: b~t~~~o:ot f!J ~ talk about work. 

Tusks S a probing 
S reveals reasoning or 

reflects on the meaning 
qucstion. of the amwer, solution 

path, or concept. 

I-!U ~ T and S agree the 
Stell. T what S want. instructional 
help witlt. S start. to conversation has ended 
work Bnd talks about I- and the S leaves. 

problem while T listens 

~ ~ S will not or cannot 
answer, or gives a T gives hin15, narrows, 

garbled, incomplete or or aruwers the question. 

~ incorrect aruwer. 

S explains tbe problem 
up to the place where S 

~. neew help. S gives 
coruiderable ,-'- T and S agree the 
information. irutruclional 

conversation has ended 

W !- ~ and start another 
S & T engage in ract S or T reviews, 

problem. 
and procedurally clarifies, elaborates, 

I.lli oriented exchange of and/or explairu 
Problem correct information. procedures, faels, 

unfamiliar to T. S Can contain concepts. 
m~~tilxtl~~;~~a~I::!f) confirmation patterru. 

Doth share information. 

Figure 5. A model of the six ICs conforming to the successful fact and 
procedurally oriented question and answer and information exchanges 
with confirmation patterns (Core Pattern 3). 

Instructional Conversation 77. This instructional conversation was chosen to 

represent the conversations that conformed to Core Pattern 3 (the successful fact and 

procedurally oriented question and answer and information exchanges with 

confirmation patterns) because it shared the salient characteristics with the other 
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tutorials included within this category. This dialogue took three minutes and 50 

seconds to complete and illustrates a fact and procedurally oriented infOlmation 

exchange with confirmation patterns. The following letters and numbers summarize the 
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moves among the conversational engagement patterns described below and illustrated 

in Figure 6. Opening Pattern C -> Core Pattern 3 -> Closing Pattern a. 

Opening Phase Core Phase Closing Phase 

~ 
S tells T what S wants 

w~!k ~i*: bt;1ta~ose~o:at ,!J r1l talk about work. 

T ... ks S a probing 
S reveals reasoning or 

reflects on the meaning 
question. of the answer, solution 

path, or concept. 

~ ~ T and S agree the 
S tells T what S wants irulructional 
help with. S starts to conversation has ended 
work and talb about 

problem while T Iisteru 
and the S leaves. 

~ ~ S will not or cannot 
aruwer, or gives a T gives hints, narrows, 

garbled, incomplete or or aruwers the question. 

~ incorrect answer. 

S explairu tlle problem 
up to the place where S 

~-needs help. S gives 
considerable T and S agree the 
information. , irutructional 

conversation h35 cnded 

~ & T engage in fact 
~ and start another 

S or T reviews, 
problem. 

and procedurally clarifies, elaborates, m oriented exchange of - amVor cxpJairu 
Problem corrcct infonnation. procedures, facts, 

unfamiliar 10 T. S Can contain concept.!. 
m~5~tittl~~&~~a~:;~f) confinnation patterru. 

Doth 5harc infonnation. 

Figure 6. A model of IC 77. This IC represents the successful fact and 
procedurally oriented question and answer and infonnation exchange 
with confirmation patterns (Core Pattern 3). 

The right hand column contains the identification of and commentary upon the 

conversational engagement patterns. The left hand column contains the instructional 

conversation. S = Student, T = Tutor, OC = Observer's Comment. 

01 S: So, now, this problem in the book. 
I did not understand how I got this 
problem wrong. So, uhmmm, I 
don't even remember how I did it in 
the first place. The problem is 
17.5. 

oc: S knew his answer was wrong 
because it did not match the answer in the 
back of the book. S found problem 17.5 
in his textbook and read it to T. 
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Problem 17.5: From the solubility data given, calculate the solubility products for the 

following compounds: (c) Ag3P04, 6.7 x 1O-3g/L. 

02 T: OK. This is the Ag3P04. OK. 

03 S: Yeah. 

T looked in the textbook to confirm what 
they were talking about. 

OC: field notes indicated both T and S looked at S's work as S described the 

procedures he used to complete the problem. The student's voice was very low during 

the opening phase and some of what he said was inaudible. T's comments confirmed 

the student's explanation was correct. The tutor's behavior was consistent with similar 

openings recorded during other tutoring sessions. Therefore, this opening was 

classified as Opening Pattern C. Line 04 started the core phase of the instructional 

conversation when T suggested why the student's answer might be incorrect. 

04T: 

05 S: 

06T: 

07 S: 

08 T: 

09 S: 

lOT: 

You might want to check your 
work on that. Since you got the 
wrong answer you will want to go 
back and check the numbers you 
used. 

Right. 

Uhm. Try recalculating the 
molecular weight of Ag3P04. 

Oh, I think I know what I did 
wrong I just took the Ag. 

Yeah, the number you have there 
looks a little bit low. 

Right. 

Silver is over a hundred itself. 

Core Pattern 3: The only number not 
given in the problem was the molecular 
weight of Ag3P04. Field notes indicated 
T told the observer this was a very 
common error in problems of this type. 

Core Pattern 3: S started to look over his 
work as he acknowledged T's suggestion. 

Core Pattern 3: While S looked over his 
calculations, T restated his instructions. 

Core Pattern 3: S noted he only 
calculated the weight of one silver atom. 

Core Pattern 3: T looked at the total 
weight of the molecule and confinned the 
student's suggestion was correct. 

Core Pattern 3: S agreed. 

Core Pattern 3: This exchange confinned 
the student was calculating the new 
number cOlTectly and kept the 
conversation moving forward while S 
worked. 



11 S: Let's see. 

12 T: I think, yeah, 107 and you've got 
three silvers and your molecular 
weight only came out to 203. Not 
much room for the P04 is there? 

13 S: Right. OK, so uhm. 

14 T: Yeah, OK. I think that's a little 
better. 

15 S: Yeah. OK. Now let me work this 
out and I have another question and 
I'll be back. 

OC: The student was still working out 
the new molecular weight on his 
calculator. 
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Core Pattern 3: There was approximately 
30 sec. of silence while S was working 
out the new calculations. T watched and 
confirmed S was on the right track. 

Core Pattern 3: S confirmed he 
understood what T said as S finished 
working out the new molecular weight. 

Closin& Pattern 3 & a: T confirmed Shad 
the correct molecular weight. T's tone of 
voice suggested this part of the exchange 
had ended 

Closin~ Pattern a: The student had the 
information he needed to finish the 
problem and left. 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. Instructional Conversation 77 (presented 

above): the success jill fact and procedurally oriented question and answer and 

information exchange with confirmation patte1'lls (Core Pattern 3). This student had 

worked with this tutor on previous occasions. He knew the tutor wanted him to explain 

the procedures he had used to solve the problem up to the point where S was having 

difficulty. Field notes indicated this tutor felt this pre-negotiated rule would encourage 

students to take responsibility for imparting what they knew and SUppOlt the tutor's 

instructional goals. As a result, the student did take responsibility for giving all the 

information he could about the problem solution path. S did this during the opening 

phase of the instructional conversation. The tutor took a more passive role as he 

listened to S and looked at his work. 

The tutor moved the conversation into the Core Phase in line 04 once he knew 

what the student had done and what the student wanted from him. With the information 
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the student had just provided, T made a suggestion that answered S's question (01). In 

lines 04 and 06, T now took responsibility for giving S the information S needed to 

finish the problem correctly. Once the student recalculated the molecular weight of 

Ag3P04 both agreed the information exchange was complete and the student left to 

finish the rest of the algebraic manipulations (14, 15). 

The tutor took responsibility for helping the student at the place in the problem 

where the student needed assistance. Because of some pre-negotiated rules, the student 

took responsibility for giving the tutor the procedures he had used to solve the problem, 

so far, and for acting upon the tutor's suggestion. 

The remaining examples (ICs: 18,35,65,86,91) o/the successful/act and 

procedurally oriented question and answer and in/ormation exchange with 

confirmation pattern (Core Pattern 3 J. Like the tutor in IC 77, the tutors involved in 

ICs: 65, 86, and 91 had negotiated some rules that determined who would take 

responsibility for imparting certain information during the tutoring sessions. 

Consequently, their interactions progressed in a manner similar to IC 77. In 

conversations 86 and 91, the student didn't need any specific help. However, the tutor 

provided assistance when T confirmed the student was on the right track at each step in 

the problem-solving process that S asked for verification. During these four ICs, the 

students took responsibility for giving the tutors the procedures they had used to solve 

the problem and for acting upon the tutors' suggestions or confirmations. On the other 

hand, the tutors took responsibility for helping these students at places in the problem 

where the student needed assistance. 

During ICs 18 and 35, the students' did not provide any information on what 

they had succeeded in accomplishing with the problem or where they might need help. 

In one case (IC: 18), the tutor told the student to follow the model illustrated in her 

class notes. In another, (IC: 35) the tutor worked out the whole problem for the 
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student. Without any infonnation from the student, the tutor chose the place to start and 

the manner in which to proceed with the solution path. 

The intellectual substance of the information exchanges. Instructional 

Conversation 77 (presented above): The successful fact and procedurally oriented 

question and answer and information exchange with confirmation (Core Pattern 3). 

Because of a pre-negotiated set of rules, the student was actively involved in presenting 

the procedures he had used to complete the problem. He made sure T knew what he 

had done correctly and what he was confused about. Once the student had provided the 

tutor with the required information, S took the role of the participant in a conversation 

who had made a request for help from someone who had the information S needed (01 

S: "1 did not understand how I got this problem wrong?") and now expected some. 

In line 04, the tutor took responsibility for providing help when he complied 

with the student's request. S wanted to understand how he got the problem wrong when 

S thought he had done everything right. Because the tutor understood what S wanted 

and had the information S requested, T gave it to S. To do this, the tutor used his 

background knowledge of possible student errors in this type of problem and his 

knowledge of molecular weights to quickly find S's mistake. The tutor made the 

intellectual connections for the student but did not make this cognitive activity part of 

the information exchange. The tutor's higher level thinking was not directly expressed 

and the student had not requested information about that level of thinking. The tutor's 

role was to effectively impart the information for which the student had asked and the 

student's role was to act on the information he received. Therefore, the substance of the 

dialogue was simply an exchange of the facts the student needed to complete the 

problem correctly. 

The remaining examples (ICs: 18,35,65,86,91) of the successful fact and 

procedurally oriented question and answer and information exchange with 
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confirmation (Core Pattern 3). The students had come to these tutors because they 

perceived the tutors had information they desired. Like IC 77 (lC's: 65,86,91), the 

students were actively involved telling the Ts the procedures they had used to go as far 

as they could with the problems. The evidence suggested the students did this because 

of some pre-negotiated rules. Still, the end result was the tutors took responsibility for 

giving the students the information they wanted, during all the ICs. Also, they made the 

intellectual connections for the Ss at places in the problem solution paths where the 

students were stuck. For example, during IC 18, the tutor completed the initial problem 

solving for the student because he told her what model to follow to successfully 

complete the assignment. The student did not have to make the most difficult decision 

in the problem solving process, i.e., how to start. During instructional conversations 86 

and 91 the tutor had requested that the student work out the mathematical procedures 

for two problems in order to confirm that the student was capable of performing the 

procedures essential for solving these kinds of problems. As a result, the tutor's 

responsibility was to confirm that what the student was doing was correct and if 

necessary provide assistance. Consequently, the information exchange was at a 

procedural level. 

The evidence suggests that during all of these ICs the students interacted with 

the tutors because the tutors had data and procedures the students needed to finish their 

assigned homework problems. None of the students asked the tutors for information at 

a conceptual level. Consequently, all the tutors took responsibility for imparting the 

correct fact and procedurally oriented infOImation the students had requested 

(information is also imparted when a tutor confirms a student's solution path is correct). 

However, they did not make their cognitive activity part of the information exchange. 

The tutors' higher level thinking was not directly expressed and the students had not 

requested information about that level of thinking. Therefore, the substance of the 



dialogue was simply an exchange of the facts and procedures the students needed to 

complete their assigned problems correctly. 
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The use of mediation strategies. Instructional Conversation 77 (presented 

above): The successful fact and procedurally question and answer and information 

exchange with confirmation (Core Patte1'll 3). The tutor and student had agreed 

previously that the student would explain what S knew about a problem before the tutor 

would help. Therefore, this tutor had S account for his procedures up to the place in the 

problem where S had difficulty. This enabled T to follow the student's explanation and 

to be fully aware of S's competence with the procedures needed to solve the problem. 

This mediation strategy allowed the tutor to use his background knowledge and to 

impart information with precision. On the other hand, the technique required S to 

become actively involved in telling T what procedures he had used to successfully 

complete the problem. 

Second, this tutor had also negotiated previously that the student would write 

out his procedures as S solved the problem at places in the problem solution path where 

he had difficulty. This enabled the tutor to move the problem along at the student's rate 

rather than the other way around. Also, the tutor was able to assess the student's ability 

to manipulate numbers as S went about finding the molecular weight of Ag3P04. 

As far as intellectual substance was concerned, both mediation strategies 

allowed the tutor to evaluate the student's ability to manipulate facts and procedures. 

The strategies also allowed T to meet the goals of the IC very effectively. They also 

encouraged the student to take an active role in the problem solving process at a 

procedural level. 

The remaining examples (ICs: 18,35,65,86,91) of the successfulfact and 

procedurally oriented question and answer exchange with confirmation (Core Pattern 

3). During IC 18, the tutor did not use any mediation strategies and it only lasted five 
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seconds. Throughout IC 35, the tutor did not use any mediation strategies. As a result, 

the tutor planned the solution path and did the writing while the student followed the 

tutor's explanation, answered his questions, and took notes. During the other three 

instructional conversations (65, 86, 91), the tutors had their students write out 

procedures and solve them while Ts observed. This mediation strategy enabled those 

tutors to follow along at their students' rate rather than the other way around and to 

assess their students' ability to manipulate facts and procedures as they completed the 

problem. The strategy also enabled the Ts to provide information effectively. 

The intellectual substance of these information exchanges (lCs: 18,35,65,86 

and 91), was at a fact and procedural level. The tapes and transcripts of ICs 18,35 and 

65 indicate the tutors made the intellectual connections without making this cognitive 

activity part of the information exchange. The information that the tutors and students 

exchanged met the students' requests for procedural help. During instructional 

conversations 86 and 91, the goal of the information exchanges was to see if the student 

could complete a problem correctly. Consequently, the tutor never told the student 

what to do, only that what she was doing was correct. 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. Illstructional COllversatioll 

77 (presented above): The successful fact alld procedurally oriellted questioll alld 

allswer alld illformatioll exchange with confirmatioll (Core Patte1'll 3). 

During this IC, all the conditions for working out an implicature were available 

to both Sand T plus the following background knowledge: 

a) Students come into the tutoring room because they need help with the 

assigned homework. 

b) The tutor from whom the student requested assistance was a Chemistry 

Professor and he has information that can help the student with the assignment. 



c) The tutor was willing to give the students the infonnation they needed to 

finish their assigned homework problems successfully. 
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d) This tutor required the students with whom he had previously worked to tell 

him what they had accomplished with the problem and to write out any mathematical 

procedures they may discuss while T watches S perform the operations. 

Conversational implicature indicated that after the tutor had agreed to help this 

student, it became the student's responsibility, at first, to tell T what he had 

accomplished with the problem. At least, up to the point S was having difficulty. This 

pre-negotiation on who would impart what information changed the tutor's and student's 

roles at the beginning of the IC. S now gave infonnation to the tutor (the fourth 

condition of the CP-conversations can have a definite or indefinite pW]Jose and there is 

considerable latitude for the participants to decide what it might be). The shift in roles 

enabled T to establish the first condition of the CP (the aim of the IC) with some 

precision. That is, the tutor knew exactly what kind of help the student required and 

where the student needed the assistance to complete the problem. 

After the student had explained what he knew about the problem, the conditions 

for implicature indicated the tutor would provide the information the student requested. 

The conversational exchange showed the tutor made a decision based on SIS explanation 

of the solution path and his own background knowledge that S needed to recalculate the 

molecular weight of Ag3P04 (04, 06). As Sand T exchanged information, both obeyed 

the second condition of the CP (the contribution each participant makes to the 

exchange of information should be dependent on the content ofpreviolls conversational 

exchanges) and several maxims. T observed the maxim of quality (truthfulness) when 

he used his background knowledge to make a truthful contribution to the exchange in 

order to help the student find the error. The student followed the maxim of quality and 

provided adequate evidence so that T could use his background knowledge effectively. 
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T followed the maxim of manner in that he was brief, orderly, and his instructions were 

very clear. His first suggestion (04) might sound ambiguous but, was not, because the 

student had only to calculate the molecular weight of the compound before solving the 

problem. T followed the maxim of quantity because his contribution was adequate for 

the task at hand. By line 07, the student had found his error and was able to COlTect it 

while the tutor supervised. T did not make his higher cognitive activity explicit to S. 

The first and fourth conditions of the CP would suggest T did not do this because this 

information was not necessary to meet the conversational goals. Also, the student had 

not made a request for this information. Finally, when the aims of the information 

exchange were met (14, 15), both participants followed the third cOlldition of the CP 

and agreed to end the IC. 

The remainillg examples (ICs: 18,35,65,86,91) of the successfulfact and 

procedurally oriented question and answer alld informatioll exchange with 

confirmation (Core Pattern 3). Just like IC 77, it will be assumed all the conditions for 

working out an implicature were available to both the Sand T. The CP and maxims 

will be used to support the implicature. 

The tutors and students who took part in four ICs (65, 77,86,91) had 

participated in some advance negotiation on how they would work together. 

Consequently, after these tutors had agreed to help their students, it became their 

students' responsibility, at first, to impart information (the fourth condition of the CP). 

In two cases (ICs: 65, 77), the students explained what they had done with the assigned 

problem up to the point they had difficulty. The students followed the maxims of 

quality and quantity to accomplish that task. In the other two cases (lCs: 86,91), the 

student was able to explain her procedures successfully. This student also followed the 

maxims of quality, quantity and relation. This pre-negotiation changed the tutors' and 

students' roles. At the beginning of two conversations (lCs: 65, 77), the students' 
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infonnation helped T establish the first condition of the CP (the aim of the IC) with 

some precision. During the other two ICs (86,91), it turned out the student only needed 

the tutor to confirm her solution path which showed how, in a slightly different way, the 

goal of the conversation was established. In all cases, the tutors knew exactly what kind 

of help the students did or did not require and where the students did or did not need 

assistance (theftrst condition of the CP). Once the student could go no further with the 

solution path, their roles changed and the tutors now provided the infonnation their 

students needed. The conditions for conversational implicature indicated the tutors 

were in the tutoring room because they had extensive infonnation in the students' areas 

of need and Ts would be willing to share this infonnation with their students. In each 

case, the tutors followed the CP and maxims in a manner similar to the tutor in IC 77 

and supplied the information the students wanted. 

Whether there was advance negotiation on how to work together (ICs: 65, 77, 

86,91) or not (ICs: 18,35), all of the tutors and students negotiated during the 

openings what would be talked about throughout the core phase of the instructional 

conversation (theftrst conditioll of the CP-establish the aim of the IC). All the 

participants adhered to the maxims and the rest of the CP to support their conversational 

responsibilities during the infonnation exchanges. Part of the smoothness and 

orderliness of all the ICs can be attributed to the participants close observance of the 

secol/d and fourth conditiol/s of the CP and the maxim of relatiol/. That is, the students 

and tutors were able to contribute to the information exchanges in such a way that each 

exchange was tied tightly to the previous conversational exchanges and met the 

participants' immediate needs. The maxim of qual/tity may have been broken in IC 35, 

because the tutor explained the steps for the whole problem without finding out what 

the student had completed or understood about the solution path. But, as Grice (1975) 
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has said, "to be over informative is not a transgression of the CP but merely a waste of 

time." (p.46) 

Cooperation and the student's higher order contributions. Instructional 

Conversation 77: The successful fact and procedurally oriented question and answer 

and information exchange with confirmation (Core Pattern 3). During this information 

exchange the main goal for this tutor was to find out why the student had an incorrect 

answer when S had used the correct procedures to solve the problem. The tutor and the 

student had negotiated how they would cooperate conversationally before they entered 

into their IC. The pre-negotiation of some instructional rules on who would supply 

what information suggested their were times during the information exchange that the 

tutor and the student could shift conversational roles successfully. However, once the 

student had difficulty, implicature indicated that T would take responsibility for 

providing S with the information S needed complete the problem. Consequently, T 

followed the CP and maxims to support his conversational responsibilities and, as a 

result, made the intellectual connections for S, as he gave S the information S needed to 

solve the problem correctly. 

The evidence suggested both the tutor and student supported their 

responsibilities during the information exchange with the Cooperative Principle and 

maxims. For the tutor, the demands of conversational cooperation (following the CP 

and maxims) compelled him to give the student the infOlmation S requested. For the 

student, the demands of conversational cooperation (the pre-negotiated instructional 

rules) made him responsible for giving the tutor the information T requested. Both 

participants in this information exchange only asked for facts and procedures. 

Predictably, the intellectual substance of the exchange stayed at a fact and procedural 

level. The tutor would have broken thefirst condition of the CP (the common aim of 

this conversation was to give the student the information he requested) and the fourth 
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condition of the CP (changed the purpose of the information exchange) if the tutor had 

contributed information of a higher cognitive level. As a result, the dialogue did not go 

beyond the original aim and the tutor made the intellectual connections for the student. 

The remaining examples (ICs: 18,35,65,86,91) of the successfulfact and 

procedurally oriellfed question and answer and information exchange with 

confirmation (Core Pattern 3). The conditions that support conversational implicature 

indicated the tutors' primary role was to provide the help the student requested. It could 

be inferred from the actions and statements of the participants in the rest of these ICs 

(18,35,65,86, and 91) that the tutors and students used the CP and maxims to support 

their roles in the information exchange. Consequently, the tutors gave the facts and 

procedures the students required because those facts and procedures would meet the 

goals of the information exchanges. This idea can easily be extended to conversations 

86 and 91 where the student wanted information on the appropriateness of her choice of 

procedures and the tutor cooperated conversationally and confirmed her decisions. 

As a result, the tutors made the intellectual connections for their students during 

four of the instructional conversations without making their higher cognitive activity 

explicit (18,35,65, 77). To shift the goals of the conversation and discuss those 

intellectual connections without the student making that request would have broken the 

fourth condition of the CPo During the other two ICs (86, 91), T had only asked the 

student to provide procedures and S cooperated. Therefore, the IC never went beyond 

the recitation of those facts and procedures. 

The conditions for conversational implicature also suggested some rules about 

who would provide what information can be negotiated and that explicit negotiation can 

change the tutors and students conversational responsibilities. In some cases, to meet 

cooperation demands (i.e., to provide the information requested and follow the CP and 

maxims) the students provided the tutors with significant amounts of data. These PUltS 
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of the information exchanges helped all the tutors establish the aim of the IC with some 

precision. However, once the students had difficulty, implicature predicted the tutors 

would take responsibility for providing the students with the information they needed. 

This is what all the tutors did. Consequently, during these ICs negotiation did make a 

difference on how actively the student participated in the instructional conversation. 

Nevertheless, the intellectual substance of all of these tutorials was simply at a fact and 

procedural level because that was what was required to meet the agreed upon goals of 

these conversations. 

The Successful Fact and Procedurally Oriented Information Exchange with Elaboration: 

Core Patterns (3->6) 

Instructional Conversations: 4, 5,7, 11-14, 16,20,21,23,24,26,27,36,39,45, 

51, 53, 55, 59, 60, 62, 64, 70, 71, 73, 74, 76, and 106 consisted entirely of Core Patterns 

3 and 6. This meant the information exchanges contained only successful fact-based 

procedurally oriented question and answer and information exchanges with the tutor 

reviewing, clarifying, elaborating, and/or explaining the procedures, facts, and/or 

concepts the student needed to finish the assignment. Sometimes, but to a much lesser 

extent, students explained procedures when it was required to set (lCs: 12, 14) or to 

meet (ICs: 20, 59, 60, 62, 64, 70, 71, 73, and 106) the goals of the infOImation 

exchanges. All of the tutors had conversations that qualified for inclusion into this 

category. The successful fact and procedurally oriented question and answer exchange 

with elaboration (Core Pattern 3->6) occurred 30 times (26.8%). The average length of 

these conversations was 3' 37" with the shortest 29" and the longest 9' 13". Core 

Pattern 3->6 is illustrated below in Figure 7. 



Opening Phase Core Phase 
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reflects on the meaning 
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Closing Phase 

~ 
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com'erution h3.5 ended 

S tells T what S want.. 
help with. S starts to 
work and talks about t .. "" ........ .... .... ........ .... ............ .... .... .... .... .. ...... ~ and the S leaves. 

problem while T listens .. " 

~ 
S explains the problem 
up to the place where: S 
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S will not or cannot 

aruwer, or gives a 
garbled, incomplete or 

incorrect answer. 
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. . 
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Figure 7. A model of the 30 ICs conforming to the successful fact and 
procedurally oriented question and answer exchange with elaboration 
(Core Patterns 3->6). 
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The focus of the analysis and interpretation of this group of instructional 

conversations is on the elaboration (6) pattern. In addition, a fm1her analysis of the (3) 

pattern will also be presented. This pattern will now be examined in relation to the (6) 

pattern in this set of conversations. Core Pattern 3 (the successful fact and procedurally 

oriented question and answer and infonnation exchanges with confirmation) by itself 

will not be further considered in this set of conversations because it has already been 

described in the previous section. 

Instructional Conversation 59. Instructional Conversation 59 was chosen to 

represent the successful fact and procedurally oriented question and answer infonnation 

exchange with elaboration (Core Patterns 3->6). This tutorial was selected because it 
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shared salient characteristics with the other instructional conversations included within 

this category. That is, IC 59 contained all of the patterns which mark it as a fact and 

procedurally oriented question and answer exchange with elaboration. 

This dialogue took four minutes and 40 seconds to complete. The following 

letters and numbers summarize the moves among the conversational engagement 

patterns. Opening Pattern C-> Core Patterns 3->6->3->6->3->6->3->6->3->6->3->6-

>3-> 6->3->6->3->6->3->6->3->6->3->6->3->6->3->6->3->6->3->6->3->6->3->6->3-

> Closing Pattern a. The instructional conversation is illustrated below in Figure 8. 

Opening Phase Core Phase Closing Phase 

~ 
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~ .ru 
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help with. S Ilarts to 

~ 
conversation has ended 

work and talks about and the S leaves. 
problem while T listens 

~ ~ 
S will not or cannot 

aruwer, or gives a T giVe! hinl.!, narrows, 
garbled. incomplete or or aruwers the question. 

~ incorrect answer. 

S explains the problem 
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coruiderable .... ..................................................... T and S agree the 
infonnation. , irutructional 

conversation has cnded 
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Doth ,hare infonnation. ................................................... . ... 

Figure 8. A model of IC 59. This IC is an exemplar of the successful fact and 
procedurally oriented question and answer information exchange with 
elaboration (Core Patterns 3->6). 

OC: T was working with two students. Previously, T had left the first student 

as she started to find the molality of HC} and turned to help the second. He had just 
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finished working with the second student when the first S made a comment indicating 

she was ready to have T listen to what she had just accomplished. 

01 S: Uh, I think I'm getting it now. 

02 T: OK, good. 

03 S: Is this right? I'm trying to find the 
molarity. 

04 T: This is the back titration right? 

05 S: Yeah, uh huh. 

06T: Now remember what the focus of 
this is. Is you took a bunch of HCI 
and threw it in with the antacid and 
a lot of the HCl reacted. 

07 S: Uh huh. 

08 T: Right, some of it didn't. 

09 S: OK. That was the HC!. 

lOT: So, what you are looking for is the 
HCI which didn't react. That's 
what you're going to be calculating. 

11 S: OK. 

12 T: This is the stuff that was left over. 

13 S: OK, now. So, molarity is moles 
per liter, right? 

Opening Pattern C: S told T she was 
ready for him to look at her work. Field 
notes indicated S pushed her work toward 
T. 

Opening Pattern C: T looked over S's 
worksheet. 

Opening Pattern C: S explained her work 
while T looked at it and found it was 
correct. S was ready to go on with the 
problem. (This part of the tape was 
inaudible but field notes indicated S was 
explaining how she got the molarity of 
HC!.) 

Core Pattern 3: After looking at S's work 
T checked with S to see if a fact on her 
worksheet was correct. 

Core Pattern 3: S gave confirmation. 

Core Pattern 6: With the information S 
gave, T reviewed the purpose of the 
experiment. 

Core Pattern 3: S agreed. 

Core Pattern 6: The review continued. 

Core Pattern 3: S commented on what 
compound was in excess. 

Core Pattern 6: T continued the review 
and stated the problem. 

Back-channel utterance. 

Core Pattern 6: T finished the review. 

Core Pattern 6: S acknowledged the 
review had ended and started to explain 
how she would go about finding the 
solution to the next part of the problem. 



14 T: Vh hum. 

15 S: Now, to find the moles equals 
molarity times liters right? 

16 T: Vh huh. 

17 S: OK, HCI, OK. Now, you know 
that moles. I mean that molarity of 
Hel is the same as NaOH and 
you're given NaOH. Right? So, I 
could just use this data. 

18 T: That's what you want to do, use 
your data. Right. 

19 S: Concentration of, OK, so it's. I use 
the average which is .857 times the 
amount it took He!. Which is 10 
millimeters. That's all you have to 
do? 

20T: I think it's doing fine. I have to see 
this. It always helps me to keep. It 
would probably help you too if you 
would write down the molarity of 
the HCI and NaOH, the volume of 
the HCI and the volume of the 
NaOH. So, just make sure you 
keep them straight all the time. 

21 S: OK. 

22T: So, this is let's see, moles HCI and 
moles NaOH. So, what you've got. 
This is moles of HCI? 

23 S: Vh huh. 

24T: Is molarity of HCI times volume of 
HCI correct? 

25 S: Vh hum. 

26T: So, which one are you working on 
now? Are you doing this? 
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Core Pattern 3: T confirmed. 

Core Pattern 6: S explained how she 
would manipulate the formula to be able 
to use it for her purposes and asked for 
confirmation. 

Core Pattern 3: T confirmed the step was 
correct. 

Core Pattern 6: S explained what she 
thought she had to do to complete the 
next step in the problem. 

Core Pattern 3: T confirmed she was 
correct. 

Core Pattern 6 and 3: S explained how 
she will use her data, as she substituted 
numbers in the formula she had just 
written out and asked for confirmation. 

Core Pattern 3 and 6: T gave feedback on 
S's progress and now needed to check S's 
work more closely. As he did that he 
suggested ways she might organize her 
data so that it could be followed more 
easily. Field notes indicated S's 
calculations were unorganized and 
difficult to follow. None of her data was 
labeled. 

"Back -channel" utterance. 

Core Pattern 3: T checked some facts on 
S's worksheet and asked for a piece of 
data. 

Core Pattern 3: S confirmed T was right. 

Core Pattern 3: Tasked S if her 
calculations are correct. 

Core Pattern 3: S told T it was correct 

Core Pattern 3: T wanted to know exactly 
part of the problem S is working on. 



27 S: Volume of HCl. 

28T: OK, but the way you're probably 
going to want to calculate this from 
the notion that the moles of HCI is 
the moles of NaOH. So, you're 
actually going to get the moles of 
HCI by taking the volume of NaOH 
times the molarity of the NaOH. 

29 S: OK. Each value times, times? 

30 T: The molarity of the NaOH. 

Core Pattern 3: S told T what S was 
working on. 

Core Pattern 6: T told S there was 
another way to go about finding the 
answer and went on to explain the next 
step. 

Core Pattern 3: S asked for a fact. 

Core Pattern 3: T gave her the 
information requested. 
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31 S: OK, I know the molarity of NaOH Core Pattern 6: S repeated what Thad 
already. told her as she started to explain what 

data she would substitute in the formula. 

32 T: Vh hum. 

33 S: OK, times the amount that's put in 
which is 3 point, OK. 

34T: Vh huh. 

35 S: But if I do it either way I should get 
the same answer. Or, not true? 

36 T: That's true but uhm, when you put 
in the ten milliliters there. 

37 S: Vh huh. 

38 T: That gives you the total moles of 
HCI you put in. 

39 S: Oh, I see. 

40 T: That's that whole business here. 

41 S: OK. 

Core Pattern 3: T confirmed S was right. 

CQr~ P~tt~rn 6; S explained what she 
would do next. 

CQre Pattern 3: T agreed. 

CQre Pattern 3: S wanted to know the 
difference between the two procedures. 

CQre Pattern 6: T started to tell S that if 
she does the problem the way she wanted 
to she will get the same answer but she 
will encounter a problem on the next step. 

Back-channel utterance. 

CQre Pattern 6: T told S he will get total 
moles of HCI rather than the excess HCl. 

CQre Pattern 3: S stated she understood. 

CQfe Pattern 6: He explained what her 
numbers meant from the experiment. 

CQre Pattern 3: S confirmed she 
understood. 



42 T: If you do the calculations that 
you're doing right now, that just 
tells you how much HCI is left 
over. 

43 S: OK. 

44 T: So, I 

Core Pattern 6: T told S what her 
procedures meant. 

Back-channel utterance. 

Incomplete statement not interpretable. 
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45 S: And so, moles of HCI should equal Core Pattern 3: S asked for confirmation. 
to Na uhm, NaOH right? 

46 T: Right, whenever you carry out a Core Pattern 6: T agreed and elaborated. 
titration the moles of NaOH that 
you put in is the same as the moles 
of HCI that you put in. 

47 S: OK. How 'bout. Oh! Uhm. 

48T: 

Derrick wrote this down here. He 
said, uhm 

You see that's the same. Moles of 
NaOH is the same as moles of HC!. 
Volume times molarity is the 
moles. 

49 S: equals moles. OK. 

50 T: Volume times molarity is moles. 

51 S: OK, OK, moles no, uhm. 

52 T: Molarity. 

53 S: Molarity of HCI times the volume 
is molarity, no moles of OH plus 
moles, molarity of NaOH times the 
volume. What's volume? 

54 T: That's the back. 

55 S: Volume? 

Core Pattern 3: S indicated she wanted T 
to explain the TA's notes. S found her 
notes. T looked at the notes also. 

Core Pattern 6: T explained what the 
TA's notes meant. 

Core Pattern 3: S indicated she 
understood. 

Core Pattern 3: T repeated formula for 
moles to S. 

Core Pattern 3: S started to give incorrect 
information in her back channel utterance 
and started to correct herself. 

Core Pattern 3: T finished her statement. 

Core Pattern 6 and 3: S started to explain 
how to use the formula and tried to find 
the needed data from her worksheet. She 
can't find volume so asked T. 

Core Pattern 3: T gave her the 
information. 

Core Pattern 3: S asked for clarification. 



56T: 

57 S: 

58T: 

59 S: 

60T: 

61 S: 

62 T: 

63 S: 

64T: 

65 S: 

That's the back titration. That's that 
final titration you do. See, he 
refers to this as the back titration, 
that's what he means by back. 

OK. 

So, that's the 

Volume of NaOH is three point, 
OK. 

So, that, what he is saying right 
here is the same thing we were 
saying earlier. Is that you've got 
this big lump of HCI you put in. 
Which is here. 

Uh hum. 

Some of it reacts with the antacid. 

Uh hum. 

That's this part. 

Uh hum. Is some of it left? 
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Core Pattern 6: T explained what back 
titration means and what her notes mean. 

Core Pattern 3: S confirmed she 
understood. 

Core Pattern 6: Started to repeat the 
explanation. 

Core Pattern 3: S told T what data will fit 
into the formula and started to work the 
problem while T watched. 

Core Pattern 6: T summarized what the 
TAwas saying and related it to what T 
and S were discussing earlier. 

Back-channel utterance. S is calculating 
the results as T comments. 

Core Pattern 6: T continued elaboration. 

Back-channel utterance. S continued 
calculations while T comments. 

Core Pattern 6: T continued elaboration 
and told S what the answer meant. 

Core Pattern 3: Then S asked for a fact. 

66 T: Some of it remains to react with the Core Pattern 3: T answered the question. 
sodium hydroxide. 

67 S: OK. I think I can try do it now. Closing Pattern a: S told T she had the 
information needed and would do the rest 
of the calculations on her own. 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and student. Instructional Conversation 59 (presented 

above); the successful fact and procedurally oriellted question alld answer exchange 

with elaboration (Core Patterns 3->6) This student had worked with this tutor 

previously. S knew T wanted her to explain the procedures she had used to solve the 
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first part of the problem. She also knew she would be expected to write out the next 

steps in the assignment as both she and the tutor worked through the &olution path 

together. Because of these pre-negotiated rules on who would take responsibility for 

imparting what information, S explained what she had done with the problem so far, 

during the opening phase of the instructional conversation. The tutor provided 

back-channeling comments that encouraged the student to continue with her procedural 

descriptions. 

Once into the core phase (04), T reminded S what the goal of the laboratory was 

and took responsibility for setting the context for the next part of the tutorial (06, 08, 10, 

12). After he finished, S started to tell him what she would do to accomplish the next 

step in the solution path (13, 15, 17, 19). Next, she asked T if that was all she had to do 

to get the answer (19). In response, T told S she was on the right track (20) and went on 

to organize her data so he could use it to explain the next steps in the procedure (20, 22, 

24, 26). When T suggested what S should do next (28), S acted on his suggestion (29, 

31, 33). Once she finished setting up the next step in the problem, she noticed there 

were two ways (her approach to the problem and the tutor's approach to the problem) to 

gain the same answer. S asked T for clarification (35 S: "If I do it either way I should 

get the same answer. Or not true?"). In response, T told her why she should follow his 

recommended procedures and what her approach would have left her with (36, 38, 40, 

42,46). Now, S wanted to know what her notes from class signified in relationship to 

the problem solving they had just completed (47). T interpreted them for her (48-66). 

Once S had enough information to continue on her own she took the first step to end the 

conversation (67). The tutor's response was to nod OK and tum to see how the second 

student was getting along. 

According to a set of pre-negotiated rules, S took responsibility for imparting 

the facts and procedures she had completed on her own, during the opening phase of the 
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instructional conversation. She also showed T what she thought the next step in the 

problem was and asked questions that would clarify the solution path for her. The tutor 

took responsibility for setting the context of the information exchange (06) and giving S 

the information she requested at each point in the conversation she wanted guidance 

(19,35,47). T elaborated because he was asked to. As a result, T clarified the 

significance of the problem and what relationship the procedures she needed to use had 

to each other and to the eventual solution path. At SIS request, the tutor clarified the 

meaning of her laboratory notes. T never withheld information. 

The remaining examples (ICs: 4, 5,7,11-14,16,20,21,23,24,26,27,36,39, 

45,51,53,55,60,62,64,70,71,73,74,76, and 106) of the successfulfact and 

procedurally oriented question and answer exchanges with elaboratioll (Core Patte1'1ls 

3 ->6). Like the tutor in IC 59, the tutors involved in eight of the 29 other ICs (60, 62, 

64, 70, 71, 73, 76, 106) had negotiated some instructional rules that determined what 

infOlmation the students were responsible for imparting and what the tutors were 

responsible for when the students needed assistance. Consequently, the interactions 

progressed in a manner similar to IC 59. Also similar to IC 59, the tutors in five other 

tutorials set the direction or context for the information exchange (IC: 5, 16,27,39,51) 

after the opening moves. For example, one tutor told the student some information S 

had not yet heard in lecture but needed to be able to solve the problem (IC: 5). When 

the tutors set the contexts for these dialogues, they were establishing the frameworks for 

the solutions to the problems under discussion. This turned out to be necessary for the 

successful exchange of information. 

During all of the ICs, the occasions during which these tutors took the 

opportunity to explain, review, clarify, and/or elaborate were very consistent. All of 

these tutors took responsibility for giving their students only the information the 

students requested. Tutors explained and made the intellectual connections for their 
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students because their students asked them. Other than the five instructional 

conversations mentioned previously, there were no instances during which a tutor 

elaborated unless the student had asked the tutor for an explanation. Also, the 

elaborations were never long and always supported the overall conversational aims of 

the interaction. In response to the tutors' questions, students took responsibility for 

giving the tutors any facts and procedures that would help the tutor give appropriate 

assistance. They also took responsibility for asking questions that called for the tutor to 

clarify and relate ideas and/or procedures when the students needed that infOlmation to 

help them meet their conversational goals. That is, to acquire enough information to 

finish their homework assignments. 

The intellectual substance of the information exchanges. Instructional 

Conversation 59 (presented above): The successful fact and procedurally oriented 

question and answer exchange with elaboration (Core Patterns 3->6). Because of a 

pre-negotiated set of rules, this student took responsibility for presenting the procedures 

she used to start the problem. The tutor took responsibility for presenting the facts and 

procedures the student needed to complete the problem con·ectly. In response to the 

student's requests, he also explained what the data and procedures meant in terms of the 

laboratory she was trying to finish. The tutor made the intellectual connections and did 

the planning for the student. S acted on the infonnation the tutor gave her. Therefore, 

there were points during the information exchange where the content focused on the 

meaning of the problem because the student asked the tutor to shift the purpose of the 

infonnation exchange away from imparting facts and procedures to an explanation of 

meaning. In all cases, this was only done at the student's request and did not change the 

tutor's role in the information exchange. As a result, the tutor always took 

responsibility for planning the difficult parts of the solution path, explaining the 

meaning of procedures, and connecting them to the solution path. 
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The remaining examples (ICs: 4, 5,7,11-14,16,20,21,23,24,26,27,36,39, 

45,51,53,55,60,62,64,70, 71, 73, 74, 76 and 106) of the successful fact and 

procedurally oriented question and answer exchanges with elaboration (Core Patterns 

3->6). Again, these instructional conversations were consistent with respect to the 

tutors' and students' roles and the intellectual substance of the infonnation exchange. 

The students took responsibility for explaining any facts and/or procedures when they 

were requested. All the tutors took responsibility for giving their students the 

infonnation they wanted at each point during the instructional conversations where the 

students asked for guidance. Tutors also explained the meaning of concepts or 

procedures when their students requested the infonnation. In other words, the tutors 

were willing to shift the purpose of the infonnation exchange at the students' request but 

this temporary change in focus did not alter the tutors' or students' roles in the dialogue 

and always supported the goals of the dialogue. In all cases, the tutors made the 

intellectual connections and where necessary planned the solution path for the students. 

The students acted on the information the tutors gave them. 

The use of mediation strategies. Instructional Conversation 59 (presented 

above); The successful fact and procedurally oriented question and answer exchange 

with elaboration (Core Pattern 3->6). Because this tutor encouraged S to write out her 

procedures and explain them to him, the student was actively involved recounting the 

fonnulas and data she had used to complete the problem up to the place where she 

could go no further. Using the information S had provided, the tutor was able to 

identify exactly what S needed to know and to provide prompt assistance. This 

assistance kept the instruction moving forward in an orderly manner and at the student's 

pace. It also avoided places in the instruction where T might have to make 

assumptions about the student's needs. While the student only gave facts and 

procedures, the technique enabled S to ask questions about procedures and meaning as 



both the tutor and student moved through the solution path at the student's pace. 

Therefore, this mediation strategy provided T with timely opportunities to clarify 

procedures and explain the meaning of the work S was trying to complete. 
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The remaining examples (ICs: 4, 5,7,11-14,16,20,21,23,24,26,27,36,39, 

45,51,53,55,60,62,64,70,71,73,74,76, and 106) of the successfulfact and 

procedurally oriented question and answer exchange with elaboration (Core Patte1'lls 

3->6). Throughout eight of the 29 other instructional conversations, the tutors had 

students explain and/or write out their procedures during the core phase of the 

instruction (IC: 60,62,64, 70, 71, 73, 76, 106). Like conversation 59, this mediation 

strategy slowed the pace of the instruction and encouraged the students to become 

actively involved in explaining procedures. This technique helped the tutors identify 

exactly what a student needed to know and also made it possible for the tutors to answer 

their students' confusions and questions in a timely manner. The students' contributions 

were always at a fact and/or procedural level. Nevertheless, through the students' 

questioning strategies, the tutors were often afforded opportunities to relate ideas and 

explain meaning. This always occurred at the students' request and the tutors involved 

in these ICs always complied. 

During instructional conversations 4, 14,26, and 74 the tutors used the 

chemistry textbook or other supplementary materials as they answered students' 

questions. The materials were used to look up information the tutors needed to continue 

helping the student. Only one tutor (IC 106) used the text to mediate the conversation 

in order to encourage the student to raise questions about the procedures and concept 

under discussion. 

Throughout the instructional conversations during which mediation strategies 

were used with some success (lC: 59,60,62,64, 70, 71, 74, 76, 106), students asked 

more questions than in conversations where mediation strategies were not used. The 
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nine instructional conversations represented 31 % of this group of tutorials and 27.7% of 

the total time spent tutoring in the successful question and answer exchange with 

confirmation pattern (3->6). Across all conversations in the (3->6) group this 

represents 58% of all student questions. This shows that using mediation strategies 

does result in students asking more questions and therefore, becoming more actively 

involved in the instructional conversation. 

As far as the intellectual substance of these instructional conversations was 

concerned, the successful use of mediation strategies encouraged students to participate 

actively in the dialogues at a fact and procedural level. Mediation strategies also 

afforded the tutors the opportunity to respond to their students' questions in a timely 

manner and to evaluate the students' ability to manipulate facts and procedures. While 

the tutors took responsibility for explaining meaning to their students, the student's 

contributions were at a fact and procedural level. 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. Instructional Conversation 

59 (presented above): The successful fact and procedurally oriented question and 

answer exchange with elaboration (Core Patterns 3->6). During the first encounter, 

the tutor let the student know he wished her to write out the procedures she used to 

solve the problem and explain what she had done so far, while he followed her work. 

Therefore, during this IC, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) Students come into the tutoring room because they need help with the 

assigned homework. 

b) The tutor from whom the student requested assistance was a Chemistry 

Professor and he has information that can help the student with the assignment. 



c) The tutor was willing to give the students the infonnation they needed to 

finish their assigned homework problems successfully. 
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d) This tutor required the students with whom he had previously worked to tell 

him what they had accomplished with the problem and to write out any mathematical 

procedures they may discuss while T watches S perfonn the operations. 

Conversational Implicature indicated that after the tutor had agreed to help this 

student, it became the student's responsibility, at first, to tell T what she had 

accomplished with the problem. At least, up to the point where S was having difficulty. 

This pre-negotiation changed the tutor's and student's roles at the beginning of the IC 

because the student was now giving the tutor infonnation that would help the tutor and 

student to establish the goals of the conversation efficiently (the first condition of the 

CP). As a result, T's contributions to the infonnation exchange (20, 28, 36) were as 

infonnative as required and no more (quantity), were all ones for which the tutor had 

adequate evidence (quality), were brief, orderly, comprehensible (mallller) and 

dependent on the content of previous exchanges (the second condition of the CP). 

Also, the way this student and tutor cooperated allowed T to follow the maxim 

of relation in an effective manner. The tutor's current contributions at each stage of the 

IC were appropriate to the immediate needs of the student, because as S explained and 

showed her work, the tutor was able to respond to her confusions and requests for 

infonnation in a timely and informative manner. 

One shift this conversation took from the solution path (20) was necessary. The 

tutor reorganized S's data before responding to her question in line 19. The student did 

not object to the conversational shift and it did not change their roles in the information 

exchange. Therefore, both the student and the tutor followed the fourth cOlldition of the 

CP (conversations can have a definite or illdefinite purpose but there is considerable 

latitude for the participallts to decide what it might be). This conversational move was 
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necessary because it would have been difficult for T to carryon the instruction in an 

effective manner (follow the maxims and hOllor the first cOlldition of the CP which was 

to give the student the illformation she needed to finish the problem) unless he could 

make use of her data. Once T completed the reorganization, both he and the student 

could make sense of her data and use the information as the tutorial progressed. 

There were other changes in the focus from procedures to meaning during this 

Ie (35-43, 47-66). Each time, both participants agreed upon the shift and it was easily 

accomplished. Also, it did not change the roles of the tutor or the student in the 

information exchange. The request for a change from explaining procedures to 

explaining meaning came from the student and the tutor willingly complied. Therefore, 

both cooperated and followed the fourth condition of the CP to accomplish the new 

conversational goal (conversations call have a definite or indefinite pwpose but both 

participants must decide what it might be). The shift from procedures to meaning also 

supported the overall goals of the information exchange (the first condition of the CP). 

The participants in this conversation fulfilled all of the conditions of the CP and 

followed the maxims to support their implied responsibilities and to accomplish a 

maximally effective exchange of information. The student and tutor decided on the 

goal of the instructional conversation during its opening phase (the first condition of the 

CP). The contributions each made to the information exchange was dependent on the 

content of previous exchanges (the secolld condition of the CP). S explained and 

showed her work and the tutor was able to respond to her confusions and requests for 

information in a timely and informative manner (the second condition of the CP). 

There were shifts in the aim of the conversation (thefourth condition of the CP) while 

the tutor reorganized the student's data and explained the meaning of certain procedures 

at the student's request. The change in focus did not alter the roles of the tutor or the 

student or the final goal of the information exchange and, as a result, were 
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accomplished successfully. The conversation continued until S had the infOlmation she 

needed and told T she thought she was ready to continue the problem on her own. T 

agreed and the conversation ended (the third condition of the CP). 

The remaining examples (ICs: 4, 5,7,11-14,16,20,21,23,24,26,27,36,39, 

45,51,53,55,60,62,64,70,71, 73, 74, 76, and 106) of the successful fact and 

procedurally oriented question and answer with elaboration (Core Patterns 3->6). Just 

like IC 59, it will be assumed all the conditions for working out an implicature were 

available to both Ts and Ss. The CP and maxims are used to support conversational 

implicature. 

Some tutors and students (ICs: 59,60,62,64, 70, 71, 73, 76, 106) had 

participated in some advanced negotiation on how they would cooperate to meet the 

aims of the instructional conversation. Consequently, after these tutors had agreed to 

help their Ss it became the students' responsibility, at first, to impart infOlmation. In all 

these cases, the pre-negotiation of these instructional rules enabled Ts to know exactly 

what kind of help the students did or did not require and where the students did or did 

not need assistance (establishing the first condition of the CP). 

Whether there was advance negotiation on who would contribute what 

information to the conversational exchanges (ICs: 60,62,64, 70, 71, 73, 74, 76, 106) 

or not (lCs: 4,5, 7, 11-14, 16,20,21,23,24,26,27,36,39,45,51,53,55), all of the 

tutors and students negotiated during the openings what would be talked about 

throughout the core phase of instruction. Within the core phase of these instructional 

conversations the Cooperative Principle and the maxims were followed when the tutor 

or the student elaborated or explained during the information exchange. The 

remarkable thing about this set of instructional conversations was the consistency with 

which the elaboration patterns appeared. Tutors explained, clarified, and reviewed only 

at the students' request and the tutors' explanations followed the maxims of manner 
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(they were always brief, orderly, unambiguous presentations) and relation (they never 

shifted the conversation away from the students immediate needs). Both the students 

and the tutors followed the fourth condition of the CP each time they changed the focus 

of the conversation away from the original goal of making sure the students received the 

procedures to an explanation of meaning. These changes in focus did not alter the roles 

of the tutors or students or the final goals of the information exchanges. As a result, all 

of these shifts were accomplished successfully. In other words, both participants agreed 

to the temporary change in the conversational goals and followed the CP and maxims to 

attain them. 

When students explained, their contributions were truthful (quality) and also 

followed the maxim of relation. The students' contributions were always appropriate to 

the immediate needs of the participants at that particular point in the information 

exchange. As a result, the goals of all of these instructional conversations were met. 

There was one instance where the tutor would not cooperate conversationally 

with the student. This occurred at the beginning of Ie 51. The student wanted help 

with a problem and told the tutor he could not do it. The tutor started to question the 

student to find out if the student had attended lecture on the topic covered in the 

problem (relation- meeting the tutor's need for information). The student said he had 

not attended lecture (quality). The tutor then wanted to know if the student had copied 

and studied another student's notes (relation). The student said he had not done that 

either (quality). The tutor told the student he would not repeat the lecture for him and 

would not help him with the problem until he had studied another student's notes and 

attempted the problem on his own. The student suggested they move on to the next 

problem and the tutor agreed (the third condition of the CP). 

Field notes indicated this tutor made it clear at the beginning of each semester 

that students must have studied their notes on a concept and attempted the assigned 
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problem before T would help Ss with any difficulties they had encountered. This was 

the implied agreement this tutor had reached with his students as they started to work 

together on assigned homework problems. This was the only student in this sample 

who came to this tutor for help who had obviously not followed these rules. As a result, 

the tutor would not agree to cooperate conversationally with this student and that part 

of their information exchange ended. 

All the Ts and Ss cooperated conversationally during all but one of the ICs (lC: 

51). The CP and maxims supported their implicated roles and what Ts and Ss 

contributed to the conversational exchanges. A set of pre-negotiated rules could change 

how much Ss contributed to the procedural content of the ICs. 

Cooperation and the student's higher order contributions. Instructional 

Conversation 56 (presented above); The successful fact and procedurally oriented 

question and answer exchange with elaboration (Core Patte1'll3->6) 

The goals of this information exchange were to help the student use the correct 

procedures in order to finish an experiment with which she was having difficulty. To 

help the tutor meet these informational goals the student cooperated conversationally 

and followed some pre-negotiated rules. Those rules required S to tell T what she had 

done to solve the problem. Therefore, the student was actively involved contributing 

procedural content to the information exchange until she ran into difficulty. Observing 

cooperation demands (i.e., conversational implicature, Grice's CP and maxims) now 

meant the tutor was obligated to provide the help and information the student requested. 

As a result, T made the intellectual connections for the student as he set the parameters 

for the instructional conversation (Lines: 06,08, 10, 12). It also meant the tutor 

supplied the facts and procedures the student needed as T responded to S's requests for 

information (Lines: 29, 31, 33, 35, 36, 38,40, 42, 46, 48-66). Sand T followed the 

fourth condition of the CP and agreed at certain points in the information exchange to 
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shift the focus of the conversation to an explanation of meaning. Therefore, the change 

in purpose did not break the first condition of the CP nor alter T's role. T was still 

responsible for explaining the significance of the procedures when S requested that 

information. 

Cooperation demands (conversational implicature, CP and maxims) made the 

student responsible for supplying the facts and procedures she knew and for formulating 

questions she needed answered in order to meet her goals for the information exchange. 

While the use of a mediating strategy made S a more active participant throughout the 

instructional conversation at a fact and procedural level, it must be remembered she was 

the participant who had requested help. The tutor was the person with the infollnation 

she needed. Consequently, for the tutor to follow the CP and maxims meant his 

responsibility was to share his information with the student so that both the tutor and the 

student could reach the goals of the information exchange. 

The remaining examples (ICs: 4, 5, 7 /1-14, 16,20,21,23,24,26,27,36,39, 

45,51,53,55,60,62,64, 70, 71, 73, 74, 76 and 106) of the successful fact and 

procedurally oriented question and answer exchange with elaboration (Core Patterns 

3->6). One instructional conversation did not get started (IC 51) because the student 

had not adhered to the tutor's pre-negotiated conditions. In other words, the tutor would 

not agree to cooperate conversationally to help this student with the problem because 

the student had not held up his end of a pre-negotiated agreement. Consequently, no 

infOImation was exchanged on that topic during Instructional Conversation 51. 

It can be inferred from the actions and statements of the participants throughout 

all of these instructional conversations but the beginning of one (lC 51) that they were 

following the CP and maxims. Implicature indicated that all the tutors entered into an 

agreement with their students that affected who was ultimately responsible for 
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imparting what information during their instructional dialogues. How actively involved 

the students became depended on a set of pre-negotiated rules. 

Throughout these Ies, both the tutors and the students agreed to all shifts in the 

purpose in of these Ies (thefourth condition of the CP) but the changes in direction did 

not alter the tutors' or students' roles in the information exchange. Implicature indicated 

it was the tutors' responsibility to give their students the requested information. 

The conditions for conversational implicature also suggested who will provide 

what information can be negotiated and that this explicit negotiation can change the 

tutors' and students' conversational responsibilities. In some cases, to meet cooperation 

demands (i.e., to provided the information requested andfollow the CP and maxims) 

the students provided the tutors with significant amounts of data. These parts of the 

information exchanges helped all the tutors establish the aim of the Ie with some 

precision. But, once the students had difficulty, implicature predicted the tutors would 

take responsibility for providing the students with the information they needed. This is 

what all the tutors did. During one Ie (51) the student did not honor some 

pre-negotiated rules and the instructional conversation ended because the tutor would 

not cooperate conversationally and that part of their information exchange ended. 

By following Grice's (1975)CP and maxims, all of the tutors and students met 

the goals of the information exchange efficiently. Conversational implicature showed 

how the tutors became responsible for giving the students the facts, procedures or 

explanations the students requested. As a result of cooperation demands 

(conversational implicature, the CP and maxims), the tutors made the intellectual 

connections for their students during all the instructional conversations included within 

this category. The students' responsibility was to make the kind of help they wanted 

clear to the tutor. As a result, the students' conversational contributions were in the 

form of facts and procedures and/or questions. 
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The Unsuccessful Fact and Procedurally Oriented Ouestion and Answer Exchanges: 

Core Patterns (3->2->5) 

The tutorials categorized within this variation in the first conversational 

engagement system included segments where students were unable to answer fact 

and/or procedurally oriented (Core Pattern 3) questions. Core Pattern 2 represents how 

students tried to reply to questions they eventually answered incorrectly or possibly not 

at all. Core Pattern 5 represents how tutors resolved this situation. Therefore, all of 

these tutorials contained (3->2->5) patterns. 

The (3->2->5) pattern (the unsuccessful fact and procedurally oriented question 

and answer exchange) was found in 37 instructional conversations and each tutor had to 

resolve situations in which a student answered a question incorrectly or not at all. The 

average length of these conversations was 9' 04" with the shortest 55" and the longest 

41' 29". This was the most frequently occurring variation within either conversational 

engagement system. 

Of the thirty-seven instructional conversations in this category, there were 28 

(25%) instructional conversations (lCs: 2, 3, 6, 8, 10, 17, 19, 22, 25, 30-34, 37, 38, 40, 

41,46,47,49,56-58,61,63, 75, and 82) in which all unsuccessful exchanges followed 

the 3->2->5 pattern (the unsuccessful fact and procedurally oriented question and 

answer exchange). There were nine (8 %) instructional conversations (lCs: 1,9,28, 

29,43,50,52,66, and 78) containing both the unsuccessful fact and procedurally 

oriented (Core Patterns 3->2->5) question and answer exchanges and the unsuccessful 

probing (Core Patterns 1->2->5) question and answer exchanges. The parts of 
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instructional conversation numbers 1,9,28,29,43,50,52,66, and 78 containing the 

unsuccessful fact and procedurally oriented question and answer exchange (3->2->5) 

will be commented upon in this section. The sections of the above instructional 

conversations containing the unsuccessful probing question and answer information 

exchange (1->2->5) will be expanded upon during the discussion of the next variation. 

All of these instructional conversations included some successful fact and 

procedurally oriented question and answer information exchanges (Core Pattern 3) with 

the tutor reviewing, clarifying, elaborating, and/or explaining the procedures, facts 

and/or concepts the student needed to finish the assignment (Core Pattern 6). 

Additionally, but to a much lesser extent, students explained the procedures they used 

during the core segment of the instructional conversations (Core Pattern 6) and tutors 

confirmed the information exchanged was correct (Core Pattern 3). 

The focus of the analysis and interpretation of the instructional conversations 

conforming to this variation was on how an unsuccessful exchange of information 

following a fact or procedurally oriented question was resolved. Therefore, Core 

Pattern 3 (the successful fact and procedurally oriented question and answer and 

infonnation exchanges with confinnation) and Core Pattern 6 (the elaboration pattern) 

by themselves will not be further considered in this set of conversations because they 

have already been described in previous sections. 

A model of all the instructional conversations conforming to the unsuccessful 

fact and procedurally oriented question and answer exchanges (3->2->5 pattern) are 

illustrated in Figure 9. 



Opening Phase 

~ 
S teU. T what S wants 

~:k ;;,i*: b~ta~~o:at 
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Figure 9, A model of the 28 (25%) ICs confonning to the unsuccessful fact and 
procedurally oriented question and answer information exchange (Core 
Patterns 3->2->5), 

A model of the instructional conversations confOlming to the unsuccessful fact 

and procedurally oriented question and answer exchanges (3->2->5) and the 

unsuccessful probing question and answer exchange (1->2->5) are illustrated in Figure 

10, 
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Figure 10. A model of the nine (8%) ICs conforming to the unsuccessful fact and 
procedurally oriented question and answer information exchange (Core 
Patterns 3->2->5) and the unsuccessful probing question and answer 
exchange (Core Patterns 1->2->5). 

Instructional Conversation Two. This instructional conversation was selected to 

represent the unsuccessful fact and procedurally oriented question and answer exchange 

(3->2->5). This tutorial was selected because it shared salient characteristics with the 

other instructional conversations included in this category. That is, instructional 

conversation two contained all of the patterns which marked it as an unsuccessful fact 

and procedurally oriented question and answer exchange. 

The dialogue took four minutes and 55 seconds. The following letters and 

numbers represent a summary of the moves among the conversational engagement 
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patterns. Opening Pattern A-> Core Patterns 6->3->2->5->3->6->3->2->5->6->3->6-

>3->2->5->6->3->6->3->6->3->6->3->6->3->6->3->Closing Pattern a. The 

instructional conversation is illustrated below in Figure 11. 

Opening Phase Core Phase Closing Phase 

~ 
S tell5 T what S want" 

:~~k ~i*: tu1t~C::~°:Ot . ... ~ ..1J talk about work. 

T uu S a probing 
S reveals reasoning or 

rc: neelS on the meaning 
question. oC the answer, solution 
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l..!!J ~ ...... T and S agree: the 
S tells T what S want.! instructional 
help with. S starts to conversation has ended 
work. and talh about and the S leaves. 

problem while T listens 

~ ~ 
S will not or cannot 
answer, or gives a T gives hints, narrows, 

garbled. incomplete or or answers the question. 

fQ incorrect answer. r···· . 
S explains the problem 
up to the place where S 

~-needs help. S gives , ............ t···· r:::::::::-'····"··"· "i coruidcrable T and S agree the 
inronnation. , irutruclional 

conversation has ended 

~, ~ and start another 
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problem. 
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Problem correct information. procedures, facts, 
unfamiliar to T. S Can conrain concept!. 

m~s~tilXtl~~:~~a~I~:.if) confirmation palterru. 

Doth share information. . ................................................ 

Figure 11. A model of Instructional Conversation Two. This conversation is an 
illustration of the unsuccessful fact or procedurally oriented question 
and answer information exchange (Core Patterns 3->2->5). 

01: S: Hi! I think I got the problem almost 
finished. It's right here. It's this 
problem here. 

Opening Pattern A: S asked T for help 
and showed T problem 20.53 in Chang. 
S gave T time to read it. 

Problem 20.53: When 1.645 g of white phosphorus is dissolved in 75.5 g of CS2, the 
solution boils at 46.709°C, whereas pure CS2 boils at 46.300°C. The molal boiling 
point elevation constant for CS2 is 2.34°C/m. Calculate the molar mass of white 
phosphorus and give the molecular formula. 



02 T: OK, and you've started out correctly 
by finding the molality, the BP was 
elevated by .409 degrees. That's 
right, divided by the elevation 
constant. So, we've found molality. 
OK, this is correct. OK, now you 
want to use this to derive the rest of 
the information. You've got the 
mass of the material. So, what's the 
moles equal to? Moles equals mass 
divided by molar mass. 

03 S: Vh, hum. 

04 T: OK, so, uh, how many Kg do you 
have here of solvent? 

05 S: 1.6. 

06 T: No, that's the solute. Seventy-five 
point five grams is the solvent. 

07 S: Oh. OK. 

08T: OK. So, now how many moles 
would you have? This is the moles 
you would have if you had a Kg of 
solvent. But you don't have a Kg of 
solvent. You only have 75.5g. 

09 S: Vh hum. 

10 T: So, how many moles of solute do 
you have? If you have this? 

11 S: You divide by 75.5 grams ..... 

12 T: Nooo, if you had a Kg. Look at it 
this way, there's a Kg, now if you 
take off a small chunk of it, 75.5 g is 
. 0755 Kg. Divide by a thousand, 
you get Kg. 

13 S: Vh hum. 
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Opening Pattern A: T checked S's work 
and confirmed S had done the problem 
correctly so far. S did not elaborate on 
the procedures he had chosen. 

Core Pattern 6: T pointed to some 
information in the problem statement and 
started to explain the procedure needed 
to complete the next step of the problem. 
T asked a rhetorical question. 

Back-channel utterance. 

Core Pattern 3: Tasked S a question that 
called for a fact stated in the body of the 
problem. 

Core Pattern 2: S answered incorrectly. 

Core Pattern 5: T told S he had 
answered the question incorrectly and 
what to label his answer. Then T gave S 
the correct answer and label. 

Core Pattern 3: S confirmed he 
understood. 

Core Pattern 3 & 6: Tasked S a 
question. Then explained what another 
piece of data from the assigned problem 
meant in relation to the amount of 
solvent in the problem. 

Back-channel utterance. 

Core Pattern 3: T restated his question. 

Core Pattern 2: The student answered 
incorrectly. 

Core Pattern 5 & 6: T told S his answer 
was incorrect. T started to answer the 
question . 

Back-channel utterance. 



14 T: Now, if you have .175 moles in a 
Kg of solvent, you're going to have 
less than that in this amount of 
solvent, aren't you? You're not 
following? 

15 S: Yeah, I can figure it out. 

16 T: 

17 S: 

18 T: 

19 S: 

20T: 

21 S: 

22T: 

23 S: 

Let's say you had half a Kg of 
solvent. How many moles would 
you have in a half a Kg of solvent? 
If you had .175 moles in one Kg and 
the same concentration and you had 
half of that, how many moles would 
you have? 

If I had a half a Kg? 

Half as much soL .. In other words 
just take in half. 

I would divide this by one-half. 

You wouldn't divide by one-half, 
you would divide by 2. You would 
mUltiply by one-half wouldn't you. 
If you divide by one-half you are 
doubling something. 

Oh, yeah, uh huh. 

You would take half of it, is what 
you're saying, which is right. So, 
you would divide by two, you 
would mUltiply by one-half. 

Uhm. 

24 T: Right. But you don't have a half as 
much, you've got .0775 as much. 
So you want to multiply that by 
.0755, that would give you the 
actual number of moles you have in 
that little bit. 

25 S: Uh huh. 
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Core Pattern 6: T continued to explain 
the answer to the question posed in line 
10. and asked S a monitoring question. 

Core Pattern 3: S's tone of voice 
indicated he was not following T. 

Core Pattern 6 &3: T responded to S's 
tone of voice; switched to a simpler 
situation and rephrased the question. 

Core Pattern 3: S asked for clarification. 

Core Pattern 3: T gave the information 
to S and also gave him a partial answer 
to the question posed in line 16. 

Core Pattern 2: S responded to the hint 
but answered incorrectly. 

Core Pattern 5 &6: T answered the 
question and elaborated. 

Core Pattern 3: S agreed. 

Core Pattern 6: T continued to elaborate. 

Back-channel utterance. 

Core Pattern 6: T answered the original 
question posed in line 10. 

Back-channel utterance. 



26 T: Does that make sense? 

27 S: Yeah. 

28 T: OK. So, now you know the number 
of moles, this much. 

29 S: That's the number of moles of...? 

30 T: That's present. 

31 S: of what? 

32 T: When you have this number of 
grams, how many grams? 1.645 g 
corresponds to that number of 
moles. 

33 S: (The student sighs.) 

34 T: You don't follow? 

35 S: This is how many moles of what? 

36 T: Solute. 

37 S: All right. 

38 T: Because molality is moles of solute 
per Kg, let's write that down, 
solvent. So that's the molality. But 
all we know is how many moles of 
solute we would have if we had a 
Kg of solvent. 

39 S: Vh hum. 

Core Pattern 3: T asked a monitoring 
question. 
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Core Pattern 3: S told T he understood. 

Core Pattern 3: T told S what they had 
found. T wrote the problem on a piece 
of paper and the student followed. T set 
up the algorithm for the division but he 
didn't work out the answer. 

Core Pattern 3: S asked a question 
calling for clarification of a fact. 

Core Pattern 3: T misinterpreted the S's 
question and answered the wrong 
question. 

Core Pattern 3: S clarified his question. 

Core Pattern 6: T continued to explain 
the solution path and didn't respond to 
S's repaired question. 

OC: The evidence suggested S tried to 
catch T's attention. 

Core Pattern 3: T heard S and asked a 
monitoring question. 

Core Pattern 3: S asked his question 
again. 

Core Pattern 3: T answered immediately 
and correctly. 

Core Pattern 3: S confirmed he 
understood. 

Core Pattern 6: T continued with his 
explanation of the solution path. T wrote 
the information down while S watched. 

Back-channel utterance. 



40 T: Now, we've just seen we don't have 
a Kg of solvent we have much less. 
So we are now calculating this 
number of moles of solute. That 
number of moles of solute is that 
number of grams. Isn't it because 
that's the amount you put in there? 

41 S: Vh hum. 

42 T: Definition, moles is mass over 
molecular mass. If you know the 
number of moles, moles. Sorry 
that's mass. It's not the same as 
molality. It happens to have the 
same symbol but it's not the same 
(pause) mass. If we have the mass 
and the number of moles then the 
only unknown is the molecular 
mass. 

Core Pattern 6: T continued the 
explanation and asked a monitoring 
question that called for agreement. 

Core Pattern 3: S agreed. 

Core Pattern 6: T continued the 
explanation of the solution path. 
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43 S: So I have to find the molecular mass Core Pattern 3: S asked T to confirm the 
of white phosphorus? Right? last procedure S needed to solve the 

problem. 

44T: Yeah, does that make sense? So, 
you have three steps, find the 
molality, then you find the actual 
number of moles in the amount you 
have, then you convert that by using 
the mass. 

Core Pattern 3 & 6: T confirmed the 
student was right and asked a monitoring 
question. Then T summarized the steps 
S needed to use to complete the solution 
path. 

45 S: All right. Core Pattern 3: S told T he understood. 

46 T: Why don't you sit down over here. Closing pattern a: The tutor suggested 
the student move over to finish the 
problem. S moved over. 

OC: Another student comes toward the 
tutor for help. 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. Instructional Conversation 2 (presented 

above); the unsuccessful/act alld procedurally oriented question and answer exchange 

(Core Patte1'lls 3->2->5). 
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This student had completed the first step for finding the molecular mass of white 

phosphorus and showed his work to T but offered no more information about how he 

had attempted to solve the problem (01). T checked S's work, confirmed it was correct 

so far, and took responsibility for giving S the information he needed to move on to the 

next step (02). During parts of this information exchange, Tasked S questions that 

called for facts or procedures (04, 10, 16) and S answered them incorrectly (OS, 11, 19). 

Each time T took responsibility for giving S the correct information (06, 20, 24). 

In response to S's incorrect reply in line 11, T started to give the answer (12,14) 

but when Tasked S a monitoring question (14), he found S was not following (15). As 

a result, T devised a simpler situation (16). However, even after T gave a hint (18) the 

student still did not answer the question correctly (19). Consequently, the tutor 

answered the question; related it to the simpler situation, and elaborated (20, 22). Next, 

T went on to answer the original question proposed in line 10 (24). 

At another point in the conversation, the student needed some information and 

asked for a fact (29). First, T answered the wrong question. S took responsibility for 

getting the information he needed (31, 33, 35). As soon as T understood the question, 

he answered it immediately (36). This is the only example from the 112 instructional 

conversations in which a tutor did not answer a student's question immediately. The 

evidence suggested this happened because the tutor had moved on to address the next 

step in his explanation of the solution path and was not really following the student's 

comments at that place in the information exchange. T repaired the exchange and after 

answering the student, T wrote out and told S the rest of the procedures S needed to 

finish the problem (38, 40, 42, 44). 

During this instructional conversation, T took the most active role. T planned 

the correct sequence of steps to complete the procedure and while he did that, he 

imparted the information the student needed. When the student could not answer a 



question, T took responsibility for giving him the correct information. While he 

provided the facts and the procedures essential for S to finish the problem, T also 

planned the solution path and thereby made the intellectual connections for S. 
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On the other hand, the student tried to answer the tutor's questions. S also 

provided back-channeling comments that indicated he was following or trying to follow 

the tutor's explanation. S took responsibility for asking the tutor to clarify a fact when 

he did not understand what the tutor was starting to talk about. 

The remaillillg examples (ICs: 2, 3,6,8,10,17,19,22,25,30-34,37,38,40, 

41,46,47,49,56-58,61,63,75, alld 82 of the ullsuccessfulfact alld procedurally 

oriented question alld allswer exchallge (Core Patterns 3->2->5) alld ICs 1,9,28,29, 

43,50,52,66 alld 78 contailling both Core Patterns 3->2->5 alld the ullsuccessful 

probing question alld allswer exchallges (Core Patterns 1->2->5). The focus of the 

discussion of the remaining examples is to explore how students and tutors took 

responsibility for exchanging information when students could not or would not answer 

questions asking for a fact or procedure. 

The tutors asked 584 fact and procedurally oriented questions during the 37 

instructional conversations analyzed. The evidence suggested, the tutors used questions 

to as a diagnostic tool and to keep the instruction an exchange of information. Of those 

questions, the students did not answer 156 (26.7%) successfully. The researcher 

considered a question answered unsuccessfully when a student did not respond to a 

tutor's question or did not answer a tutor's question correctly. As a result of the 

student's non-response or incorrect response, the tutor had to do something to keep the 

conversation going. What the tutors did fell into five categories that are summarized in 

Table 2. The categories are illustrated and discussed after the table. 
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Table 4. How tutors repaired their students' lack of response or incorrect answers to the 
tutors' fact and procedurally oriented questions. 

1. Tutors 2. Tutors 3. Tutors 4. Tutors 5. Tutors used 
answered gave Ss narrowed clarified in mediating 
questions. hints. questions. response to Ss strategies. 

questions 

26.9% 34% 28.2% 3.2% 7.7% 

(42 questions) (53 questions) (44 questions) (5 questions) (12 questions) 

Each of these categories will be discussed and illustrated with examples from 

the remaining instructional conversations. 

1. The tutors answered the question the student could not answer, or would not 

answer (42 questions [26.9%]). 

Instl'llctional Conversation 40. This conversation had been in progress for a few 

minutes. The tutor and the student had been discussing how a battery worked. The 

tutor wanted to know where the copper ion was going to migrate to during the reaction 

(082). The student does not answer (083). In line 084, the tutor answered his own 

question and the student agreed with him (085). 

082 T: Uhm, copper's going to go where? 

083 S: (no response). 

084 T: The copper ion is going to 
go bang right there. 

085 S: Right. 

oc: T is pointing to the cathode on the 
diagram. 

Instl'llctional Conversation 58. The tutor wanted to know if the student knew 

what information the ending on the name of one part of the compound gave her (300). 
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The student cannot answer the question and told the tutor (303). The tutor answered the 

question (304). 

300 T: One other thing about this. You remember what the -ate ending for this 
means? 

301 S: Ah. 

302 T: It's not going to change anything but it will remind you of what is going 
on. 

303 S: Vh huh. It means, well no I don't. 

304 T: Yeah, the -ate ending on a name like this means it is an anion. So, it's 
got a negative change on it which you're showing. 

Instructional ConversationS7. During this conversation the tutor and the 

student are looking at an equation. It is an equation in which an acid (NaOH) reacts 

with a base (HCI) (44) and produces a salt (NaCl) and water. This a very common 

reaction. The tutor asked S what the products would be (45). The student answered 

incorrectly (46) and the tutor gave the student the correct answer (47). S agreed (48). 

43 T: That's a base (NaOH) and that's and acid (HCl). 

44 S: Acid, OK. 

45 T: What's it make? 

46 S: Acid. 

47 T: No, salt. 

48 S: Salt, OK. 

These examples show the manner in which tutors answered questions students 

could not answer, or would not answer (42 questions [26.9%]). After the tutors 

answered the questions the students could not or would not answer the conversation 

continued in an orderly manner. 



2. The tutor gave hints to the student, so that the student might be able to 

answer the Qllestion. (53 Questions [34%]) 
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Instructional Conversation 40. The tutor asked the student the label given to a 

mole of electrons (082). The student does not answer (083). The tutor supplied a hint 

(084). He gave the student the first name of the person that a mole of electrons was 

named after. This is a very well known name in freshman chemistry. With the tutor's 

hint, the student answered the original question cOlTectly (085). 

082 T: And what is a mole of electrons called? 

083 S: Uhm. 

084 T: After old Michael. 

085 S: A Faraday. 

This example shows the way in which tutors gave hints to students so that the 

question was answered. After the question was answered, the conversation continued in 

an orderly manner. 

3. The tutors narrowed Questions the student could not or would not answer. 

(44 Questions [28.2%]) 

Instructional Conversation 58. During this exchange the student wanted to 

know where she should put on charge on the ion (291). First, the tutor wanted to know 

if the student knew what sign (a plus or a minus) would go on the ion (292). The 

student answered incorrectly (293). The tutor narrows the question when he asked S 

"Are you sure it's a plus?" (294). The only other alternative answer is a minus. S 

answered the question correctly and the instructional conversation continued (295). 

291 S: So do I have to write a two right here? 

292 T: With what sign? 

293 S: Plus. 

294 T: Are you sure it's a plus? This is a ..... 

295 S: Oh, this ends up being a minus two. Oh, OK, I see. 
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Instructional COllversation 8. The tutor had asked the student for an example of 

a solution in which the electrodes for an Electrolytic Cell might be immersed (865, 

867). The student is not sure what an example solution might be (868). As a result, T 

supplied the substance the electrodes are make from (869,871). With that infonnation, 

the identification of a possible solution was narrowed considerably and S was able to 

give the correct answer. (879, 872). 

865 T: Well, you haven't told me what's in those solutions though. Uh, if you 
just put an anode and cathode in water nothing's going to happen. (Both 
T and S are laughing.) 

866 S: Uhm, this is going to have to be a more positively charged thing because 
of the electrons. 

867 T: Just give me an example. 

868 S: I'm not exactly sure. 

869 T: (T is pointing to the diagram of the Electrolytic Cell drawn on the 
student's paper.) What would one of these be? Let's just take, uh, 
without calling it an anode or cathode, let's just take a metal, let's say 
you ...... copper. 

870 S: OK. So, it. We would have copper and probably copper sulfate. 

871 T: That's right. And over here let's say you call that zinc. 

872 S: Then we would have zinc sulfate here. 

873 T: That's right, zinc. 

These examples indicate the manner in which tutors narrowed questions their 

students could not or would not answer. After the question was answered the 

instructional conversation continued in an orderly manner. (44 questions [28.2%]) 

4. Tutor's clarified the questions they asked students. if the students requested 

clarification. (five questions [3.2%]) 

Instructional Conversatioll 2. During the previous interaction, S had just given 

T an incorrect answer. T started to answer the question (12, 14) and asked S a 

monitoring question (14). S's tone of voice indicated he was not following T (15). T 
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responded to S's tone of voice; switched to a simpler situation and rephrased the 

question (16). S asked for clarification (17). T made sure S knew which set of numbers 

they were talking about (18). 

12 T: Nooo, if you had a Kg. Look at it this way, there's a Kg, now if you take 
off a small chunk of it, 75.5 g is .0755 Kg. Divide by a thousand, you get 
Kg. 

13 S: Uh hum. 

14 T: Now, if you have .175 moles in a Kg of solvent, you're going to have less 
than that in this amount of solvent, aren't you? You're not following? 

15 S: Yeah, I can figure it out. 

16 T: Let's say you had half a Kg of solvent. How many moles would you have 
in a half a Kg of solvent? If you had .175 moles in one Kg and the same 
concentration and you had half of that, how many moles would you have? 

17 S: If I had a half a Kg? 

18 T: Half as much sol [vent] .... 

This example illustrates the manner in which the tutors clarified the questions 

they asked students, if the students requested clarification. (five questions [3.2%]) 

5. Tutors used mediation strategies to encourage the student to answer a 

question. (12 questions [7.7%]). 

Mediation strategies took several forms and will be described here. During the 

instructional conversation used as the exemplar for this conversational variation, the 

tutor devised a simpler situation for the student but the student still could not answer the 

question. As a result, the tutor answered the question (IC 2: Lines 10-23). The same 

tutor created a richer context around a question he asked during another tutorial, but the 

student still could not answer it. Again, the tutor answered the question (IC: 22). 

Another tutor had the student look for an answer in the textbook but the student 

could not find the answer. Subsequently, the tutor found the answer and answered the 

question (ICs: 25 and 75). 
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A tutor helped a foreign student read the homework question so that the student 

could hear the clarifying intonation patterns. This enabled the student to start the 

assigned homework problem (IC: 29). 

One tutor asked a student a question the student could not answer. This tutor 

backed up to a place in the problem solving procedure where the student could answer a 

question. Then the tutor brought the student forward in small steps until the student 

answered the original question. (This happened six times during ICs 30 and 40 and the 

student successfully answered the original question one half the time.) 

During another tutoring session, the tutor abandoned a question the student 

could not answer and asked her to draw a picture instead. The student was able to 

answer the original question (IC: 82). 

These examples are a synopsis of the instances in which tutors used mediation 

strategies to encourage students to answer questions. (12 questions [7.7%]). 

In summary, when students could not or would not answer questions, tutors took 

responsibility for making sure the students obtained the answer. The tutors used several 

strategies to make sure the correct information was imparted and to make sure the 

instructional conversations continued toward a successful conclusion. Among those 

strategies, tutors answered the questions students could not answer. They also gave 

hints, nalTowed the original question, clarified the question or used mediating strategies 

to encourage students to participate in the information exchange and make sure the 

COlTect data was exchanged. 

Like Core Patterns 3->6, students also took responsibility during this set of 

instructional conversations for asking questions when they needed information. During 

these 37 tutorials, they asked 132 questions. Most questions focused on the facts and 

procedures needed to finish the homework successfully. Some of the students asked 
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questions that required the tutor to explain the meaning of a procedure, data, or concept 

in relation to the problems they were solving. 

For example, the information exchange during Instructional Conversation 75 

centered on a laboratory assignment. The student had just found out that silver, 

mercury and lead were insoluble in water and they were also insoluble in hydrochloric 

acid. She told the tutor that information didn't mean anything to her. Now, S wanted T 

to tell her what her data meant (55). The tutor immediately took responsibility for 

explaining her data by first organizing and clarifying the experimental facts (56). In 

line 58, he solved the problem for her when he told her what she had to do. S still 

indicated she did not understand (59, 61). The tutor responded to the student's stated 

needs and gradually gave her more information (62, 64, 66). Finally, (70) the tutor 

made the intellectual connections for S when he told her what she needed to think about 

in order to answer the question posed in line 55. 

55 S: Well, it doesn't mean anything. They're supposed to all be insoluble in 
HC!. Insoluble in water. So, how can you tell anything? 

56 T: OK. Well, there are additional, there's got to be additional differences 
right? Otherwise you wouldn't be able to tell the difference and that's, 
that's where the. In other words, you're given several pieces of 
information. OK. Number one. OK. You get a white precipitate when 
you add cold HC!. That means it could either be silver ion, lead ion, or 
mercury ion. 

57 S: Mercury. 

58 T: But you don't know which. All you know at this point is. It could be any 
or all of those three. All right. Now you're given more information. 
Number two. The white precipitate partly dissolved in hot water. So, 
somewhere in your information that you have at your disposal there's got 
to be some data about one of those being soluble in hot water. But which 
one? That's what you've got to find. So, what you need to find. You 
need to ..... 

59 S: It is just oooohhhh, but (long pause). It just said that chlorides are, except 
for these are soluble in water, so they. 

60T: Vh hum. 
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61 S: are supposed to be not soluble in water. 

62 T: Yes. That's the whole deal, right? You added choride, hydrochloric acid, 
right? Hel? 

63 S: Vh huh. 

64 T: One hundred per cent ionized hydrogen ion and chloride ion. 

65 S: Vh hum. 

66 T OK, and when you do it you get a white precipitate. In other words, the 
chloride of something is insoluble, and the only chlorides that are 
insoluble are either silver, lead, or mercury. 

67 S: Ooooooohk. 

68 T: OK? 

69S: Mmmmm. 

70 T: So. You've established that you've got possibly a mixture of chlorides of 
lead, mercury, or silver. Now, you have to use the additional information 
that's given to figure out which one, which ones are there and which ones 
are not there. Now, you need to find out which if any of those chlorides 
are soluble in hot water. (pause) Silver chloride soluble in hot water? 
Lead chloride soluble in hot water? Mercury chloride soluble in hot 
water? 

71 S OK. 

This example illustrated how tutors responded to their students' requests for 

information. None withheld information. 

In summary, this set of 37 of instructional conversations was used to furnish 

information on the roles of the tutors and the students when students, at first, could not 

or would not answer questions. The tutors used several strategies to make sure the 

correct information was imparted and to make sure the instructional conversations 

continued toward a successful conclusion. Among those strategies, tutors answered the 

questions students could not answer. They also gave hints, narrowed the original 

question, clarified the question or used mediating strategies to encourage students to 
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Like Core Patterns 3->6, students also took responsibility for asking questions 

when they needed information. During these 37 tutorials, students asked 132 questions. 

Like the other variations within this conversational engagement system, most students' 

questions focused on the facts and procedures needed to finish the homework 

successfully. Some students asked questions that required the tutors to explain the 

meaning of the concept or solution path. The tutors always met their students 

informational needs. No tutor withheld information. 

The intellectual substance of the information exchanges. Instructional 

COllversatioll2 (presented above); the unsuccessful fact and procedurally oriented 

question and answer exchange (Core Pattei'll 3->2->5). During this tutorial, the tutor 

took the most active role and provided the facts and procedures the student needed to 

complete the problem correctly. When the student could not answer a question, the 

tutor made sure S obtained the correct information. The tutor decided the procedures 

the student would use and the order in which the student would use them. As a result, 

the tutor made the intellectual connections for the student. 

The student provided comments that indicated he was or was not following the 

tutor's explanation. He asked the tutor to clarify a fact for him. Also, he tried to answer 

the tutor's fact and procedurally oriented questions but was not successful. While the 

student did try to participate in the information exchange, his primary role was to 

receive and eventually act upon the tutor's fact and procedurally oriented information. 

The evidence indicated the student did obtain the information he needed to complete the 

solution to the homework problem. 

The remaining examples (ICs: 2-5,7,10,17,19,22,25,30-34,37,38,40,41, 

46,47,49,56-58,61,63,64,75, and 82) of the unsuccessfulfact and procedurally 
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oriented question and answer exchange (Core Patterns 3->2->5) and the instructional 

conversations numbers 1,8,28,29,43,50,52,66, and 78 containing both Core 

Patterns 3->2->5 and the unsuccessful probing question and answer exchanges ( Core 

Patterns 1->2->5). The tutors always took the most active role and provided the facts 

and procedures the students needed to complete their problems successfully. When 

students could not answer questions, tutors used several strategies to encourage the 

students to answer their questions but if they could not, the tutors made sure Ss obtained 

the correct information. During all of these instructional conversations, the tutors 

decided the procedures the students would use and the order in which they would use 

them. As a result, the tutors took a very active role and imparted the information the 

students needed to finish their homework problems. While doing that, they planned the 

solution path and made the intellectual connections for the students. None of the tutors 

withheld information from the students with whom they worked. 

Students provided comments indicating they were or were not following the 

tutors' explanations. When necessary they asked the tutors to clarify facts for them. 

Most often, they were willing to answer the tutors' fact and procedurally oriented 

questions. In fact, students successfully answered the tutors questions about 74.4% of 

the time. During the core phase of these conversations, students took responsibility for 

receiving and if possible acting upon the tutors' fact and procedurally oriented 

information and explanations of meaning. 

Again, these instructional conversations were consistent with respect to the 

tutors' and students' roles and the intellectual substance of the information exchange. 

The students took responsibility for trying to answer any fact and/or procedural 

questions the tutors asked and for making sure the tutors understood the Ss' 

informational needs. All the tutors took responsibility for giving their students the 

information they wanted at each point within the instructional conversation where 



204 

students could proceed no further or could not answer a question. Not all of these 

instructional conversations were at a fact and procedural level. However, it was the 

tutors who explained the meaning of a concept, set of data, or procedure, made the 

intellectual connections for the student, and planned the solution path. None withheld 

information. 

The use of mediation strategies. Instructional Conversation 2 (presented 

above); the unsuccessful fact and procedurally oriented question and answer exchange 

(Core Patterns 3->2->5). There was no pre-negotiation between this tutor and student 

on who would take responsibility for imparting what information. Therefore, this tutor 

wrote out the formulas the student needed to solve the problem. The student followed 

the tutor's explanations. Consequently, the tutor set both the pace and the order of the 

presentation and the student followed. As a result, there were times it was not clear the 

student was able to follow the tutor (15, 19). At another point in the information 

exchange, the tutor did not respond to the student's inquiry (29, 31). The evidence 

suggested this happened because T was involved in organizing and explaining the rest 

of the problem solution path in an orderly fashion (32), rather than responding to the 

student's immediate informational needs. Because the tutor did the explaining and 

writing, he took the most active role in the information exchange. 

The remaining examples (ICs: 2-5,7,10,17,19,22,25,30-34,37,38,40,41, 

46,47,49,56-58,61,63,64,75, and 82) of the unsuccessfulfact and procedurally 

oriented question and answer exchange (Core Patterns 3->2->5) and the instructional 

conversations numbers 1,8,28,29,43,50,52,66, and 78 containing both Core 

Patterns 3->2->5 and the unsuccessful probing question and answer exchanges ( Core 

Patterns 1->2->5). The tutors sometimes used mediation strategies to encourage their 

students to further consider an answer to a question to which the student had not 

responded to or answered incorrectly. These were considered localized mediation 
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strategies and have already been discussed in relationship to the first topic in this series 

(The roles of the tutor and the student). The mediation strategies of interest here are the 

ones the tutors and/or students used throughout an instructional conversation or during a 

significant portion of an instructional conversation. 

The researcher found the tutors used mediating strategies during 17 instructional 

conversations (ICs: 1,2,3,8,9,22,25,28,29,34,37,40,61,63, 75, 78, and 82). 

During 12 of these conversations (lCs: 1,2,3,8,9,22,25,28,29,34,37, and 40) the 

tutor wrote, drew or looked up information in the textbook to meet their students 

informational needs. During five other conversations (lCs: 61,63, 75, 78, and 82) the 

student did the writing or drawing. The field notes and audio-tapes indicated the 

students used the mediating strategies to explain what they did to solve a problem or 

what they might do to solve a problem. 

The tutors' mediating strategies from ICs 1,2,3,8,9,22,25,28,29,34,37, and 

40 will be discussed first. The total time for these 12 instructional conversations was 

103' 26". The average time to complete one of these instructional conversations was 8' 

37" with the shortest 4' 50" and the longest 32' 35". The total number of question asked 

during these tutorials was 264. The tutors asked 219 or 83% of the all questions and the 

students asked 45 or 17% of the questions. 

This set of instructional conversations were very similar to IC Two. The student 

and the tutor did not negotiate who would impart what information. As a result, the 

tutors wrote out the formulas, drew the diagrams, and/or used the textbook to find 

information the students needed to solve the problems with which they were having 

difficulty. The students always followed the tutors' explanations. While the students 

did answer tutor formulated questions, the students spent much of their time following 

the tutors' explanations. Consequently, the tutors took the most active role in and set 

both the pace and the order of the presentations. Because the students were following 
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able to understand their tutors' train of thought. 
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During the second set of instructional conversations to be discussed (IC: 61,63, 

75, 78, and 82) the student did the writing or drawing. The total time for these five 

instructional conversations was 64' 06". The average time to complete one of this set of 

instructional conversations was 12' 49" with the shortest 2' 22" and the longest 41' 29". 

The total number of questions asked during these tutorials was 68. The tutors asked 49 

or 72.1 % of all the questions and the students asked 19 or 27.9% of the questions. 

These tutors and students had negotiated prior to the core phase of their tutorials 

who would impart what information. Consequently, the tutors had encouraged their 

students to write out their procedures or draw pertinent figures and explain them. As a 

result, the students were actively involved in recounting the formulas. data. approaches, 

and/or procedures they might use to solve the homework problem. Using the 

information the students had provided. the tutors were able to identify exactly what the 

students needed to know and to provide prompt assistance. This assistance kept the 

instruction moving forward in an orderly manner and at the students' pace. The tutors' 

mediation strategies seemed to help them avoid places in the instructional sequence 

where they might have had to make assumptions about the students' needs. While the 

students only gave facts and procedures. these techniques enabled the students to ask 

questions about procedures and meaning as both the tutor and student moved through 

the solution path. Therefore. the mediation strategies provided the tutors with timely 

opportunities to clarify procedures and explain the meaning of the work the students 

were trying to complete. 

Even during Instructional Conversation 78. which lasted 41' 29". the instruction 

was relatively smooth because the student wrote out his work as S proceeded through 

the problem. This just happened to be a very long and very complicated problem. The 
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student did the writing and the tutor took responsibility for planing the solution path at 

places the student could go no further and making the intellectual connections for S. 

The questions the tutor asked were timely and moved the solution path forward in a 

very direct manner. T only asked 18 questions during the entire instructional sequence 

and the student answered 14 of the 18 correctly. The student asked the tutor eight 

questions. 

One interesting comparison between the two sets of conversations is between 

the number of questions the students asked. During instructional conversations: 61,63, 

75, 78, and 82 the students used the mediating strategies. The total number of questions 

asked was 68. The tutors asked 49 or 72.1 % of all the questions and the students asked 

19 or 27.9% of the questions. During instructional conversations: 1,2,3,8,9,22,25, 

28, 29, 34, 37, and 40 the tutors used the mediating strategies. The total number of 

question asked was 264. The tutors asked 219 or 83% of the all questions and the 

students asked 45 or 17% of the questions. Therefore, the evidence suggests that when 

students wrote or drew as they explained their solution path they asked more questions 

(27.9%) than during tutoring situations where the tutors wrote, drew and/or looked up 

information for the students (17%). This is one indication that when students are 

encouraged to use mediation strategies they ask more questions and consequently, are 

more actively involved in the instructional conversation. 

As far as the intellectual substance of these instructional conversations was 

concerned, the successful use of mediation strategies on the pmt of the student 

encouraged them to participate more actively in the instructional conversations at a fact 

and procedural level. They also afforded the tutors the oppOltunity of respond to their 

students' questions in a timely manner and to evaluate the students' ability to manipulate 

facts and procedures. The tutors took responsibility for explaining meaning to their 

students when the students made that kind of request. 



208 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective infonnation exchanges. II/structiol/al Conversation 2 

(presented above); the ul/successfulfact al/d procedurally oriel/ted question al/d 

al/swer exchange (Core Patterl/s 3->2->5). This tutor and student had not negotiated 

who would impart what infonnation as they entered into their instructional 

conversation. 

Therefore, during this IC, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) Students come into the tutoring room because they need help with the 

assigned homework. 

b) The tutor from whom the student requested assistance was a Chemistry 

Professor and had infonnation that can help the student with the assignment. 

c) The tutor was willing to give the students the infonnation they needed to 

finish their assigned homework problems successfully. 

The Cooperative Pril/ciple and maxims (Grice, 1975) will be used to support the 

tutor's and student's implied roles as they entered into the Core Phase of IC 2. The 

background knowledge available to both T and S indicated the student asked for help 

because he needed it and when the tutor decided to help, it was the tutor's responsibility 

to provide, as best he could, the information the student wanted. Predictably, the tutor 

took the most active role in the infonnation exchange and provided the facts and 

procedures the student needed to complete the problem correctly. The tutor decided the 

procedures the student would use and the order in which the student would use them. 

Because an instructional conversation is an infonnation exchange, question 

asking and answering provide a medium through which infonnation can be exchanged 

between the participants. It also keeps what should be a dialogue from becoming a 

monologue. But with teacher questioning and student answering, there is a temporary 
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shift in roles. The student is now providing the information through his/her answers to 

the teacher's questions. Therefore, there is a greater risk that questions may not be 

answered or may not be answered conectly by the student because the student mayor 

may not know the answer. If the student does not know the answer, some kind of 

conversational repair must take place to keep the information exchange going. 

Therefore, what the tutor did in Ie 2 to ensure the maximally effective exchange of 

information when the student could not or would not answer a question calling for a fact 

or procedure can be explained in Gricean (1975) terms (05, 11, 19). 

When Tasked S a question (05), he and the student had temporarily shifted roles 

in the information exchange. Even though S answered incorrectly, S maintained the 

second condition of the CP (his answer while incorrect was dependent upon the content 

of the previous conversational exchanges) and the maxim of quality inasmuch as he 

tried to answer with what he thought was correct information. Implicature indicated 

that it was the tutor's responsibility to make sure the conect infOlmation became part of 

the exchange. As a result, the tutor immediately assumed his implied role and supplied 

the student with the right answer. In doing so, T used the CP and maxims to support the 

implicature. T followed the maxim of quality since he answered S truthfully; the 

maxim of quantity because he only gave S the necessary information; the maxim of 

relation inasmuch as he kept to the point and the maxim of manlier since his answer 

was brief. Throughout the exchange T was also following the third condition of the CP, 

i.e., that the conversational exchanges should continue in an appropriate manner until 

the participants agree to end it. In this case, the participants were nowhere near meeting 

the original goals of the information exchange. Therefore, as soon as the correct answer 

became part of the information exchange; the tutor was able to continue with his 

explanation in an orderly manner. 
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In line 10, the tutor and student shifted roles again. The tutor asked the student 

another question S was unable to answer. Again, the student followed the second 

condition of the CP because he tried to tie his answer to the subject under discussion. S 

followed the maxim of quality inasmuch as he answered with what he thought was the 

correct response. Predictably, the tutor started to explain the answer to S (12, 14) 

because that was his implicated responsibility. However, T realized the student was not 

following (14, 15). T decided to use a mediating strategy and revised the example into 

a simpler one so that the student might be able to more easily understand the principle 

behind the original question. The tutor was following the fourth condition of the CP 

(conversations can have a definite or indefinite pwpose but both participants decide 

what it will be) and second condition of the CP (the contribution each participant 

makes to the exchange of information should be dependent on the content of previous 

conversational exchanges) because he wanted the student to understand what it meant 

to have less than a Kg of solvent and what that would do to the amount of moles of 

solution. The student made no objections to this shift in focus. Therefore, during these 

conversational exchanges, T observed thefirst condition of the CP because the simpler 

situation T created was related to the question T first posed in line 10 and it would 

eventually meet the student's needs; the maxim of manlier since he tried to use an 

example the student could follow; and the maxim of quantity because he tried to make 

the example concise. While still trying to cooperate, the student could not correctly 

answer the question T posed in the simpler situation (19). The tutor continued to follow 

the secolld and third cOllditions of the CP(there should be an unstated ullderstallding 

that the cOllversatiollal exchallges should contillue in all appropriate manner until the 

participants agree to elld it) and the maxim of quality and manner and gave the student 

the correct answer and elaborated (22). Next, the tutor complied with the maxims of 

relation and manlier and brought the instructional conversation back to the Oliginal 
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problem, answering the question he originally posed in line 10. Now, the tutor was able 

to go on with the explanation and successfully complete the information exchange. 

At another point during the instruction, the tutor did not correctly answer a 

question the student had asked (29, 30). This happened when the student took 

responsibility for asking for clarification on a point (31) but did not get a response from 

T. In line 33, the student sighed; the tutor cooperated conversationally and responded 

to the student's immediate needs (34); the student asked the question again (35) and the 

tutor answered correctly (36). Field notes and tone of voice indicated the tutor was not 

being intentionally uncooperative. It seemed the tutor thought he had answered the 

student's question correctly and was set upon organizing his explanation and continuing 

with the problem in order to meet the common aim of the conversation (the first 

condition of the CP). The tutor had moved on with the explanation because he was 

following the maxim of manner (32). Once he realized the student did not have some 

information S needed (T had inadvertently broken the maxim of relation), T repaired 

the conversation. The tutor went back to the place in the information exchange where 

the student had become lost and now followed the maxim of quality (truth) and 

relation (meet the student's immediate needs) and gave the student the correct answer. 

The purpose of the above explanation was to use conversational implicature, 

Grice's (1975) Cooperative Principle and maxims to account for the code of conduct the 

tutor and student were using and to interpret the content of the conversational moves 

within the context of this tutoring situation. As illustrated, implicature indicated T 

would help the student meet certain agreed upon instructional goals. As a result, the 

tutor took the most active role in the information exchange because it was his 

responsibility to impart the correct information in order to meet the goals of the 

instructional dialogue. If the tutor had not answered the questions the student could not 

answer, or if the tutor not answered the student's question, the instructional conversation 
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obligation to help the student and the CP, and maxims would have been broken. 
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The remaining examples (ICs: 2, 3, 6, 8,10,17,19,22,25,30-34,37,38,40, 

41,46,47,49,56-58,61,63,64,75, and 82) of the wlsuccessfulfact and procedurally 

oriented question and answer exchange (Core Patterns 3->2->5) and the instructional 

conversations numbers 1,9,28,29,43,50,52,66 and 78 containing both Core 

Patterns 3->2->5 and the unsuccessful probing question and answer exchanges ( Core 

Patterns 1->2->5). Like the other variations categorized within the Procedurally 

Oriented Conversational Engagement System (Core Patterns 3 and 3->6), all of the 

tutors agreed to help their students during the opening phase of the instruction. 

Conversational implicature indicated that tutors who had not negotiated additional rules 

about who would impart what information took much more active roles during the 

information exchanges (ICs: 1, 2, 3, 6, 8, 9, 10, 17, 19, 22, 25, 28, 29, 30-34, 37, 38, 40, 

41, 43, 46, 47, 49, 50, 52, 56-58, and 64). Tutors who did negotiate this aspect of their 

information exchange (who would share what information and how that information 

would be imparted during the ICs) had students who took a much more active role as 

the Ss explained, drew, and/or wrote out their procedures for solving the problem (ICs: 

61,63, 75, 78,82). But conversational implicature indicated it was stilI the tutors' 

ultimate responsibility to make sure the students received the information they had 

requested. Also, common to all of these ICs was that during the opening phase, tutors 

and students negotiated the goals of their conversation. That is, they decided what 

would be talked about throughout the core phase of the instruction. 

The focus of this part of the discussion was to use conversational implicature, 

the Cooperative Principle and maxims (Grice, 1975) to explain why, when students 

could not or would not answer questions, tutors took responsibility for making sure the 
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questions were eventually answered correctly. Also of importance is how the students 

cooperated conversationally to insure the continuation of the information exchange. 

As noted previously (ICs: 2, 8, 40, 57, and 58 on pp. 194-199), tutors used 

several strategies to make sure the questions they initiated were answered. Among 

those strategies, tutors answered the questions students could not or would not answer. 

They also gave hints, narrowed the original question, clarified the question or used 

mediating strategies to encourage students to answer the questions they had asked. 

When conversational exchanges similar to those illustrated in ICs 2, 8, 40, 57, 

and 58 were found, it was noted the students either did not respond or gave an incorrect 

response to the tutors' questions. An analysis of the tutoring context and the content of 

the information exchange suggested the students were following the maxim of quality. 

This can be interpreted to mean that in cases where the students did not make a 

conversational contribution, they did not because they lacked adequate evidence to 

make a truthful addition to the information exchange. Also, if these students had given 

just any answer, in order to contribute to the information exchange, they would have 

broken the second condition of the CP (the contribution the students made to the 

exchange of information should be dependent on the content of the previolls 

conversational exchanges). 

There were times when the students did choose to respond but their answers 

were incorrect. It is noteworthy that all of the incorrect responses were dependent upon 

the content of the previous exchanges (the second condition of the CP). Consequently, 

it can also be inferred, the students thought they were making or that there was a good 

probability they were making truthful (quality) additions to the interaction. 

Conversational implicature indicated the tutors had entered into an agreement to 

help their students because the tutors were the participants in the conversational 

exchange who had the information the students needed and were in the tutoring room to 



help students. Therefore, it was their responsibility make sure students received the 

information they had requested. 
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If the tutors did not reply to an unanswered or incorrectly answered question, the 

tutors would have broken the maxim of relation (a conversational contribution should 

be appropriate to the immediate needs of the participants at each stage in the 

information exchange). In other words, questions whether proffered by students or 

tutors needed answers or the IC would not continue. In all cases, the tutors had the 

answers. Consequently, when tutors contributed the correct answers to their own 

questions, they also followed the second conditioll of the CP and tied their responses to 

the content of the preceding exchanges. As they did that, they followed the maxims of 

quality (truthfulness), quantity (they made their contributions as informative as 

required) and manner (the answers were always brief and unambiguous) and as stated 

before, relation. 

In summary, when students could not or would not answer questions, 

implicature indicated tutors were obligated to make sure the students obtained the 

information they needed. The Cooperative Principle and maxims (Grice, 1975) were 

used to support that obligation. Ts conformation to these unstated rules ensured that the 

ICs became maximally effective exchanges of information. Whether question 

answering was successful or unsuccessful, all of the strategies the tutors used to 

encourage the students to participate actively in the information exchange adhered to 

the CP and maxims. In turn, the students also cooperated conversationally in order to 

meet their informational goals. 

Students took responsibility during this set of ICs for asking questions when 

they needed information. During these 37 tutorials, they asked 130 questions. The 

questions focused on the facts, procedures and explanations that the students needed to 



finish their homework successfully. All the students followed the CP and maxims 

(Grice, 1975) when they requested information from the tutors. 
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Some of the students asked questions that required the tutor to explain the 

meaning of a procedure, data, or concept in relation to the problem they were solving. 

The following example is drawn from Instructional Conversation 75 and is an excellent 

illustration of how both the student and the tutor cooperated conversationally to meet 

the student's informational goals. More specifically, it shows how adhering to 

conversational rules encouraged the tutor to give the student the information she needed 

to complete the problem, even though giving S the information meant she would avoid 

the intellectual work the assignment was designed to accomplish. 

55 S: Well, it doesn't mean anything. They're supposed to all be insoluble in 
HCI. Insoluble in water. So, how can you tell anything? 

56 T: OK. Well, there are additional, there's got to be additional differences 
right? Otherwise you wouldn't be able to tell the difference and that's, 
that's where the. In other words, you're given several pieces of 
information. OK. Number one. OK. You get a white precipitate when 
you add cold HCl. That means it could either be silver ion, lead ion, or 
mercury ion. 

57 S: Mercury. 

58 T: But you don't know which. All you know at this point is. It could be any 
or all of those three. All right. Now you're given more information. 
Number two. The white precipitate partly dissolved in hot water. So, 
somewhere in your information that you have at your disposal there's got 
to be some data about one of those being soluble in hot water. But which 
one? That's what you've got to find. So, what you need to find. You 
need to ..... 

59 S: It is just oooohhhh, but (long pause). It just said that chlorides are, except 
for these are soluble in water, so they. 

60 T: Vh hum. 

61 S: are supposed to be not soluble in water. 

62 T: Yes. That's the whole deal, right? You added choride, hydrochloric acid, 
right? HCI? 

63 S: Vh huh. 
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64 T: One hundred per cent ionized hydrogen ion and chloride ion. 

65 S: Vh hum. 

66 T OK, and when you do it you get a white precipitate. In other words, the 
chloride of something is insoluble, and the only chlorides that are 
insoluble are either silver, lead, or mercury. 

67 S: Ooooooohk. 

68 T: OK? 

69S: Mmmmm. 

70 T: So. You've established that you've got possibly a mixture of chlorides of 
lead, mercury, or silver. Now, you have to use the additional information 
that's given to figure out which one, which ones are there and which ones 
are not there. Now, you need to find out which if any of those chlorides 
are soluble in hot water. (pause) Silver chloride soluble in hot water? 
Lead chloride soluble in hot water? Mercury chloride soluble in hot 
water? 

71 S OK. 

The student was working on a laboratory assignment. S had just found out that 

silver, mercury, and lead were insoluble in water and they were also insoluble in 

hydrochloric acid. She told the tutor that information didn't mean anything to her. S 

made her request for help. The student wanted T to tell her what her data meant ("SO, 

how can you tell anything?") (55). This tutor had already implicated he would help the 

student and the CP and maxims (Grice, 1975) would support the implicature. 

Consequently, the tutor had the responsibility to provide the requested infonnation. To 

do that he followed the first condition of the CP (to help the student reach the agreed 

upon goals of the illformation exchange). As a result, T followed the maxims of 

manner and relation when T first organized and clarified the experimental data for S 

(56). In line 58, he actually solved the problem when he told her what she had to do 

("SO, somewhere in your information that you have at your disposal there's got to be 

some data about one of those being soluble in hot water. "). S followed the CP and 

maxim of quality (truth) when S indicated T had not met her informational needs (59, 
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61). As the tutor continued to try to meet the agreed upon infOlmational goals, T 

followed the second condition of the CP (made his next exchanges dependent on the 

previous conversational exchanges), and the maxims of relation (his conversational 

contribution was appropriate to the student's immediate needs), manner (his 

contribution was unambiguous, brief, orderly and had no difficult words in it), and 

quality (truth). As he continued to meet the agreed upon informational goals, T 

gradually gave S more data (62, 64, 66). Finally, (70) in response to the student's back 

channeling comments (67, 69) the tutor made the intellectual connections for S when he 

told her very explicitly what she needed to think about to answer the question posed in 

line 55 (70). 

This example illustrates how both the student and the tutor cooperated 

conversationally to meet the student's informational goals. T had implicated during 

their conversational opening that he was in the tutoring room to help this student and 

also had the needed information. Once S indicated she did not understand, to withhold 

information would have broken the first condition of the CP (to help the student reach 

the agreed upon goals of the information exchange) and the maxim of relation (a 

conversational contribution will be appropriate to the immediate needs of the 

conversationalists involved at each stage a/the exchange). But, the two participants 

adhered to the CP and maxims and the instructional sequence ended successfully. The 

result of the cooperative effort was that the tutor made the intellectual connections for 

the student in order to meet the goals of the instructional conversation. T had met his 

conversational obligations. 

The next situation only happened once during all of the rcs but is an excellent 

example of what happens when the rules for conversational cooperation cannot be 

agreed upon. At the beginning of rc 37, the tutor tried to change the previously agreed 

upon instructional roles of the participants. The students (S 1 and S2) involved in this 
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situation had been in the tutoring room since the beginning of the tutoring session. 

They had participated in two ICs designed to help them solve a particularly difficult 

problem. The first time only S 1 and S2 listened to the explanation and the second time 

another student joined S 1 and S2 in the information exchange. At the beginning of IC 

37, a fourth student asked for help with the same problem. This would have been the 

third time the tutor would have taught this problem with S 1 and S2 present. The tutor 

had been particularly pleased with the second student's grasp of the problem the last 

time they went through it. As a result, the tutor turned both students but looked at S2 

and said: 

01 T Do one of you two want to explain The tutor addressed both students but was 
five? You can't give them the looking at S2. 
answer. 

02 S2 I don't think I'm qualified to 
explain it. I understand it but I 
don't think I could explain it. 

03 T OK. Start to pick this thing apart 
one line at a time and it will lead 
you to the answer. It's like a road 
map. A non-metal X oxidizes 
hydrogen peroxide ..... 

Next, S2 looked over at S 1 and checked a 
final answer as S2 packed her bag and left 
the tutoring room. 

The tutor did not say anything further but 
started the problem with the next student. 
Field notes indicated T was not trying to 
encourage this student to leave. He 
thought having S2 teach the problem 
would help her review it and fix it in her 
mind for examination purposes. 

The tutor's unstated agreement when the students had previously requested help 

with these problems was that he would provide the information the students needed. As 

a result, this tutor would do the planning and made the intellectual connections for 

students at points in the information exchange where they needed that help. This was 

also T's agreement with S2 when she first came in for assistance. Now, without prior 

negotiation, this tutor suggested he would like to change roles with S2. However, S2 

had already met her conversational goals (02). She said she would not be the tutor and 

quickly packed her bags and left. Therefore, S2 implicated she would not take the 
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tutor's role and the instructional conversation did not proceed with S2 as the tutor. 

Throughout this set of ICs, there were times when students could not or would 

not answer the tutor's questions. There were other times when the student asked the 

tutor questions. The tutors always took responsibility for making sure questions were 

answered correctly and that the information exchange continued until it could be ended 

appropriately. The explanation proposed here is that the tutors implicated at the 

beginning of these conversations that it was their job to help these students because Ts 

had information to share and were willing to share it. As a result, when Ts agreed to 

assist their students, all parties entered into an unstated contract that would be supported 

conversationally by Grice's CP and maxims. Doing that would ensure the maximally 

effective exchange of information. 

On the other hand, the students came to these tutors because the students 

perceived the tutors had information the students needed to finish their homework 

problems. Once the tutors had agreed to help, the students' responsibility in a 

conversational sense was to make sure the tutors knew what they wanted and to 

contribute to the information exchange as needed. All of the students followed the CP 

and maxims to reach their goals. 

Last, one example (IC: 37) suggested it was difficult for one tutor to encourage 

a student to take a different role during an IC. The student's conversational goals had 

already been met during the previous ICs. Now, she would not take the responsibility 

for a new role and ended her part in the IC when she packed her bags and left. 

Cooperation and the student's higher order contributions. II/structiol/al 

COl/versatiol/ 2 (presel/ted above); the ul/success/ul/act al/d procedurally oriented 

questiol/ al/d al/swer exchal/ge (Core Patterns 3->2->5). Cooperation demands, i.e., 

cOl/versational implicature supported by the CP and maxims (Grice, 1975), made the 
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tutor responsible for imparting the information the student needed to finish the assigned 

problem. While meeting this student's informational needs, T took the most active role 

during the information exchange. T imparted the facts and procedures, planned the rest 

of the solution path, and made the intellectual connections for S. To do anything else 

would not have met the goals of the information exchange and would have broken 

specific conditions 0/ the CP and maxims. In fact, when he did not answer his student's 

question promptly, this tutor was willing to repair a conversational error rather than, not 

provide the student with the information S had requested. Therefore, the agreement to 

cooperate conversationally implicated, the role of this tutor was to impart any 

information the student needed to finish the problem. Therefore, the demands of 

conversational cooperation produced an exchange in which the tutor was the most 

active participant and the intellectual content remained at a fact and procedural level. 

The information exchange did meet the student's informational goals effectively. 

The remaining examples (ICs: 2-5,7,10,17,19,22,25,30-34,37,38,40,41, 

46,47,49,56-58,61,63,64, 75, and 82) o/the unsuccessful/act and procedurally 

oriented question and answer exchange (Core Pattel'lls 3->2->5) and the instructional 

conversation numbers 1,8,28, 29,43,50,52, 66, and 78 containing both Core Patte1'lls 

3->2->5 and the unsuccessful probing question and answer exchanges ( Core Patterns 

1->2->5). It can be implicated from the actions and statement of the participants 

throughout all of these instructional conversations that the CP and maxims supported 

the roles of the Ts and Ss. How actively involved the students became depended on a 

set of pre-negotiated rules on who would supply what information. There was an 

indication (Ie: 37) that changing instructional roles was difficult to accomplish once 

conversational goals had been reached. 
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When the tutors asked questions that did not get answered correctly, it became 

the tutors' responsibility to supply the needed information. All the tutors followed the 

CP and maxims to make sure correct information was exchanged. Asking and 

answering questions allowed the IC to continue as a dialogue. There were times 

students asked for clarification of meaning. The tutors always responded. In doing so, 

not only did the tutors meet their students' information goals but they also made the 

intellectual connections for them. 

Consequently, to cooperate conversationally demanded that the tutors take 

responsibility for supplying the facts, procedures, and meaning the students needed to 

meet the goals of the information exchange. This signified the tutor would be the most 

intellectually active participant in the information exchange and the exchange would 

generally be at a fact and procedural level. As illustrated, to change cooperation 

demands without prior negotiation ended one instructional conversation rather abruptly. 

This change altered the student's normal role after the goals of her original 

conversational agreement had been reached. Now, she was to be made responsible for 

the intellectual substance of the information exchange. As a result, the student refused 

to participate and her role in the IC ended. 

Instructional Conversations with Unsuccessful Probing Question and Answer 

Exchanges: Core Patterns 0->2->5) 

The tutorials categorized in this variation within the first conversational 

engagement system included segments where students were unable to answer the tutors' 

probing questions (Core Pattern 1). Therefore, Core Pattern 2 represents how students 

tried to reply to the probing questions they eventually answered incorrectly or possibly 

not at all. Core Pattern 5 represents how the tutors resolved this situation. 
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The focus of the analysis and interpretation of the instructional conversations 

conforming to this variation was on how the tutor resolved a situation in which a 

probing question from the tutor was met with an unsuccessful response from a student. 

The unsuccessful probing question and answer exchanges (1->2->5 pattern) were found 

in sixteen instructional conversations (lCs: 1,9, 15,28,29,42,43,44,48,50,52,66-

69, and 78). Three of the five tutors had to resolve situations within their instructional 

conversations like the one described above. The average length of these conversations 

was 10' 29" with the shortest one minute and 27" and the longest 41' 29". 

Of the sixteen instructional conversations in this category, there were seven 

(6.3%) instructional conversations (lCs: 15,42,44,48,67,68, and 69) in which all 

unsuccessful exchanges followed the 1->2->5 pattern (the unsuccessful probing 

question and answer exchange). There were nine other instructional conversations (lCs: 

1,9,28,29,43,50,52,66, and 78) containing both the unsuccessful fact and 

procedurally oriented (Core Patterns 3->2->5) question and answer exchanges and the 

unsuccessful probing (Core Patterns 1->2->5) question and answer exchanges. The 

parts of instructional conversations 1,9,28,29,43,50,52,66, and 78 containing the 

unsuccessful probing question and answer exchanges (1->2->5) will be commented 

upon in this section. 

All of these instructional conversations included some successful fact and 

procedurally oriented question and answer information exchanges (Core Pattern 3) and 

unsuccessful fact and procedurally oriented question and answer exchanges (Core 

Patterns 3->2->5) with the tutor reviewing, clarifying, elaborating and/or explaining the 

procedures, facts and/or concepts the student needed to finish the assignment (Core 

Pattern 6). Additionally, but to a much lesser extent, students explained the procedures 

they used during the core segment of the instructional conversations (Core Pattern 6) 

and tutors confirmed that the information exchanged was correct (Core Pattern 3). 
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However, Core Patterns 3,3->2->5, and 6 will not be further discussed in this context 

because they have already been described in previous sections. Therefore, the focus of 

the analysis and interpretation of the instructional conversations confonning to the 1-

>2->5 variation was on how an unsuccessful exchange of information following a 

probing question was resolved. 

A model of all seven instructional conversations conforming to just the 

unsuccessful probing question and answer exchanges (1->2->5 pattern) is illustrated in 

Figure 12. 

Opening Phase 

~ 
S tells T what S wants 

ll~!~ ~~*: b~t~;~O;ot 
talk about work. 

..... ~ .. 
'-_____ 11 ~ •• '!'~ 

~ 
S lell. T whal S wants 
help will1. S starts 10 
work and talks about 

problem while T listens 

.Q 
S explains the problem 
up to 1hz place where S 

neew help. S givC5 
coruiderable 
infonnation. 

~ 

Core Phase 

T ash S a probing 
question. 

~ 
S reveals rt'a5oning or 

reflecrs on the meaning 
of tbe answer, solution 

path, or concept. 

S will not or cannot 
aruwcr, or gives a 1iI--":"iII.J T gives hints, narrows, 

garbled, incomplete or or U05WC:rs the question . 
incorrect aruwc:r. 

............. . . 
Ii ; 

Closing Phase 

~ 
• ...... T and S agree the 

~ .... con\'ei~!I~tj~~~~~ndcd 
: and the S leaves. 

f.!!J 

........................ 1111111111111·····:··¥ 
.... S & T engage in racl 

: ..§J 
~.o.. S or T reviews, 

T and S agree the 
instructional 

conversation has ended 
and start another 

problem. 

~ Problem 
unfamiliar 10 T. S 

m~s~lilxfl~~:~~a~IJ:.ir) 
Doth share infonnation. 

and procedurally 
oriented exchange of 
correct lnfomtation. 

COon contain 
confirmation pallert15. 

clarifies, elaborates. 
~........ amVorexplaitu 

procedures, facls, 
concepts. 

.. : .... ~I.-. __ "I" +; IIIIIIlI 

. . 
~~~ •••• ~"'.""""""""~""""""""""# 

~ ........................ , ...... '. .. .. .. .. .. . .. . .. .. .. .. . ..................... . 

Figure 12. A model of the seven (6.3%) ICs confonning to the unsuccessful 
probing question and answer infonnation exchange (Core Patterns 1-
>2->5). 

A model of the nine instructional conversations containing both the unsuccessful 

fact and procedurally oriented question and answer exchanges (3->2->5) and the 
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unsuccessful probing question and answer exchange (1->2->5) is illustrated in Figure 

13. 

Opening Phase Core Phase 

~ 
S tells T what S wants 

:~!k ~i*: :uitaC::~°:01 
talk about work. f3J w 

..... ~ .. 
.... ___ ....... 11!11111 '." ':"~ Task.sS a probing 
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reflects on the meaning 
of the aruwcr, solulion .... question. ......... ~ 

r=r------,.: :: .. 

~ell' T whal S want! • i·· 'i:.l:::.; ':.1:::::·r.jJ:-r-__ --'-. _,. 

palh, or concept. 

':~~k,:i~'I~~~~~~ I .............. : ..... .., .. ., .. r-.-.. -.-.. ..;,:.---.... 
problem while T listens t 

~ _____ .... Swill nol or cannol 

~ 
S explain.uhe problem 
up 10 Ihe place where S 

needs help. S give. 
considerable 
infomlation. 

IJ!l Problem 
unfamiliar to T. S 

m~.!I~lilxfl~~:~~~I~:.ir> 

aruwc:r. or gives a 
I • garbled. incomplete or 

T gives hints, narrows, 
or answers the queslion. 

: : incorrect answer. .. .. 
. t:::::::: ....... t. .... :: ::::::::: J. j .........• 
: ,:. : j , 

.; ... ~. 1 ~ . 
! .• S & T engage in fact ".0.. S or T reVieWS, 

and procedurally clarifies, elaborates, 
oriented exchange of ................. aoeVor explains 

c::~~~:f~~~~I~:. proc~~~~~~I!~CIS. 

Closing Phase 

~ 
• ........ T and S agree the 

,. ....... conveir~~'tio~t~~~~nded 
and the S leaves. 

.QJ-
T and S agree the 

instruct ional 
conversation haJ ended 

and Slart anolher 
problem. 

.. ; .... ·'-___ ..... _dI 

• 
Both share infonnation. . . .. : ............................................................ : 

~. ........... .... .... ......... ... ..... .... .... .... ... ... .......................... .... ... .... .. .................................. : 

Figure 13. A model of the nine ICs containing both the unsuccessful fact and 
procedurally oriented question and answer exchanges (3->2->5) and 
the unsuccessful probing question and answer exchange (1->2->5). 

Instructional Conversation 66. This instructional conversation was selected to 

represent the unsuccessful probing question and answer exchange (Core Patterns 1->2-

>5). This tutorial was selected because it shared salient characteristics with the other 

instructional conversations included in this category. That is, Instructional 

Conversation 66 contained all of the patterns which marked it as an unsuccessful 

probing question and answer exchange. 
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The dialogue took four minutes and 6 seconds. The following letters and 

numbers represent a summary of the moves among conversational engagement pattems 

described below and illustrated in Figure 14. Opening Pattem A->Core Patterns 1->2-

>5->3->2->5->3-> 1->3->2->5-> 1->2->5->3->5->3->6->3->6->Closing Pattern b. 

Opening Phase Core Phase Closing Phase 

~ 
S tells T what S wants 

~~!k ~i*: :U1t~:~°:Ot lJ 3J talk about work. .... . .... 
S reveals reasoning or 

Task! S a probing reflccts on the meaning 
question. of the Imwcr, solution . ~ path, or concepl • 

~ fill T and S agree the 
S tells T what S wan15 

+ 
• instructional 

help with. S starts to conversation liM ended 
work and lalb about , ................... -.............. and the S leaves. 

problem while T liste"s 

fZJ ~ 
S will nol or cannot 
llUwer, or gives a T gives hin15, narrows, 

garbled, incomplete or or answers the question. 

.9 incorrect aruwcr. .. ..... 
S <xplain. the problem 
up to the place where S 

~-needs help. S gives .......... • cOJ1!iderable ............. T and S agree the 
information. , y j instructional 

cOllversation has ended 

~. ~ and start another 
S & T engage in fact S or T reviews, 

problem. 
and pr<x:edurally c1ariries, elaborates, 

~ oriented exchange or -....... ~ antVor explains 
+ Problem correcl information. procedures, facts, 

unfamiliar to T. S Can contain concepts. 

m~~!tfIXtl~~:~~~IJ:~f) confirmation patlerru. 

Doth share information. 

~ ....................................................... •••••••••••••••••••••• 1 

Figure 14. Instructional Conversation 66 illustrates the unsuccessful probing 
question and answer exchange (Core Patterns 1->2->5). 

T = Tutor, S = Student, OC = Observer's Comment. The right hand column 

contains the identification of and commentary on the conversational engagement 

patterns. The left hand column contains the instructional conversation. 

OC: The problem discussed below is the first part of a three part problem 

(Chapter Five number 60 from Chang's General Chemistry). It is a conceptual task. 
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Although not many problems of this kind are assigned during the school year, it is 

typical of those that are. The author of the problem asked students to compare two 

theories explained in the chapter. The fIrst part of the problem encouraged the students 

to compare how two theories account for an electron's movement in an atom. One is 

Bohr's and the other which is refelTed to as the current view is based on Quantum 

Mechanics. Quantum Mechanics describes the movement of the electron in terms of 

probability theory. This problem was assigned because some aspects of Bohr's theory 

are still considered correct and it helps students to consider how both theories can be 

used to explain the behavior of an electron in an atom. 

This is a complex problem and the students must figure out an explanation for 

the statements presented to them. They must carefully consider both theories and 

decide what it is that the theories explain. Field notes indicated the tutor felt students 

could answer this question by using the right labels but given the mathematical 

sophistication needed to understand Quantum Theory it is doubtful they could have any 

deep understanding of the concepts involved in this question. 

01 T: OK, what can I help you with? 

02 S: Oh, uh, I have a question, It's 5: 60. 

03 T: 5:60? OK. Was that an assigned 
problem that you were supposed to 
write an answer to? 

04 S: Yeah, Uh, huh. 

05 T: Really! Your sure? Ohhhhhh. 
OK. 

Opening Pattern A: S told T the question 
with which S was having diffIculty. 

Opening Pattern A: T wanted to know if 
that question was really assigned. 

Opening Pattern A: 

Opening Pattern A: 

06 S: That was a ... I mean, I looked Opening Pattern A: 
through the chapter. The topic on 
ah, the paper here. It was in the c) 
section of 5:60. It was. I really 
had trouble with 5:60. 
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07 T: OK, ............ OK, ........ You had a Opening Pattern A: 
problem with 5:60. Oh. 

08 S: I couldn't find any hope. So, I Opening Pattern A: 
ended up coming here. (laughs) 

09T: (laughs) OK, all right End Op~ning Patt~rn A and stall CQr~ 
uhhhhhhhhhh, blah, blah, blah, Pattern 1 T read the problem from the 
OK, ... The current view of the text and T's tone of voice indicated T 
correctness of the following was opening the question up to whatever 
statements. OK. Electron S had to say about it. 
hydrogen atom is in an orbit that 
never brings it closer than .529A to 
the nucleus? 

10 S: I think the thing that was the Core Pattern 2: S gave a garbled answer. 
current view of. I wasn't sure of S answered the a) statement cOlTectly but 
the current view. They were did not tie her answer to the stem of the 
talking about, and that's correct question. Therefore, the answer was 
according too umm ... (laughing) incorrect. 
Well, I thought it was, according to 
another section, it was 5.3 and they 
were talking about Bohr's. 

11 T: Bohr's atom? What, what is the CQfe Pattern 5 and 3: The tutor 
Bohr's... Is that more or less what responded to the part of the question S 
the Bohr's model implies? answered correctly and told her 

indirectly that her idea about the a) part 
of the question is correct and to describe 
the Bohr's atom further. 

12 S: Yeah, the ... The student started to answer the 
question. 

13 T: Yeah. "back-channel" comment. 

14 S: Yeah, the radius between the CQre Pattern 2: The student provided an 
nucleus and the closest. incomplete answer. 

15 T: Yeah, in other words the Bohr CQre Pattern 5: The tutor answered the 
picture has it, the electron moving question. 
like a planet or something like that 
in a circular orbit. 

16 S: That one, that one I kinda thought Core Pattern 3: S agreed that what T 
was true but I wasn't sure the suggested and told T she was not sure it 
current view, I mean I don't. was the current view. 



17 T: Yeah, well, by the current view I 
guess they mean, Quantum Theory 
rather than Bohr's model which was 
kinda 191Oish ... 

18 S: Yeah. 

19T: sort of thing. What does section 
5.6 have to say? 

20 S: [inaudible phrase] 

21 T: Mrnrnmmmm. Hydrogen Atom 
and the Schrodinger Equation, 
terrible word isn't it. ummmm. 
Can you make any sense of say, 
this diagram here? This 
representation of the electron 
density distribution surrounding the 
nucleus of the hydrogen atom? 
Does that make any sense? 

22 S: That's assuming this is the nucleus? 

23T: Yeah the little dot in the middle is 
the nucleus. 

24S: Well, even if I were to try that, 
stating that, I guess I would assume 
then that electrons are, were, are, 
more dense around the nucleus and 
the farther you go out. 

25T: Right, right, OK, in other words, in 
other words, its kinda like a blurred 
time exposure photograph and, OK, 
now, how does, how does that 
compare with Bohr's picture where 
you've got the electron in a fixed 
orbit? What are the differences? 

26 S: It's more well, like his model 
showed like different rings, 

27 T: Uh, huhmm, uh huhrnrn. 

28 S: and it was, it was like separated. It 
wasn't thick. 

Core Pattern 3: T gave S the correct 
answer to the question. 

Core Pattern 3: S agreed. 
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Core Pattern 3: T finished his statement 
and suggested they look at the textbook 
to see what Chang had to say. 

Core Pattern 1: Tutor is pointing to 
figure 5.12 on page 137 in the text. He 
asked the student what she thought was 
being illustrated in the diagram. 

Core Pattern 3: S asked for clarification. 

Core Pattern 3: T provided it. 

Core Pattern 2: S provided a garbled and 
incomplete response to T's probing 
question in line 21. 

Core Pattern 5 and Core Pattern 1: T 
completed the answer and asked another 
probing question that called for 
comparison. 

Core Pattern 2: The student stmted to 
answer. 

"Back channeling" comment. 

Core Pattern 2: The student gave an 
incomplete answer. 



29 T: Yeah, and here it's quite different 
from that isn't it? 

30 S: Uh hummm. 
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Core Pattern 5: The tutor suggested the 
diagram is different than the Bohr's 
model. 

Core Pattern 3: S agreed. 

31 T: There isn't any ring or anything like Core Pattern 6: The tutor clarified the 
that and you can't, you can't say differences between the two models and 
that there is a distance. answered the question. 

32 S: Oh! OK. 

33 T: OK. 

34 S: So, so, is that uhmm value they 
gave completely just, just a number 
and doesn't have much meaning? 

35T: Yeah, Bohr, in other words Bohr 
isn't, 

36 S: Ohh. 

37 T: Bohr, we know today that Bohr's 
picture doesn't work that well and 
one of the problems is that it insists 
that you know you've got this track, 

38 S: Uh, huh. 

39T: that the electron moves around on 
so, in other words what he's 
looking for is what you inferred, 

40 S: OK, well I didn't.. 

41 T: by thinking about that. 

42 S: OK well, I wouldn't have got that 
on my own. (laughs) 

43 T: Well, well that's why I'm here 
right? OK. 

Core Pattern 3: S indicated through the 
tone of her voice and her comment that 
she understood what T was saying. 

"Back channel" comment. 

Core Pattern 3: S indicated she 
understood the tutor's explanation and 
asked for confirmation. 

Core Pattern 6: The tutor statted to 
elaborate. 

"Back channel" comment". 

Core Pattern 6: The tutor continued to 
elaborate. 

"back channel" comment. 

Core Pattern 6: The tutor continued to 
elaborate. 

Core Pattern 3:. S statted to comment on 
her ability to answer the question. 

Core Pattern 6: T finished the answer to 
the question. 

Closing pattern 3 & b: The student let 
the tutor know she can answer the 
problem now but only with his help. 

Closing pattern b: The tutor assured the 
student his job is to help students with 
difficult problems. 



44 S: OK, and there was, I think there 
was two more. 
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Closing pattern b: S indicated the 
information exchange was finished and 
suggested they move on to the next two 
sections of the problem. 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. Instructional Conversation 66 (presented 

above): the unsuccessful probing question alld answer exchange ( Core Patterns 1->2-

>5). During the opening phase of this IC, the student approached the tutor and the tutor 

immediately offered help (01). S explained she had come to the tutoring room out of 

desperation because she could not figure out an answer to this assigned homework and 

she knew this problem came from a tougher set of questions from the end of the chapter 

(02, 04, 06). The tutor expressed surprise that she was asked to answer this problem 

and asked if S was sure she was told to do it (03, 05). S said she had to do it and that's 

why she had come to the tutoring room (08). 

The student had not offered the tutor any specific information on just exactly 

what it was she did not know. As a result, the evidence suggests that after T read the 

first section of the question, he signaled with a rise in his voice that T wanted S to tell 

him what she understood about the problem (09). S cooperated, but first took 

responsibility for telling T more precisely what she needed help with ("I wasn't sure of 

the current view. "), then gave a rather garbled, incomplete and partially incOlTect 

answer to T's question. She ended her thought by stating that Bohr's idea might be 

correct because that was what was talked about in Section 5.3 in the textbook (10). 

Now, T took responsibility for giving her some infonnation. T responded to the correct 

part of her answer. He picked up on the term Bohr and suggested she was correct about 

the Bohr's atom and asked her to describe it further (11). S cooperated but gave an 

incomplete response to T's question (12, 14). T started with the correct part of S's 

incomplete answer and took responsibility for clearly establishing what Bohr's theory 
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was (15). S told T she thought that T was right and she mentioned again she wasn't sure 

what the current view was (16). After establishing what the Bohr's Model was, T took 

responsibility for telling S that they wanted S to use Quantum Theory for the current 

view (17). Now, T took responsibility for helping S with the second part of the answer. 

He directed S to Figure 5:12 in Section 5.6 of the textbook (19, 21). T didn't describe 

the picture to S but asked if the picture made any sense (21). First, S asked if the dot in 

the center was the nucleus of the atom (22). Then using the diagram to mediate her 

response, she attempted to answer T's question. Her answer started out garbled and 

ended mid-thought (24). The tutor reformulated what S said so far and took 

responsibility for answering the question (25). Next, he invited her to compare the two 

theories (25). In a very hesitant manner, S started to describe the Bohr Atom and ended 

with the statement that the rings weren't thick but did not continue to elaborate (26, 28). 

The tutor used what S had stated correctly to reformulate the answer when he said that 

you can't measure the distance of the electron from the nucleus (31). The student 

indicated she understood the explanation (32) and asked T to confirm that "the number 

they gave in the problem doesn't have much meaning?" (34). T agreed and summarized 

the answer to the question for S (35,37,39,41). The student said she wouldn't have 

gotten the answer on her own (42). T told S his responsibility was to help her (43). 

Then S suggested they move on to the next part of the question (44). 

As the IC began, this student had not volunteered to give this tutor any 

information about her understanding of the problem. Therefore, T started this 

information exchange with a question that asked the student to reveal her thinking so far 

on the topic. Later, he asked two more probing questions. It was clear the student had 

read the text before coming in for help. Consequently, the student took responsibility 

for trying to answer T's questions. She formulated her answers using information from 

the textbook but the answers were either partially incorrect or incorrect, incomplete, 
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hesitant, and/or garbled (10, 24, 26, 28). In no case, did S speculate or go beyond any 

infonnation available in the textbook. 

After finding out what S knew, the evidence suggested T used the infonnation 

diagnostically. With this new infonnation, the tutor took responsibility for fonnulating 

responses that met the student's infonnational needs (15, 17,25,29,31,34,35,37,39, 

41). Eventually, the tutor took responsibility for thoroughly answering the question for 

which the student had requested assistance (29,31,35,37,39,41). 

This student was willing to cooperate with the tutor and did try to answer some 

difficult questions. She gave the tutor any information she could remember from her 

reading that might contribute to the information exchange. S also provided back 

channeling comments that indicated she was following the explanation and she took 

responsibility for asking the tutor for clarification when it was appropriate (23, 32). 

The remaining examples (ICs: 15,42,44,48,67,68, and 69 of the unsuccessful 

probing question and answer exchange (Core Patterns 1->2->5) and Instructional 

Conversation numbers 1,9,28,29,43,50,52,66 and 78 containing both Core Pattel'lls 

1->2->5 and the unsuccessful fact and procedurally oriented question and answer 

exchange (Core Patterns 3->2->5)). The focus of the discussion of the remaining 

examples is to explore how students and tutors took responsibility for exchanging 

infOlmation when students could not or would not answer probing questions. 

The tutors asked 233 fact and procedurally oriented and probing questions 

during the 16 instmctional conversations analyzed. Of those questions, 21 (9% of the 

questions the tutors asked) were probing questions. None of the probing questions the 

tutors asked during this set of ICs were answered completely and/or cOlTectly. The 

researcher considered a question answered unsuccessfully when a student did not 

respond, refused to respond, or answered a tutor's question in a hesitant, garbled, 

incomplete, partially incorrect or incorrect manner. 
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Generally, probing questions (14 of the 21 questions) were asked at the 

beginning of the core phase of these tutorials (ICs: 1,9, 15,28,42,43,44,48,50,66, 

52, 67, 68, and 78) and were formulated after openings (13 of 16 of the ICs) during 

which the students had not given the tutor any information about what they had done to 

start the problem (ICs: 1,9, 15,28,29,42,44,48,50,52,66,67, and 68). During 12 

of the 16 instructional conversations, it was the only probing question the tutors asked 

their students during the information exchanges (lCs: 1,9, 15,28,29,42,44,48,50, 

52, 68, and 78). Table 5 is organized to present this information and summarize of how 

the students answered probing questions and how the tutors responded to those answers. 

Table 5. A summary of the type of conversational opening, the frequency of probing 
questions, how students answered the questions and how the tutors responded 
during ICs categorized within the 1->2->5 variation. 

Ie Type of Frequency How Ss Answered How Ts Responded 
Number Opening of Probing 

Questions 

1 A 1 gives procedural answer accepts answer as correct 
and continues with 
explanation 

9 A 1 incomplete answer answers the question 
15 A 1 no verbal response gives hint that narrows 

the question to one 
calling for a fact 

28 A 1 no verbal response answers the question 
29 A 1 tells T he does not know answers the question 

answer 
42 A 1 no verbal response answers the question 
43 C 2 no verbal response narrows both questions 

to ones calling for a fact. 
44 A 1 no verbal response narrows the question and 

then answers it. 
48 A 1 no verbal response narrows to a series of 

factually based questions 
50 A 1 no verbal response narrows to a question 

calling for a fact 
52 A 1 no verbal response narrows to a series of 

factually based questions 
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Table 5 (continued). 

Ie Type of Frequency How Ss Answered How Ts Responded 
Number Opening of Probing 

Questions 
66 A 3 hesitant, garbled, uses correct parts to 

partially correct reformulate the answer 
responses to the question 

67 A 2 1) refuses to answer 1) answers question 
2) hesitant, garbled, 2) uses correct parts to 
partially correct reformulate the answer 
response to the question 

68 A 1 hesitant, garbled, answers question 
response 

69 C 2 1) no verbal response 1) rephrases and answers 
2) partially correct 2) uses correct parts to 
answer reformulate the answer 

to the question 
78 B 1 garbled procedural answers question 

answer 

Even though students did not respond or their answers were partially incorrect, 

incorrect, incomplete, garbled, or hesitant, all the tutors used that information. 

Students did not answer 12 probing questions (ICs: 15,28,29,42,43,44,48, 

50, 52, 67, and 69). In one case the student refused to answer (IC: 67) and in another 

the student just said he did not know the answer (IC: 29). Most times (10) the student 

did not give any verbal response. Three times the tutor just answered the question (ICs: 

28, 29, 67). In nine of these situations, the tutors used two strategies to encourage the 

students to answer. They gave hints and/or narrowed their requests for information into 

questions that asked the students to give facts (ICs: 15,42,43 (2 questions), 44, 50, 

69). In some cases, they backed up to a place in the instructional sequence where the 

students could start to answer a series of questions calling for facts (ICs: 48, 52). In 

four cases, when those tactics did not produce an answer of some kind, the tutors 

answered the questions (lCs: 28, 43, 44, 50) and continued the dialogue. 
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Sometimes students did try to answer these questions but the answers were 

hesitant, garbled, incomplete, and/or incorrect (lCs: 1,9,66 (3 questions), 67, 68, 69, 

and 78). During two instructional conversations (ICs: 1, 78) the students responded to 

a probing question with a procedural answer. At the beginning of IC One, the tutor 

confirmed the student's procedural answer was correct and continued with an 

explanation that centered on the rest of the steps the student needed to use to finish the 

problem. At the outset of IC: 78, the student got lost attempting to fOlmulate a 

procedural answer for the tutor's probing question. In response to the student's garbled 

answer, the tutor started to suggest what the student might do to start the first step in the 

problem. Most often, the tutors narrowed the question they were asking to one calling 

for a fact. If the tutors did not get a response, they simply answered the question 

themselves (IC: 68) or they answered the original probing question (ICs: 9, 67) and 

continued the information exchange. 

Tutors also followed another strategy not evident in the previously described 3-

>2->5 pattern. Students sometimes responded with garbled, hesitant, but partially 

correct answers (ICs: 66, 68, 69). In all cases, the tutors responded to the correct part 

of the answer. They would reformulate the correct part and include it in a reply that 

would eventually meet the goals of the information exchange. This was especially 

evident in IC 66. The evidence suggested that students took responsibility for 

contributing to the infOlmation exchange when they could. However, none of their 

contributions went beyond a recitation of lecture notes or textbook readings. 

In summary, when students could not or would not answer probing questions, 

tutors took responsibility and made certain the students obtained the answer. The tutors 

used several strategies to impart the correct information and to continue the instruction 

toward a successful conclusion. Among those strategies, tutors answered the questions 

students could not answer. They also gave hints, narrowed the original question, and/or 
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clarified the question (IC: 66) in order to encourage students to participate in the 

infonnation exchange and to exchange the correct data. These strategies were similar to 

the unsuccessful, fact and/or procedurally oriented question and answer exchanges 

(Core Patterns 3->2->5). Tutors in these ICs responded to partially correct answers by 

refonnulating the correct parts of the students' answers into their responses and 

continuing with the information exchange. 

Just like the situations where tutors asked students questions calling for facts or 

procedures and the students could not or would not answer those questions (Core 

Patterns 3->2->5), the tutors took responsibility for making sure the students obtained 

correct information. When the correct data, concepts, and/or procedures became palt of 

the information exchange, the instructional conversation continued in a manner that 

would meet the goals of the interaction. Even though the students did not answer the 

probing questions successfully, the probing questions still gave the tutors information. 

All the tutors used this information to formulate their next exchanges and shape the 

content of the dialogue in order to meet its goals. 

Students also took responsibility for asking questions during these instructional 

conversations. They asked 61 questions (21 % of all questions asked) during the 16 

instructional conversations categorized within this variation. Like the other variations 

within this conversational engagement system, most student questions focused on the 

facts and procedures. At other times, they made requests for clarification or 

confirmation. All of their questions centered on information the students needed to 

finish their homework successfully. As illustrated previously, some students asked 

questions that required the tutors to explain the meaning of the concept or solution path. 

The tutors always met the students' informational needs. No tutor withheld information. 

The intellectual substance of the information exchan&es. Illstructiollal 

Conversatioll 66 (presented above): the ul/successful probing questioll alld answer 
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exchange (Core Patterns 1->2->5). This instructional conversation was a bit unusual 

for this category but only because the tutor asked three probing questions. All of the 

probing questions were answered unsuccessfully and the content of those answers, 

while sometimes partially correct, never went beyond what the student had read in her 

textbook or lecture notes. The student's answers were a recitation of the information 

she had read. 

Therefore, the tutor still took the most active role during this instructional 

conversation. When the student could not answer a probing question, the tutor 

responded to the vocabulary the student used that was appropriate (14,25,31) or 

focused on the part of the answer that was accurate (11) and reformulated the 

information into the next exchange. That exchange would eventually lead to the conect 

answer. As a result, the tutor made the intellectual connections for the student and did 

the higher order thinking necessary to solve the problem. While this tutor took 

responsibility for providing the intellectual substance of this instructional conversation, 

the content was always at an intellectual level that met the student's informational 

needs. 

The remaining examples (ICs: 15,42,44,48,67,68, and 69 of the unsuccessful 

probing question and answer exchange (Core Patterns 1->2->5) and Instructional 

Conversation numbers 1,9,28,29,43,50,52,66, and 78 containing both Core 

Patte1'lls 1->2 ->5 and the unsuccessful fact and procedurally oriented question and 

answer exchange (Core Patte1'lls 3->2->5). The students' role during all of these les 

was intellectually less active than the tutors' role. In some instances (Ies: 1, 9, 66, 67, 

68, 69, 78) students did try to respond to some difficult questions. Many times they 

would not attempt a response until the questions were narrowed to ones calling for facts 

(Ie: 15,42,43,44,48,50,52) or would not attempt an answer at all (28,29,67). What 

was also noticeable and very consistent was that while the students did try to contribute 
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infonnation, none were willing to speculate beyond the data found in their lecture notes 

or readings. Also, students provided comments indicating they were or were not 

following the tutors' explanations. When necessary they asked the tutors to clarify facts 

for them. 

Therefore, the evidence indicated that during the core phase of these 

conversations, students took responsibility for trying to impart as much correct 

infonnation as was possible; for :.:esponding to the infonnation the tutors provided; and 

for encouraging the tutor's to provide the information they needed to finish their 

problems. 

The tutors never followed the students' unsuccessful answers to their probing 

questions with other probing questions. Consequently, the evidence suggested the 

tutors used the students' non-responses and incomplete responses as a form of diagnosis. 

This helped the tutors provide Ss with information needed to proceed effectively with 

the solution path. Therefore, the tutors provided the intellectual substance of these 

instructional conversations. Furthennore, the content they provided was in response to 

and at a level that met their students' instructional needs. 

The use of mediation strategies. Instructional Conversation 66 (presented 

above): the unsuccessful probing question and answer exchange ( Core Pattern 1->2-

>5). At one point during this instructional conversation, this tutor had the student look 

at a diagram in the textbook. The question he asked while both he and the student were 

looking at the diagram was a probing question (21). This was the one question to which 

the student responded with some accuracy, even though the answer was incomplete. 

While the tutor clarified and completed the answer for the student, the student was able 

to start to verify there was a difference between Bohr's Theory and Quantum 

Mechanics. The evidence indicated the tutor's use of the diagram helped the student 

become actively involved in thinking about the differences between the two theories. 



As far as the intellectual substance was concerned, the use of the diagram 

allowed the tutor to evaluate the student's understanding of the electron density 

distribution surrounding the nucleus of the hydrogen atom and continue with an 

explanation that was appropriate for that student's immediate needs. This mediation 

strategy also encouraged the student to take an active role in thinking about the 

differences between the two theories. 
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The remaining examples (ICs: 15,42,44,48,67,68, and 69 of the unsuccessful 

probing question and answer exchange (Core Patterns 1->2->5) and Instructional 

Conversation numbers 1,9,28,29,43,50,52,66, a1ld 78 containing both Core 

Pattel'lls 1->2->5 and the unsuccessful fact and procedurally oriellfed question and 

answer exchange (Core Patter1ls 3->2->5)) Mediation strategies were used at some 

time during five of the remaining 15 instructional conversations. In three cases, (lCs: 

1,9, 15) the tutors wrote out the steps to the problem or drew the diagram the students 

needed to solve the homework problem. While the students did answer 

tutor-formulated questions, the students spent much of their time following the tutors' 

explanations. Consequently, the tutors set both the pace and the order of the 

presentation and the students followed. As a result, the tutors took the most active role 

in the information exchange. Because the students were following the tutors' plan for 

solving these problems, it was not clear that the students' were always able to 

understand the tutors' train of thought. 

At the beginning of Instructional Conversation 28, the tutor helped a foreign 

student read the problem statement with the proper phrasing before the student tried to 

answer a homework question. The student was having difficulty translating the 

question into something he could comprehend because the question was written with 

several embedded clauses. The tutor's mediating strategy did help the student start the 

first step of the problem. Still, once S started having difficulty with the rest of the 



problem, the tutor took over and organized the student's answer. Consequently, the 

tutor did the planning and made the intellectual connections while he prompted the 

student through the rest of the problem. 
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During Instructional Conversation 78, the tutor encouraged the student to write 

out the procedures and explain them. The tutor took responsibility for planning the 

solution path at places the student could not go further and making the intellectual 

connections for S. The questions the tutor asked were timely and moved the solution 

path forward in a very direct manner. Therefore, the mediation strategy provided this 

tutor with timely opportunities to identify exactly what the student needed to know, 

clarify procedures, and explain the meaning of the work the student was trying to 

complete. It also kept the instruction moving forward at the student's pace and helped 

the tutor avoid places in the instruction where T might have had to make assumptions 

about the student's needs. The student gave the tutor facts and worked out the 

mathematics for the procedures while the tutor watched and commented. This strategy 

enabled this student to ask questions about those procedures and the meaning of the 

work S was trying to complete as both the tutor and the student moved through the 

solution path in an orderly manner. 

Consequently, when the tutors used a mediation strategy (did the writing, drew 

the diagram) the students followed the tutors' reasoning and the tutors took 

responsibility for impalting the infOlmation. On the other hand, when the student used 

a mediating strategy (lC: 66, 78) the student became much more actively involved in 

the tutoring and the information exchange proceeded at the student's pace and in an 

orderly manner. 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. Instructional Conversation 

66 (presented above): the unsuccessful probing question and answer exchange (Core 
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Patterns 1->2->5). This tutor and student had not negotiated who would impaIt what 

information as they entered into their instructional conversation. 

Therefore, during this Ie, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) Students come into the tutoring room because they need help with the 

assigned homework. 

b) The tutor from whom the student requested assistance was a Chemistry 

Professor and had information that can help the student with the assignment. 

c) The tutor was willing to give the students the information they needed to 

finish their assigned homework problems successfully. 

The CP and maxims (Grice, 1975) will be used to support the tutor's and 

student's implied roles as they entered into the Core Phase of IC 66. The most 

interesting aspects of this IC are to account for what the tutor did to ensure the 

maximally effective exchange of information when the student could not or would not 

answer probing questions. This occurred in lines 10, 24, and 26. 

When this instructional conversation opened the tutor had offered to help the 

student with question 5:60 in her homework assignment because the student had 

requested it. The tutor and the student had agreed to cooperate conversationally (i. e., 

follow the CP and maxims) but the student had given T no information on precisely 

with what she needed help. Therefore, this tutor asked the student if she had any 

thoughts on the solution path. This conversational move briefly shifted the tutor's and 

student's roles (who was going to help whom). The student was willing to cooperate 

with this new demand and tried to fonnulate an answer. 

The student's first response was to restate more precisely what she wanted the 

tutor to help her with ("1 wasn't sure what the current view was."). S was following the 

maxim of quality (truthfulness) and the first condition of the CP (establishing the 
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conversational goals). Then she stated what she knew. Section 5.3 contained a 

description of the Bohr's Atom (10). Even though the answer was not reflective in the 

sense of thinking about the connection between the stem of the problem and the a) part 

of the question, S maintained the second condition of the CP (while her total answer 

was incorrect, the information she offered was correct because it was connected to the 

a) part of the problem statement). The student knew that the description of the atom in 

the a) part of the problem statement was possibly a description of a Bohr's Atom. 

Therefore, she also followed the maxim of quality (truth) inasmuch as she qualified her 

answer ("I think the thing that was the current view of. I wasn't sure of the current 

view. "). She focused on the part of the question she could answer correctly ("Well, I 

thought it was, according to another section, it was 5.3 and they were talking about 

Bohr's.) and followed the maxim of quantity (do not make your conversational 

contribution more informative thall is required), and the maxim of quality inasmuch as 

she offered what she thought to be correct. Her effort indicated she was cooperating 

with the information request. However, her response did not go beyond what she was 

confused about and what she had read in the textbook. 

Now, the tutor had some evidence of what the student knew about the problem. 

He did not probe further but returned to his implicated role and started to help the 

student meet the agreed upon goal of the instruction (the first condition of the CP). T 

followed the second condition of the CP (the contribution each participant makes to 

the information exchange should be dependent on the content ofprevious exchanges) 

and focused on the student's correct information. T's next conversational contribution 

(11) indicated he also followed the maxims of quality (truthfulness) and relation (his 

conversational contribution was appropriate to the immediate needs of the student at 

that stage in the talk exchange). His tone of voice, as he formulated the next narrower 

factually oriented question, indicated he was confirming the student's partial answer as 



243 

correct so far when he asked her to describe more of Bohr's theory (11). The student's 

response to the next question was incomplete but con'ect as far as the statement went 

(14). She followed the maxims quality, (the vocabulmy she used was correct) quantity 

(she stopped contributing at a place were she might have broken the maxim of quality) 

and relation (S responded to T's question) during that exchange. Next (15), the tutor 

clarified and extended the student's comments and made sure the correct information 

became patt of the information exchange. T followed the first condition of the CP 

(moved the information exchange toward the agreed upon goal of the instructional 

conversation) and the maxims of quantity, quality, relation and manner (his comments 

were brief, orderly, unambiguous and avoided obscurity of expression). 

The tutor asked a second probing question in line 21 when he asked S to 

comment on a diagram in the textbook. Again, this question shifted the roles of T and S 

in the same way the first probing question did (conversational implicature). After S 

asked for clarification (22), she responded to the question in a hesitant and garbled 

fashion (24). S followed the second condition of the CP and the maxims of quantity and 

quality in that it was clear she was trying to correctly describe the picture she was 

looking at but she does not describe the pictorial representation of the Schrodinger 

Equation accurately. Again, the student's description gave T information about the 

student's knowledge base. Now, the tutor moved back to his agreed upon role in the 

information exchange and followed the first condition of the CP and the maxim of 

relation and ignored what was incorrect about the student's conversational contribution 

and clarified her answer. T made sure S knew the picture at which they were looking 

was different from the Bohr's atom. He was able to use the student's information to 

develop an effective answer. Therefore, his contribution was appropriate for the 

student's immediate needs (relation). 
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Next, Tasked S his final probing question when he asked her to compare the 

two theories (25). Again, T switched roles with the student (conversational 

implicature). S agreed to cooperate. S does indicate she knows there is a difference but 

her answer while correct so far (quality) is incomplete (quantity). During the next 

exchanges (29, 31) the tutor returned to his original role; used the student's information 

and followed the maxim of relation and manner and gave the student the answer to the 

a) part of the question. Although the instructional conversation does not end at this 

point, T has fulfilled the goals of the information exchange because the student now has 

the answer to the a) part of the problem (T has met the first condition of the CP). The 

student does not agree to end the exchange. Instead, she acknowledged the tutor's role 

in the next line (32) and checked with T to make sure she understood (34). Now, T 

confirmed and clarified the answer further (35, 37, 39). S recognized T's responsibility 

with regard to his obligation to help her reach the goals of the information exchange 

(40,42). Then S immediately requested help with the other two sections of the problem 

(44). At this point, both participants followed the third condition of the CP and agreed 

to end that part of the information exchange. 

The purpose of this explanation was to use the Cooperative Principle and 

maxims (Grice, 1975) to support conversational implicature and to explain why the 

tutor ended up answering the probing questions he had asked the student. As 

illustrated, each probing question gave the tutor more information about the student's 

understanding of the concept involved and enabled him to reach the goals of the 

information exchange successfully and efficiently. Nevertheless, the tutor made the 

intellectual connections for the student. This happened because the tutor's role in these 

conversational exchanges made him responsible for fulfilling the student's request for 

information. Consequently, the tutor followed the CP and maxims and answered his 
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The remaining examples (ICs: 15,42,44,48,67,68, and 69 of the unsuccessful 

probi1lg question and answer excha1lge (Core Patterns 1->2->5) and Instructional 

Conversatiollnumbers 1,9,28,29,43,50,52,66, and 78 containing both Core 

Pattel'lls 1->2->5 and the unsllccessful fact and procedurally oriented question and 

answer exchange (Core Patterns 3->2->5)) Like the other variations categorized 

within the Procedurally Oriented Conversational Engagement System (Core Patterns 3, 

3->6, and 3->2->5), all of the tutors agreed to help the students with whom they were 

working during the opening phase of the instruction. COllversational implicature 

indicated it was the tutors' ultimate responsibility to make sure the students received the 

infOlmation they had requested. Also common to all of these ICs was that during the 

opening phase, tutors and students negotiated the goals of their conversation. That is, 

they decided during the opening phase of the conversation what would be talked about 

throughout the core phase of the instruction. 

At sometime dming these ICs, these tutors asked the students probing questions. 

Consequently, the tutors temporarily shifted their roles in the conversational exchanges. 

The tutors were asking the students for information on the topic the students had come 

to them for help. In only nine of the 21 probing questions, were the students 

immediately willing to cooperate with the new demand and formulate an answer. 

Therefore, only 42.8% of the time could the tutor accomplish this role shift at all. 

Because it was their responsibility to provide correct information, they did not probe 

further but shifted back into the role of helping the students and started or continued to 

meet the first condition of the CP (meet the conversational goals). Whether S's did 

respond or not, Ts now had some evidence of what the students knew about the 

problems and where to start helping them. 



246 

It was the tutors responsibility to help achieve the third condition of the CP (the 

information exchange should continue in an appropriate manlier until the participants 

agree to end it). If the tutors did not reply to an unanswered or incorrectly answered 

question, the tutors would have failed to meet those conditions and also broken the 

maxim of relation (a cOllversational cOllfribution should be appropriate to the 

immediate needs of the participants at each stage in the illformation exchange) and the 

conversation would probably have ended. 

When students did not respond (ICs: 15, :L8, 29,42,43,44,48,50,52,67, and 

69) to the tutors' probing questions, an analysis of the tutoring context and the content 

of the information exchanges suggested the students were following the maxim of 

quality. This can be interpreted to mean that in cases where the students did not make a 

conversational contribution, they did not because they lacked adequate evidence to 

make a truthful addition to the conversation. Second, if these students had given just 

any answer, in order to make a contribution, they would also have broken the maxim of 

relation (the tutors would have been expecting conversational contributions that would 

have been appropriate to the tutors' immediate needs at that stage of their information 

exchange). Last, the students lion-cooperative behavior can also be interpreted as an 

adherence to their role in the conversational exchange. The tutors were the ones with 

the information. They had agreed to help (conversational implicature). Therefore, it 

was the tutors' responsibility to make sure the correct information became part of the 

conversation. 

There were also times when the students did choose to respond but their answers 

were hesitant, garbled, and/or incolTect. It is noteworthy that all of the incolTect 

responses were dependent upon the content of the previous exchanges (the secolld 

condition of the CP). Consequently, it can also be infelTed that the students thought 
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they were making truthful (quality) additions to the interactions, or they thought there 

was a good probability they were doing so. 

Whether questions were proffered by the students or the tutors, the questions 

needed answers and in all cases, the tutors had the answers. The background 

knowledge of which both Ts and Ss were aware implicated Ts had the responsibility to 

made sure those answers became part of the information exchange. When tutors 

contributed the correct answers to questions, they also followed the second condition of 

the CP and tied their response to the content of the preceding exchanges. Their students 

non-responses or partial responses enabled the tutors to meet their conversational 

obligations more effectively and after each probing question the tutors always shifted 

back to their original role in the information exchange. Consequently, the tutors were 

able to follow the maxims of quality (truthfuilless), quantity (they made their 

contributions as informative as required) and manner (the answers were always brief 

and unambiguous) and as stated before, relation after they had probed to find out what 

their students knew about a problem. 

The next illustration shows clearly whose responsibility it was to impart 

information and the effect of one student's refusal to shift conversational roles (who 

would take responsibility for supplying the correct information). 

The exchange of interest OCCUlTed during Instructional Conversation 67. The 

tutor and the student had just finished the a) part of a multiple part question but the 

student still needed help with the b) part. The tutor had just asked the student a probing 

question (68) about a topic that had not been covered in lecture and was not explained 

in the textbook, but the conceptual framework for the answer had been discussed during 

Instructional Conversation 66. The student refuses to answer (69, 71) and the tutor 

answered the question (72, 74). 
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68 T So, the spectra result (the tutor is reading the question from the 
textbook). OK, so we're talking about absorption. Now, how did Bohr 
explain absorption? Is that, is that the same as what Bohr, Bohr's idea 
was and is that different from what quantum theory says, today? Any 
ideas on that? 

69 S No, on that last one I went oh, no, I can't. 

70 T Yeah. 

71 S You know, my room mate she's already had this and she said, I don't 
know. Go to the tutor room. I'm like, oh ... 

72 T Well, yeah, that's fine uhm. OK, well, I mean you said before that the 
Bohr picture had you know bun ... electrons and there were a bunch of 
rings, 

73 S Vh, huhmm. 

74 T you know, that the electron could move on theses various tracks. OK, 
and if an atom absorbs some energy the electron jumps to a higher track. 
To a higher circular track. 

When this student refused to answer the tutor's probing question, she explained 

why (69, 71). She told the tutor she had tried to find other sources of infonnation to 

answer the question on her own but was unsuccessful. Finally, she implied she had to 

come to the tutoring room to get help from a person who she knew would probably 

have the information she needed. This tutor had already agreed to help her 

(implicature). Now, she was requesting that T hold up his end of the agreement and not 

shift her role in the infonnation exchange when she did not have information to 

exchange. Therefore, this student was requesting that T cooperate conversationally and 

the tutor did. He immediately started to formulate the answer to the question he first 

asked the student. If the tutor had not done this he would have broken the CP and 

maxims (Grice, 1975) and the infOlmation exchange would have ended. 

In summary, when students could not answer probing questions successfully, 

tutors took responsibility for making sure the students obtained the infonnation they 

needed in order to continue the conversation and eventually complete the problem. The 
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tutors did this because they had agreed to help their students (conversational 

implicature) and at the same time both participants would support their implicated roles 

with thefour cOllditiolls of the Cooperative Principle and maxims (Grice, 1975). Their 

conformation to these unstated rules ensured that the instructional conversations became 

a maximally effective exchange of information. 

Cooperation and the student's higher order contributions. Illstructional 

Conversatioll 66 (presented above): the unsuccessful probing question alld answer 

exchange (Core Patte1'lls 1->2->5). This student had come into the chemistry tutoring 

room to find help in order to answer an assigned homework problem with which she 

was having difficulty. She knew this tutor had the information she needed and before 

the tutoring began the tutor had agreed to help her. Cooperation demands, i.e., 

conversational implicature supported by the CP and maxims (Grice, 1975), made the 

tutor responsible for imparting the information the student needed to finish the assigned 

problem. As illustrated previously, while meeting the student's informational needs, T 

took the most active role during the information exchange as he imparted the facts and 

procedures, planned the rest of the solution path, and made the intellectual connections 

for S. The student responded to and acted upon the tutor's information. Under these 

conditions, to do anything else would not have honored the agreement into which T and 

S had entered at the beginning of the IC, would not have met the goals of the 

information exchange and would have broken specific conditions of the CP and the 

maxims. 

The remaining examples (lCs: 15,42,44,48,67,68, alld 69 of the unsuccessful 

probillg questioll and allswer exchange (Core Patte1'lls 1->2 ->5) alld illstructional 

conversation Ilumbers 1, 9, 28, 29, 43, 50, 52, 66, alld 78 colltailling both Core Pattel'lls 

1->2->5 alld the ullsuccessfulfact alld procedurally oriented question and answer 

exchange (Core Patte1'lls 3->2->5). It can be inferred from the actions and statement of 
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the participants throughout all of these ICs that the CP and maxims supported the 

implicature the students and tutors had agreed to at the beginning of the ICs. How 

actively involved the students became depended on a set of pre-negotiated rules on who 

would supply what information. 

Throughout this set of conversations, the tutors had the information the students 

needed to be able to finish their assigned problems and implicature indicated the roles 

the tutors and the students would take to share this information. When the tutors asked 

probing questions, the questions briefly changed the responsibilities of the participants 

in the dialogue. When those questions did not get answered or did not get answered 

correctly, it became the tutors' responsibility to supply the correct responses. Not to 

answer those questions would have broken their implied agreement on who would 

provide what information and ended the information exchanges. Answering questions 

enabled the correct information to become part of the conversational exchange and 

assured the continuation of the instruction in an appropriate manner. Consequently, 

cooperation demands ensured the tutors would take responsibility for supplying the 

facts and procedures, developing the conceptual meaning and making the intellectual 

connections for these students. That was the agreement which had been implicated 

when the tutors indicated they would help the students. 

Summary of the Results of the Application of the Analytical and Interpretive Theories 

for the Procedurally Oriented Conversational Engagement System 

There were 80 instructional conversations categorized within this conversational 

engagement system. Four variations were found within this system. They are the 

following: 
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1) The successful fact and procedurally oriented question and answer and 

infonnation exchanges with confinnation patterns (Core Pattern 3). Six instructional 

conversations were categorized within this variation. 

2) The successful fact and procedurally oriented information exchange with 

elaboration (Core Patterns 3->6). Thirty instructional conversations were categorized 

within this variation. 

3) The unsuccessful fact and procedurally oriented question and answer 

exchanges (Core Patterns 3->2->5). Thirty-seven instructional conversations were 

categorized within this variation. Twenty-eight were categorized only in this category 

and nine were categorized both in this category and the unsuccessful probing question 

and answer exchanges (Core Patterns 1->2->5). 

4) The unsuccessful probing question and answer exchanges (Core Patterns 1-

>2->5). Sixteen instructional conversations were categorized within this variation. 

Seven were categorized only in this category and nine were categorized both in this 

category and the unsuccessful fact and procedurally oriented question and answer 

exchanges (Core Patterns 3->2->5). 

Seventy-six of the ICs were audio-taped with the chemistry tutors and their 

students and four were audio-taped with the mathematics tutor and her student. The 

tutors and the students asked a total of 915 questions during these ICs. The students 

asked 217 (23.7%) questions and the tutor asked 698 (76.3%) questions. Six hundred 

and seventy-seven (97%) were fact or procedurally oriented and the students answered 

524 (77.4%) correctly. The tutors asked 21 (3%) probing questions and their students 

did not answer any successfully. 

The findings from the analysis of the instructional conversations categorized 

within the Procedurally Oriented Conversational Engagement System will be organized 

into two parts. The five topics will provide the organizing structure. The results of tile 
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first three topics are summarized under an application section and the results of the last 

two topics are summarized under an interpretive section. 

Summary of the Application of the Analytical Model 

The roles of the tutor and student. The tutors always took responsibility for 

helping their students at places in the problem where their students needed assistance. 

The evidence indicated the tutors' job was to provide information in order to help 

students finish their homework assignments. This help took the form of facts, 

procedures, clarifications, and elaborations. At other times, the tutors established the 

frameworks for the solutions to the problems under discussion so that, Ts could begin to 

reach the goals of the dialogue. 

Interestingly, all of the tutors took responsibility for giving their students only 

that information the students requested. Tutors explained because their students asked 

them. There were no instances during which a tutor elaborated unless the student had 

asked the tutor for an explanation. Also, the elaborations were never long and always 

suppOIted the overall conversational aims of the interaction. 

Tutors used several strategies to make sure the correct information was imparted 

and to make sure the ICs continued toward successful conclusions, when students, at 

first, could not or would not answer questions calling for facts and procedures. Among 

those strategies, tutors answered the questions students could not answer. They also 

gave hints, naITowed the original question, clarified the question, or used mediating 

strategies to encourage students to participate in the information exchange. 

Unsuccessful answers to probing questions were often handled in the same 

manner. However, tutors also followed another strategy to impart correct information. 

When students attempted a response to a probing question and their answers were only 

partially correct, the tutors responded to the correct part of the answer. They did this by 

including the correct portions of the students' answers in their responses. These replies 
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would be constructed in a manner that would eventually meet the goals of the 

information exchange. Incorrect replies or unanswered parts of an question were 

ignored. Even though students did not answer the probing questions successfully, the 

probing questions still gave the tutors diagnostic information. All the tutors used this 

information to formulate their next exchanges and shape the content of the dialogue. 

Students took responsibility for giving information that would help the tutors 

finish their problems successfully. Also, they took responsibility for asking questions 

during these instructional conversations. Most student questions focused on the facts 

and procedures they needed to complete the problem. Sometimes, they made requests 

for explanations, clarifications, or confirmations. All of their requests centered on 

information they needed to finish their homework successfully. The tutors always met 

the students' informational needs. No tutor withheld information. 

The intellectual substance of the information exchanges. The evidence was very 

clear with respect to the tutors' and students' roles and the intellectual substance of the 

information exchanges. All the tutors took responsibility for giving their students the 

facts, procedures, and/or explanations the Ss wanted at each point within the IC where 

students could proceed no further, could not answer a question, or made a request for 

information. While not all of these ICs were at a fact and procedural level, it was the 

tutors who explained the meaning of a concept, set of data, or procedure, planned the 

solution paths and made the intellectual connections for the student. None withheld 

information and none went beyond the information necessary to meet the students' 

immediate instructional needs. 

The students' role was less active than the tutors'. Most of the time, students 

took responsibility for trying to answer any fact, procedural, and/or probing questions 

the tutors asked. They were unsuccessful with the probing questions and the students 

who attempted to answer to these questions were not willing to speculate beyond the 
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data found in their lecture notes or readings. Also, students made sure the tutors 

understood their informational needs; provided comments indicating they were or were 

not following the tutors' explanations and asked the tutors to clarify facts and/or 

concepts for them. 

The evidence indicates the tutors provided most of the intellectual substance of 

these instructional conversations. The content they supplied was in response to their 

students' requests for information and at a level that met their students' immediate 

instructional needs. As they supplied the intellectual content, the tutors also made the 

intellectual connections for their students as they solved their students' homework 

problems. 

The use of mediation strategies. When the tutors wrote out the formulas, drew 

the diagrams, and/or used the textbook to find the information the students needed to 

solve the problems with which they were having difficulty, the students always 

followed the tutors' explanations. While the students did answer tutor formulated 

questions, the students spent much of their time following the tutors' explanations. 

Consequently, the tutors took the most active role in and set both the pace and the order 

of the presentations. Because the students were following the tutors' plan for solving 

these problems, it was not clear they were always able to understand their tutors' train of 

thought. 

When the tutors had students explain and/or write out their procedures during 

the core phase of the instruction, it slowed the pace of the instruction and encouraged 

the students to become actively involved in the tutoring process. One indication of this 

increased involvement was that students asked more questions than in conversations 

where the students did not use mediation strategies. 

Having students explain and/or write out their procedures, clarify diagrams, 

and/or ask questions about a passage in a textbook helped the tutors identify exactly 
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what a student needed to know and also made it possible for the tutors to respond their 

students' confusions and answer their questions in a timely manner. While the students' 

contributions were always at a fact and/or procedural level, their questions often 

afforded opportunities for the tutor to relate ideas and explain meaning. 

Because the tutors were able to identify exactly what the students needed to 

know and to provide prompt assistance, the instruction moved forward in an orderly 

manner and at the students' pace. There was no indication that individual ICs during 

which students used mediation strategies were any longer than those during which the 

tutor wrote, drew, and/or explained. The tutors' insistence that students write, draw, 

and/or explain seemed to help Ts avoid places in the instructional sequence where they 

might have had to make assumptions about the students' needs. Mediation strategies 

which offered opportunities for students to play an active role provided a means for 

excellent teaching but never changed who was responsible for providing the intellectual 

substance of the ICs. 

Summary of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. The conditions for 

conversational implicature indicated that because the tutors were in the tutoring room 

and had extensive information in the students' areas of need, they would be willing to 

share this information with their students. Also, because of some advanced negotiation 

on how tutors and students would work together (who would share what information 

and how that information would be imparted during the IC), they often took on different 

responsibilities during parts of the ICs. Sometimes students explained, drew, and/or 

wrote out their procedures for solving problems. These students took much more active 

roles during these ICs. The students supported their implied roles with the CP and 

maxims and, as a consequence, helped the tutors establish the first conditioll of the CP 

(the aim of the IC) with some precision. This cooperative effort lead to a very effective 



256 

exchange of information because Ts knew exactly what kind of help the students did or 

did not require and where the students did or did not need assistance. 

Whether there was advance negotiation on how to work together or not, all of 

the tutors and students negotiated during the openings what would be talked about 

throughout the core phase of these instructional conversations. All the participants 

adhered to the maxims and the CP to support their implied responsibilities during the 

information exchanges. Part of the smoothness and orderliness of most of the ICs can 

be attributed to the participants close observance of the second and fourth conditions of 

the Cooperative Principle and the maxim of relation. That is, the students and tutors 

were able to contribute to the information exchange in such a way that each exchange 

was tied tightly to the previous conversational exchanges and met the participants' 

immediate needs. The maxim of quantity may have been broken in some cases, because 

tutors explained the steps for whole problems without finding out what their students 

had completed or understood about the solution path. But, as Grice (1975) has said, "to 

be over informative is not a transgression of the CP but merely a waste of time." (p.46) 

Elaboration patterns were found with remarkable predictability throughout all of 

the ICs. Tutors explained, clarified, and reviewed only at the students' request and the 

tutors' explanations followed the maxims of quality (truthfulness) manner (they were 

always brief, orderly, unambiguous presentations) and relation (they never shifted the 

conversation away from the students immediate needs). These elaboration patterns 

sometimes shifted the focus of the conversations. Both the students and the tutors 

followed the fourth condition of the CP each time they changed the locus of the 

conversation away from the ICs original procedural goals. These changes in focus did 

not alter the roles of the tutors or students or the final conversational aims. As a result, 

all of these shifts were accomplished successfully. 
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Tutors often had to repair conversational situations during which their students 

could not or would not respond to factually, procedurally oriented, or probiIlg questions. 

When students did not answer questions, implicature indicated the tutors were obligated 

to take responsibility for making sure the students obtained the information they needed 

to eventually meet conversational aims. The Cooperative Principle and maxims (Grice, 

1975) supported the implicature and ensured the instructional conversations became 

maximally effective exchanges of information. Consequently, tutors never withheld 

information. When students did answer questions, they followed the maxim of quality 

(truthfulness) and the second condition of the CP and contributed what they felt was 

appropriate to the information exchanges. 

Students took responsibility during ICs for asking questions when they needed 

information but sometimes the tutors' first attempts to help the students did not meet the 

students' expectations. Once Ss indicated they did not understand, for the tutor to 

withhold information would have broken their quasi-contractual agreement 

(conversational implicature). As a result, the participants involved in these 

instructional sequences adhered to the first condition o/the CP (to help the student 

reach the agreed upon goals of the illformation exchallge), and the maxim of relation (a 

conversatiollal contribution will be appropriate to the immediate lIeeds of the 

conversatiollalists involved at each stage of the exchallge). Therefore, students 

received the information they wanted and the ICs always ended successfully. 

The explanation proposed here is that the tutors implicated at the beginning of 

these conversations that it was their job to help these students because they had 

information to share and were willing to share it. As a result, when Ts agreed to help 

their students meet their informational goals, all parties entered into an unstated contract 

that would be supported conversationally by Grice's (1975) CP and maxims. On the 

other hand, the students came to these tutors because the students perceived the tutors 
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had information the students needed to finish their homework problems. Once the 

tutors had agreed to help, the students' responsibility in a conversational sense was to 

make sure the tutors knew what they wanted and to contribute to the information 

exchange as needed. All of the students followed the CP and maxims to reach their 

goals. When both participants in these instructional conversations confOimed to their 

roles and supported their responsibilities with the CP and maxims, information was 

exchanged effectively. There were two instances when the tutors' and students' implied 

obligations were not met. In both cases the conversations ended. 

Cooperation and the student's higher order contributions. Grice (1975) outlined 

the concept of conversational implicature, supported by the CP, and maxims to describe 

a set of unstated rules conversationalists follow to ensure the maximum exchange of 

information. It can be inferred from the actions and statements of the participants 

throughout all but two of these ICs, that the CP and maxims supported a 

quasi-contractual agreement into which the students and tutors had entered at the 

beginning of the ICs. How actively involved the students became depended on a set of 

pre-negotiated rules on who would supply what information. 

Because the tutors had information and were in the tutoring room to share that 

information with students who wanted help with their assigned homework, to cooperate 

conversationally demanded that the tutors take responsibility for supplying the facts, 

procedures, and meaning the students needed to meet the goals of the information 

exchanges. This signified the tutor would not withhold information, would be the most 

intellectually active participant in the information exchange, and would make the 

intellectual connections for their students at appropriate points during the ICs. 

Consequently, during this set of ICs students did not make any higher order 

contributions to the information exchanges. 
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CognitivelylMetacognitively Oriented Conversational Engagement System 

The second conversational engagement system had three variations. The 

intellectual substance of the instructional conversations categorized under the second 

system included ones in which probing questions elicited cognitively or 

metacognitively oriented statements from the student. Like the first system, these 

information exchanges also had segments consisting of the procedures and facts the 

student needed to use to finish an assigned problem. Other segments included tutor 

constructed explanations that related new concepts to the problem, but there were many 

portions during which tutors posed probing questions and students often responded to 

them. Consequently, students revealed their reasoning, and/or reflected on, or 

interpreted the meaning of an answer, solution path, or concept under discussion. 

Thirty-two (28.6%) instructional conversations fit this definition and three tutors 

used these conversational engagement patterns but to differing degrees. In fact, thirty 

of the 32 conversations categorized within the cognitively/metacognitively oriented 

conversational engagement system were audio-taped from one tutor. The variations that 

made up the cognitively/metacognitively oriented conversational engagement system 

are introduced below. The letters and numbers identifying them refer to the 

conversational engagement pattems previously introduced. 

The Successful Probing Question and Answer Information Exchanges: Core Patterns 

0->4) 

The tutorials categorized within this variation of the second conversational 

engagement system contained pattems already introduced as patt of the procedurally 

oriented conversational engagement system plus successful probing question and 

answer information exchanges (1->4). This meant Core Patterns One and Four 



260 

appeared in the analysis of individual instructional conversations. During these 

infonnation exchanges, tutors often asked questions requiring students to reveal their 

understanding of concepts, or procedures, and/or to make some intellectual connections 

pertaining to the solution paths of the problems (Core Pattern 1). The students' answers 

to the questions revealed the students' reasoning, encouraged them to reflect on the 

meaning of the solution paths or concepts, or exposed their understanding of these 

relationships. This response pattern always gave an indication of the students' 

comprehension of the concepts and procedures that were part of the problems under 

discussion (Core Pattern 4). 

The focus of the analysis and interpretation of the instructional conversations 

conforming to this variation was on the success of these probing questions (Core Pattern 

1->4). This conversational move was found in 16 instructional conversations (lCs: 54, 

81,84,85,87,89,90,92,95,98, 101, 103, 104, 107, 108, and 109). Two tutors were 

involved in these conversational exchanges. One IC was audio-taped with a chemistry 

tutor and the other 15 were audio-taped with the mathematics tutor. The total time for 

this set of tutorials was 89 minutes and 45 seconds. The average length was 5' 37" with 

the shortest one minute and the longest 15' 19". 

All of these instructional conversations included some successful fact and 

procedurally oriented question and answer information exchanges (Core Pattern 3) and 

some unsuccessful fact and procedurally oriented question and answer exchanges (Core 

Pattern 3->2->5) with the tutor reviewing, clarifying, elaborating, and/or explaining 

procedures, facts, and/or concepts the student needed to finish the assignment (Core 

Pattern 6). Additionally, students explained the procedures they used during the core 

segment of the instructional conversations (Core Pattern 6) and tutors confinned that 

the information exchanges were correct (Core Pattern 3). However, Core patterns 3,3-
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>2->5, and 6 will not be discussed further within this context because they have already 

been described in previous sections. 

A model of the 16 instructionai conversations categorized within this variation 

are illustrated below in Figure 15. 

Opening Phase 

[AJ 
S teU. T what S wants 

~!~ ~i*: b~1t~;;~0::'ot 
talk about work. ...... _-_ .. : ..... .. 

~ 
S teU. T what S want> 
help with. S ,tart. to 
work Dnd talks about a a 

problem while T Ii,tens 

19 

... 

1] 

Core Phase 

~ 
S reveals reasoning or 

T asks S a probing 
question. .... f--o~r~r~aa:~~~, r:r:~ii~: 

path, or concept • 

............. ......... , . . , ............ ~ ... . 

S will not or carmot 
amwer, or gives a •• .! ... '; ... T gives hintJ, narrows, 

gar~~~~~~~~~!~~. or : : or aruwcrs the question. 

::'T" 

Closing Phase 

. ... ~ 
T and S agr<e the 

instructional 
conversation has ended 

and the S leaves. 

S explains the problem 
up to the place where S 

needs help. S gives 
considerable 
infonnalion. 

II .. ::::::::~ .... t.::::i;;;;;;;;;!!J ... ·.·.· ... :·······: ·~··J~T and S agr« the 
• ':",' , • I : irutruclional 

.;.. ," ,: t : ... conversation ha.. ended 
': :, 13 1 llil ' '-_____ 111 f!:;;J, ~ ::' and IHart another 

~ .. : ..... ., S &. T engage in fact S or T reviews, '" .n problem. 
r=r------......: and procedurally clarifies, elaborates, -m : oriented exchange of ~........... and/or explains 

Problem ~ ...... corrC<Catnincofonnnta •. antion. procedures, facls, 
unfamiliar 10 T. S confirmation patterns. concepls. 

m~s~,ittl~~:~~~I~::f} 
Doth share infonnalion. • •• 

~ ........................... L: ::::::: ::::::::::::: :::::::::::::::::::: : ..................... : 

Figure 15. A model of the 16 ICs conforming to the successful probing question 
and answer exchanges (Core Patterns 1>4). 

Instructional Conversation 101. Instructional Conversation 101 was chosen to 

represent the successful probing question and answer exchange (Core Patterns 1->4). 

This tutorial was selected because it shared salient characteristics with the other 

instructional conversations included in this category. That is, IC 101 contained all of 

the patterns which marked it as a successful probing question and answer exchange. 
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The dialogue took two minutes and fifteen seconds. The following letters and 

numbers summarize the moves among the conversational engagement patterns 

described below and illustrated in Figure 16. Opening Pattern B-> Core Patterns 6->3-

>6->3->6->3->6->1->4->3->4->3->1->3->4->3-> Closing Pattern b. 

Opening Phase Core Phase Closing Phase 

AJ 
Stell. T what S wants 

~!~ ~i*: tu1t;;:;~o:ot 
~ ~ talk about work. 

T a.ks S a probing 
S reveals reasoning or 

reflccts on the meaning 
question. of the amwer, solution 

r· path, or concept. 

!.!J ~ 
: ......• 

T and S agree the 
Stell. T what S wants ~ .......... l ... iwtructional 
help with. S .tart. to conversation hu ended 
work and talk.! about and the S leaves. 

problem while T li.ten. 

~ ~ S will not or carmot 
answer, or gives a T gives hints, narrows, 

garbled, incomplete or or answers th: question. 

l£J incorrect answer. 

S explama the problem 
up to the place where S .!!.I needs help. S give. ·········t , .......... cOll!iderable ..................... , T and S agree the 

infonnation. .. ............ t· .. ····f· ...................... , irutructional 
conversation hu ended 

{l & T engage in ract 
.!J and start another 

S or T reviews, 
problem. 

and procedurally clarifies, elaborates, 

~ oriented exchange of I+ ....... ~ amVor explains • Problem correcl information. procedures, facts, 
unfamiliar 10 T. S Can contain concepts. 

m~s~tilxfl~::d:~~a~l;:~f} confirmation patterns. 

[Jo1l1 share information. 

l ................................................... ................ 

Figure 16. A model of IC 101. This IC represents the successful probing question 
and answer information exchanges (1->4). 

T = Tutor, S = Student, OC = Observer's Comment. The right hand column 

contains the identification of and commentary on the conversational engagement 

patterns. The left hand column contains the instructional conversation. 



37 S: OK. Fifty microcomputers are to 
be distributed equally to the 8 
elementary schools in the district. 
How many microcomputers should 
each school get? So, there's 50 
microcomputers, and there is 8 
elementary schools. And we want 
to know how many computers 
they're going to get. 

38 T: Uh hum. 

39 S: So we divide eight into 50. 

40 T: Uh huh. 

41 S: Which could also be written like 
that. 

42 T: Uh huh. And what kind of a 
fraction is that called, when .... 

43 S: Improper. 

44 T: Uh huh. 

45 S: And uh, so eight into fifty is .... 
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Opening Pattern B: S is sitting beside the 
tutor and S has just moved on to the next 
problem. The student has been doing the 
problems while the tutor watched and 
commented on her work. 

Core Pattern 6: S rephrased the 
information stated in the problem and 
restated the question S needed to answer. 

Core Pattern 3: T confirmed S was 
correct. 

Core Pattern 6: S explained the 
procedure she would use to solve the 
problem 

Core Pattern 3: T confirmed S was 
correct. 

Core Pattern 6: S continued to explain 
the procedures needed for the solution 
path as she wrote them out on her 
worksheet. 

Core Pattern 3: T confirmed S was 
correct and asked for a fact. 

Core Pattern 3: S answered con·ectly. 

Core Pattern 3: T confirmed S was 
correct. 

Core Pattern 6: S went back to explaining 
her procedure and then just worked out 
the calculations on her worksheet. 

OC: Field notes indicated S took 25 sec. 
to work out her calculations. T looked 
on. 

46 T: Now, look back at the problem and Core Pattern 1: T probes the student's 
tell me what it means. understanding of the problem. 

47 S: Oh! That doesn't make any sense 
because you can't split a 
microcomputer into a fourth. 

Core Pattern 4: The student told what she 
understood about the meaning of the 
problem. 



48T: So how many microcomputers is 
each school going to get? 

49 S: Six. 

50T: And the districts going to end up 
with what on their secretaries' 
desks in the administration 
building? 

51 S: Four, uh two. 

52 T: Yeah. 

53 S: You're going to end up with two. 
So the fraction doesn't make sense 
there. 

54T: Uh, yeah, right. 

55 S: Just leave it with the remainder? 

56 T: Yeah. 

57 S: OK. 

58 T: Do you see why you have to look 
back at the problem? 

59 S: Yeah, right. 

60 T: That was a good one for that. 

61 S: 'Cause you turn it into a 
mathematical problem and if you 
just didn't look at this, then that 
doesn't fit. Then if you look back 
at that, then that mathematical 
equation doesn't make sense. 

Core Pattern 3; T asked for the answer. 

Core Pattern 3: S gave the correct 
answer. 

Core Pattern 3: T made a whimsical 
suggestion in the form of a question. 
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Core Pattern 3: S answered cOlTectly. 

Core Pattern 3: T confirmed the answer 
was correct. 

Core Pattern 4; S made more 
meta-cognitive statements about the 
meaning of the problem. 

Core Pattern 3: T confirmed her 
comments. 

Core Pattern 3: S asked what she should 
do with the left over fraction. 

Core Pattern 3: T confirmed she was 
right. 

Core Pattern 3; S confirmed she 
understood. 

Core Pattern 1; T wanted to have S 
reflect on the intellectual connection 
between the answer and the problem 
statement. 

Core Pattern 3: S agreed. 

Core Pattern 3: T commented on the 
value of the problem. 

Core Pattern 4: S continued her 
comments and made some reflective 
statements about her understanding of 
why you needed to look back at the 
problem to see what your answer meant. 



62 T: Vh huh. 

63 S: Or equation or what ever you call 
it. 

64 T: Vh huh. Good. OK. 

65 S: Do you want me to go on. 

66 T: Yup. 

Core Pattern 3: T confirmed she was 
correct. 
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CQre Pattern 3: S finished her previous 
statement trying to find a label her answer 

Core Pattern 3: T continued to confirm 
that what S was saying was correct. 

Core Pattern b: S indicated she is 
finished with the problem and asked if T 
was ready for her to go on to the next 
problem. 

Core Pattern b: T agreed. 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. Instructional Conversation 101 

(presented above): the successful probing question and answer exchange (Core 

Patterns 1->4). This tutorial was recorded near the beginning of this tutor's and 

student's third tutoring session. The student knew she would be asked to explain and 

work out her solution path while the tutor watched and listened. She also understood 

the tutor would ask questions about the procedures she was manipulating and about the 

meaning of her answers. 

The student and the tutor were sitting side by side and had just finished the first 

problem of the day. The answer for the first problem consisted of a whole number and 

a fraction that was sensible when related back to the question asked in the problem 

statement. The tutor had reminded the student that one of the purposes for working out 

this set of problems was not only to get an answer but also to look back at the problem 

statement and see if the answer made any sense. The tutor had noted the student had 

not been able to do that with consistent success up to this point. In other words, the 

student would look at her answer and with prompting from the tutor look back at the 

problem statement but could not immediately see the relationship between the 
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numerical answer and the problem statement. The idea that these numerical answers 

should be meaningful within this context was difficult for this student. For her, 

mathematics had been the procedural manipulation of nonsensical numbers. So, up 

until now, this student was concerned that her procedural manipulations lead to correct 

answers but she did not necessarily connect the answers with the problem. 

At the beginning of the conversation, Sand T had agreed it was time to move on 

to the next problem in the series and S was reading it aloud (37). The student rephrased 

the problem statement and told the tutor what needed to be answered (37). The tutor 

confirmed S was right (38). As previously agreed upon, the student took responsibility 

for writing out the procedures needed to solve the problem on a sheet of paper (39, 41). 

S showed T how the fraction could be written out and T took responsibility for making 

sure S knew the mathematical language attached to that particular form of a fraction 

(42). S answered correctly (43) and T confirmed she was correct (44). S finished 

working out the mathematics for the problem solution (45) and T took responsibility for 

encouraging S to look back at the problem statement to figure out what her answer of 

six and 2/8 meant (46). S reread the problem statement and expressed some surprise 

that her answer didn't make any sense and she took responsibility for telling the tutor 

why the answer, while correct in a procedural sense, was not sensible when related back 

to the problem statement (47). Now, T asked what the answer was (48) and S indicated 

six was a reasonable one (49). The tutor asked S how many computers were left over 

and in the same sentence suggested where they might end up (50). The student 

answered that two computers would be left over (51) and the tutor confirmed her 

answer was correct (52). The student continued to take responsibility for explaining 

why a fraction (meaning 2/8 of a computer) would not make any sense as part of the 

answer to the problem (53). The tutor confirmed she was correct (54) and then S 

wanted to know how the answer should be written out (55). The tutor confirmed her 
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recommendation was fine (56). The tutor continued to probe the student's awareness 

that an answer must be connected to the word problem (58). The student said she knew 

(59) and the tutor agreed (60) and then S continued to take responsibility for reflecting 

upon why it was so important to look back at the problem statement (61,63). T agreed 

(62,64) and they moved on to the next problem (65, 66). 

The tutor took responsibility for following the student's reasoning and for asking 

some factually oriented and probing questions at appropriate points in the instructional 

conversation. The probing questions were formulated after the student had computed 

the answer to the problem. The first probing question (46) was followed by a second 

(58) designed to encourage this student to expand upon her response to the first probing 

question. Because of some pre-negotiated rules (to be described under the next topic: 

The intellectual substance of the information exchanges) the student took responsibility 

for working out the procedures to solve the problem and for reflecting upon the 

meaning of the answer in relationship to the problem statement (45, 51, 53, 61). 

The remaining examples (ICs: 54,81,84,85,87,89,90,92,95,98,103,104, 

107,108, and 109) o/the success/ul probing questiol/ and answer exchange (Core 

Pattems 1->4). The focus of the discussion of the remaining examples is to explore 

how students and tutors took responsibility for exchanging information when students 

successfully answered probing questions. All of these instructional conversations but 

one (Ie: 54) were audio-taped with the mathematics tutor and her student. 

The tutors asked 108 fact and procedurally oriented and probing questions 

during the 16 instructional conversations categorized within this variation. Of those 

questions, 39 (36.1 %) were probing questions. All of the probing questions the tutors 

asked during this set of instructional conversations were answered correctly and 

completely. The researcher considered a question answered successfully when a 

student responded in a manner that indicated the student was able to reflect on the 
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meaning of an answer, concept or procedure. This reflection revealed the students' 

reasoning was logically con'ect and commensurate with their level of experience with 

the ideas and procedures being discussed. 

During all of these instructional conversations, the tutors followed the students' 

solution paths and asked probing questions at appropriate points during the infOlmation 

exchange. Each time the students took responsibility for revealing their thinking and 

talking about the meaning of their answers or the concepts under discussion. The 39 

probing questions appeared in consistent places. Only 12.8% (5) of the probing 

questions were asked at the beginning of instructional conversations (lCs: 87, 92, 95, 

104). Another 12.8% (5) were asked in the middle of the ICs (89, 92, 101, 108). The 

rest 74.4% (29) were asked at the end of the ICs (54, 81, 84, 85, 87, 89, 90, 95, 98, 101, 

103, 104, 107, 108). 

Generally, the mathematics tutor asked probing questions after her student had 

successfully explained her procedural manipUlations. During instructional 

conversations where probing questions were found at the beginning, the student had 

been working out a series of problems designed to explore the same relationships from 

different perspectives. As a result, the questions the tutor asked at the beginning of 

these ICs were created to help the student think about the purpose of the set of problems 

before beginning the specifics of solving an individual question. 

Of special mention is the way the mathematics tutor took responsibility for 

following up on successful probes in a way the chemistry tutor did not. Like 

Instructional Conversation 101, the mathematics tutor would probe the student once on 

an idea. The student would answer successfully and a little while later this tutor would 

probe the student's thoughts a second time over the same content. This pattern occurred 

in 13 of 15 of the mathematics tutorials included within this variation. Each time S took 

responsibility for revealing her thinking and talking about the meaning of her answer or 
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the concept under discussion. Also interesting was that the multiple probes over the 

same content often revealed different aspects of the student's thinking. In contrast, the 

chemistry tutor and student ended their conversation once the first probing question was 

successfully answered. 

The intellectual suhstance of the information exchanges. Instructional 

Conversation 101 (presented above): the successful probing question alld answer 

exchange (Core Pattel'lls 1->4). As previously discussed in Chapter 3, this tutor was 

committed to using some pedagogical techniques that would encourage students to 

become actively involved in the learning process. Because these tutoring sessions 

would not be fact and procedurally oriented lessons with the student passively listening 

to the tutor's explanations of procedures and meaning, the tutor discussed how she 

would conduct the sessions before working with this student. This student had agreed 

to these different instructional rules before taking part in the tutoring sessions. 

The student was told that for the present tutoring sessions, while COll'ect answers 

were important, her path to that answer was more important. Therefore, S would be 

asked to explain how S arrived at a solution. If S needed assistance during her 

explanations, T would often ask more questions to guide S to figuring out her own 

answer but would work hard not to simply give the answer. Second, the tutor would 

sometimes pose questions or present other problems that would help S see the how the 

ideas presented in the problems were related. Third, S's thinking about a solution path 

and its meaning in relation to the problem would be probed because that was the only 

way the tutor could understand her reasoning. Therefore, S must understand that her 

reasoning was valued very highly and was very important for reaching the ultimate goal 

of passing the PPST exam. It was emphasized that S would be expected to reveal what 

she was thinking about because it was necessary to ensure the success for this tutoring 

process. Fourth, there would be times the tutor would give S information when she 
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wanted it but there would be other times that it would be withheld depending on the 

tutor's instructional goals. Fifth, the tutor would not write out problem solutions for S 

even if she could go no further with the solution path. The tutor was more interested in 

following S's reasoning at her pace rather than the other way round. This explanation of 

the tutor's instructional rules for the tutoring sessions was accompanied with examples 

and was often repeated at the beginning of this student's first few lessons. 

During this instructional conversation, the student answered all of the tutor's 

probing questions successfully. Therefore, the student took a very active role in the 

information exchange. Because of this set of pre-negotiated rules, the student rather 

than the tutor took responsibility for making the intellectual connections and 

accomplishing the thillkillg necessary to solve the problem at both a procedural and 

conceptual level. This student was also willing to ask for clarification about any 

procedural points of which she was unsure (53). 

However, the tutor was not an altogether passive participant in this information 

exchange. The tutor had to decide where in the information exchange she would ask 

probing questions; she had to resist the temptation to explain what the student's answer 

meant before she asked S for her opinion; and she had to determine not to move on too 

quickly to the next problem after line 55. Instead, the tutor asked again why it was 

important to look back at the problem statement. The student took responsibility for 

continuing to reflect on the connection between the numerical answer and the problem. 

Therefore, while the content of this conversation was partly at a fact and/or 

procedural level and partly at a higher order and reflective level, the student took 

responsibility for making the intellectual connections and accomplishing the reflective 

thinking. The tutor's role was to create the situation and provide the 0pp0l1unity for the 

student to make those intellectual connections on her own. When the tutor and student 

assumed different responsibilities during the Ie, the student not only contributed more 
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cognitive level. 
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The remaining examples (ICs: 54,81,84,85,87,89,90,92,95,98,103,104, 

107,108, and 109) of the successful probing question and answer exchallge (Core 

Patterns 1->4). During all but one of these instructional conversations (lC: 54) the 

tutor had negotiated the previously discussed instructional rules with the student. This 

student had acknowledged the new aims and had agreed to participate under the new set 

of conditions. As a result, the tutor took responsibility for creating situations and 

providing opportunities for the student to make some intellectual connections on her 

own. On the other hand, the student took responsibility for talking about the procedures 

needed to solve a problem and for revealing her understanding of the concepts under 

discussion. 

The tutor involved in Instructional Conversation 54 had not negotiated new rules 

with the student with whom he was working. However, he believed students should 

think at a higher level during tutoring. During the opening phase of this instructional 

conversation, the student had voluntarily explained her solution path to the tutor and the 

tutor listened. As she explained the problem and asked for confirmation she figured out 

what she had done incorrectly. Like most of the other ICs within this category, the tutor 

followed the student's explanation with a probing question. He asked her if she knew 

what the e values in her answer meant and the student was able to explain. 

This tutor had asked students nine probing questions during other tutorials and 

most of the students tried to contribute to the information exchanges. Eight had been 

answered unsuccessfully and previous evidence from these conversations indicated he 

would have answered the question in the ninth conversation if the student could not. 

However, during IC 54 when this tutor tried to probe this student's thoughts on a 

concept and the student had the information to exchange with the tutor; she did so. 



272 

After the successful response to the probe in IC 54, the conversation ended. The tutor 

did not try to encourage the student to expand on her reasoning. 

Therefore, during 15 of 16 of these ICs the tutor had negotiated with the student 

that she was to take responsibility for making the intellectual connections and 

accomplishing the reflective thinking necessary to understand the ideas being discussed. 

The tutor's role was to create the situations and provide the opportunities for the student 

to make those intellectual connections on her own. This shift in responsibility for who 

would provide what information encouraged the student to contribute a significant 

amount of information at a high cognitive level. 

The use of mediation strategies. Instructional Conversation 101 (presented 

above): the successful probing question alld answer exchange (Core Patterns 1->4). 

Because this tutor required S to write out her procedures and explain them to T, the 

student was actively involved showing and telling the tutor how she was using her data 

to complete the problem. The student did not need assistance with the procedural steps 

connected to this problem and the tutor, knowing this, kept the instruction moving 

forward in an orderly manner and at the student's pace. Because the tutor was able to 

follow the student's logic as she wrote out the procedures, the tutor avoided places in 

the instruction where T might have made assumptions about the student's needs. 

Further, this process enabled S to ask for clarification about something that was 

puzzling her concerning the last step in the problem. Using the timely information the 

student provided, the tutor was able to answer a procedural question promptly and to 

continue with probing questions at appropriate points in the information exchange. 

Therefore, this mediation strategy provided T with information about the student's 

procedural competence as well as timely opportunities to encourage S to explain the 

meaning of the work she was trying to complete. 
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The remaining examples (ICs: 54,81,84,85,87,89,90,92,95,98,103,104, 

107,108, and 109) of the successful probing question and answer exchange (Core 

Patterns 1->4). During all but one of these instructional conversations (IC 54) the 

student did the writing. How that affected the tutor's and student's roles and the 

intellectual substance of these infonnation exchanges has just been discussed for IC: 

10 1. Having the student write out the procedures for the problems on which she was 

working affected the other instructional conversations in a similar manner. 

During Instructional Conversations 84, 87, 90, 95, 98, 103, 104, 105, 107, 108, 

and 109 the tutor also had the student read from the text. The following is an example 

drawn from Instructional Conversation 84 that illustrates how the text was used as a 

mediating strategy and how that strategy affected the tutor's and student's roles and the 

intellectual substance of the instructional conversations. 

The tutor and the student had just finished a series of problems illustrating how 

common denominators can be used to compare fractional quantities. Now the student 

has been confronted with the same idea expressed as a general case. The student noted 

that reading a math textbook is like reading a dress pattern and that you just can't read 

the whole thing. You have to take one thing at a time and see if that makes sense and 

then go to the next thing. The tutor agreed. The student started to read and explain the 

fonnula from the book (01). The tutor and the student had been following this 

instructional pattern for some time now. The tutor was somewhat surprised after the 

student's previous comments about how important it was to read one thing at a time that 

the student read the fonnula so quickly without comment (02). S's next comments 

showed the student did indeed understand the statement (03). The student continued to 

read the text's discussion (05) and then commented on her interpretation of what she 

had just read (OS, 07). The tutor confirmed the student's interpretation (04, 06). The 



tutor rephrased the student's comments (08) and the student responded to the tutor. 

They agreed to end that part of their discussion (10, 11) 
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01 S: (reading from the text) It is now easy to compare the two fractional 
quantities. For the fractional quantities A x D divided by B x D and C x 
B divided by C x B are less than, equal to, or greater than each other 
according as the whole number A x D and C x B are less than, equal to, 
or greater than each other. 

02 T One line at a time! 

03 S What he's saying is it's easier now to compare because these are the same 
now (meaning the denominators of the fractions) and you can compare 
that this is bigger than that (meaning the numerators). 

OC: The student was using the example she just completed on her worksheet 
to explain the meaning of the definition to the tutor. 

04 T Exactly right. Good. 

05 S (continues to read from the text) The problem of comparing fractional 
quantities has been reduced to a problem of comparing whole numbers. 
Oh! I see. That sentence makes a lot of sense. 

06 T Uh huh. 

07 S Because now you are comparing whole numbers instead of the two 
fractions that don't match. 

08 T Uh huh, uh huh. You can almost disregard these now (meaning the 
denominators that are now the same) and you end up comparing the 
numerators, just the whole numbers in the numerators. 

09 S Right. Which is what you have to do to subtract and add them anyway. 

10 T Uh huh. Good. Any other questions about that? 

11 S No. 

This example illustrated how the tutor used the textbook to encourage the 

student to learn how to read mathematical symbolism in a supportive atmosphere. It 

also showed how T requested S to reveal her understanding of new concepts as S 

interpreted the text. This same pattern was followed as T reviewed new mathematical 

concepts with S during other instructional conversations. 
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A Discussion of the Application of the Interpretive Theory 

Cooperation and effective infonnation exchanges. Instructional Conversation 

101 (presented above): the sllccessful probing question and answer exchange (Core 

Patterns 1->4). This tutor had negotiated new instructional rules with this student 

before the tutor would agree to help S with the mathematics part of the PPST. 

Therefore, during this IC, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) This student came into the tutoring room because she need help with the 

mathematics portion of the PPST. 

b) The tutor from whom she requested assistance was a mathematics tutor and 

had information that could help this student with the mathematics portion of the PPST. 

c) The tutor was committed to using some pedagogical techniques that would 

encourage students to become actively involved in the learning process. The tutor had 

discussed how she would conduct the tutoring sessions before working with this 

student. The student had agreed to the following instructional rules before T would 

tutor her. 

i) The student was told that for the present tutoring sessions, while 

correct answers were important, her path to that answer was more important. Therefore, 

S would be asked to explain how S arrived at a solution. If S needed assistance during 

her explanations, T would often ask more questions to guide S to figuring out her own 

answer but would work hard not to simply give the answer. 

ii) The tutor would sometimes pose questions or present other problems 

that would help S see the how the ideas presented in the problems were related. 

iii) The student's thinking about a solution path and its meaning in 

relation to the problem would be probed because that was the only way the tutor could 

understand her reasoning. Therefore, S must understand that her reasoning was valued 



276 

very highly and was very important for reaching the ultimate goal of passing the PPST 

exam. 

iv) There would be times the tutor would give S information when she 

wanted it but there would be other times that it would be withheld depending on the 

tutor's instructional goals. 

v) The tutor would not write out problem solutions for S, even if she 

could go no further with the solution path. The tutor was more interested in following 

S's reasoning at her pace rather than the other way round. 

This explanation of the tutor's instructional rules for the tutoring sessions was 

accompanied with examples and was often repeated at the beginning of this student's 

first few lessons. 

Consequently, the new instructional rules changed how the tutor would help this 

student and what the student's responsibilities would be as they exchanged infOImation. 

Specifically, these pre-negotiated instructional rules now implied that it was the 

student's responsibility to start the problem, to reflect on and talk about both the 

procedures and the meaning of the problems and concepts under discussion during their 

ICs. The tutor's conversational responsibility was to provide the condtions--both the 

opportunity and the support--in which this could occur. The CP and the maxims will be 

used to support the implicated roles of the tutor and the student as they entered the Core 

Phase of IC 101. 

The student knew it was her responsibility to establish thefirst condition of the 

CP (37) (fIX the common aim of the instructional conversation) and to follow the maxim 

of quantity (to make her cOllfribution as informative as required for the currellf 

pUlposes of the exchange) and quality (fly to cOllfribute information to the 

conversational exchange that is true) (39,41,43,45). On the other hand, the tutor 

followed the maxim of relation (a conversational contribution must be appropriate to 
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the immediate needs of the conversationalists at each stage of the talk exchange) when, 

during the student's procedural explanation, the tutor tested the student (42) to see if she 

knew the common mathematical terminology for the fraction to which S was referring 

(41). Once the student was finished with the correct procedural explanation of the 

problem solution path (45), the tutor followed the fourth condition of the CP 

(conversations can have a definite or indefinite purpose but there is considerable 

latitude for the participants to decide what it might be) and shifted to the second goal of 

the information exchange. That is, T encouraged the student to focus on the meaning of 

the answer in relation to the problem situation (46). As a result, the student followed 

the maxim of quality and made a truthful contribution to the exchange (45). The tutor 

followed second condition of the CP (the contribution each participant makes to the 

exchange of information should be dependent on the content of the previolls 

conversational exchanges) and the maxim of relation (the cOllversational contribution 

will be appropriate to the immediate needs of the cOllversationalist at each stage of the 

talk exchange) and questioned the student to make sure she knew what the correct 

answer was (46,48). The student answered truthfully (quality) (47,49). Next, S 

continued to follow the maxim of quality and relation and followed up with a 

meta-cognitive statemenl. focusing on the meaning of the answer (51). The student 

asked the tutor for some information pertaining to the form of the answer (thejirst 

condition of the CP) and the tutor followed the maxim of quality and quantity (the tutor 

made the information exchange as informative as required). The tutor does not end the 

conversation at this point but continued to encourage the student to reflect upon the 

reason why it is so important to connect an answer to a mathematical problem with the 

problem statement (relation and the fourth condition of the CP). The student followed 

the maxim of quality and quallfity and agreed with the tutor. The tutor confilmed the 

answer to the problem on which they were working was a good instance of the need to 
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look back at the statement (58). The student followed the second and fourth conditions 

of the CP as she gave more reasoning about why it was important to look back. Then S 

followed the maxims of quality, relatioll, and mallner (perspicuousness) to finish her 

statement (59, 61). In lines 64 and 65, the tutor and the student follow the third 

condition of the CP and agree to end the conversation and move on to another problem. 

The purpose of this explanation was to indicate that the CP and maxims (Grice, 

1975) supported the T's and S's implied roles during this IC. The analysis indicated 

both T and S were able to follow the fourth conditioll of the CP in a flexible manner as 

they shifted the purposes of their information exchanges from mastering procedures to 

exploring the meaning of mathematical problems. Therefore, the evidence suggests a 

set of explicitly negotiated instructional rules enabled T and S to cooperate in order to 

have a maximally effective exchange of information when S was asked and successfully 

answered many probing questions. 

The remaining examples (ICs: 54,81,84,85,87,89,90,92,95,98,103,104, 

107,108, and 109) of the sllccessful probing questioll and answer exchange (Core 

Pattems 1->4). The above interpretation can be applied to all but one of the ICs (54) 

categorized within this variation because the other ICs all involved the same tutor and 

student working under the same pre-negotiated instructional rules. Therefore, all ICs in 

this category except for IC 54 can be explained similarly to IC 101 above. 

Instructional Conversation 54 deserves special mention because the tutor and 

student had no pre-negotiated rules before they started their tutoring session and the 

tutor asked the student a probing question near the end of their dialogue which the 

student was willing to answer briefly and successfully. 

This tutor was committed to encouraging his students to think at a high 

cognitive level during tutoring dialogues. During the 34 instructional conversations the 

researcher recorded with this tutor, he asked nine probing questions of which this one 
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was the only question answered successfully. Upon analyzing these audio-tapes, the 

evidence suggests this tutor tried to probe his students' thought processes when the 

opportunity presented itself. However, his major responsibility was to provide the 

students with whom he was working the information they needed to finish their 

homework assignments. Therefore, when his students could not answer probing or 

factually oriented questions, conversational implicature indicated it was T's 

responsibility provide the answers to these questions. During IC 54, the tutor tried 

again to ask a particularly well prepared student a probing question. This student was 

willing to share her information because she had something contribute to the speech 

exchange and could follow both the CP and maxims to do so. Therefore, this was a low 

risk situation for her and she did make a brief contribution to the IC that revealed her 

understanding of part of the problem. The tutor did not follow up on the first probing 

question; instead, they followed the third condition 0/ the CP and agreed to end their 

information exchange. 

All the Ts and Ss cooperated conversationally during all of these ICs. The CP 

and maxims supported their implicated roles and there was a maximally effective 

exchange of information. Because of some pre-negotiated instructional rules the tutor 

in 15 of these ICs was able to ask many probing questions and the student was willing 

to answer them as fully as possible. 

Cooperation and the student's higher order contributions. Instructional 

Conversation 101 (presented above): the successful probing question and answer 

exchange (Core Patte1'lls 1->4). This student and tutor had pre-negotiated new 

instructional rules. Now, the student's reasoning behind an answer to a mathematical 

word problem was just as important as the procedures leading to the correct numerical 

response. On the other hand, the tutor was responsible for providing situations and 

formulating questions that would encourage the student to take responsibility for 
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reflecting on the meaning of the answer (46,56). As illustrated, the tutor's and student's 

implied roles were supported by the CP and maxims. At the same time, the student 

contributed higher level intellectual content to the information exchanges. 

The remaining examples (ICs: 54,81,84,85,87,89,90,92,95,98,103,104, 

107,108, and 109) of the successful probing question and answer exchange (Core 

Patterns 1->4). Throughout this set of conversations, both tutors had the information 

their students needed to be able to finish their assigned problems and conversational 

implicature indicated the mathematics tutor had also entered into a quasi-contractual 

agreement to share this information in a different manner with her student. As a result, 

this mathematics tutor was able to ask more probing questions that the student 

successfully answered during these information exchanges (38 questions during 15 

instructional conversations) than the chemistry tutor (one question during one 

instructional conversation). When this tutor asked probing questions, T changed roles 

in the dialogue and shifted the responsibility for providing the intellectual substance of 

the information exchange to the student. In all cases, the student had answers for the 

probing questions and willingly shared this information with the tutor. Consequently, 

the change in the student's role during these dialogues raised the intellectual substance 

of SIS contributions to the information exchanges. 

Without pre-negotiating rules, this shift in roles during IC 54 was also 

successful and the substance of one student's contribution to the information exchange 

was also at a high level. However, this only happened once during 34 taped 

instructional conversations taken with this chemistry tutor and only one other time 

during 46 different ICs audio-taped with the other chemistry tutors. Therefore the 

evidence suggests that a successful shift in roles while possible is rare without some 

pre-negotiated rules. 
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Consequently, this set of instructional conversations suggests that some 

pre-negotiated rules on how the student and tutor will cooperate conversationally to 

exchange information can encourage students to contribute information of higher 

intellectual substance to an instructional conversation. The demands of conversational 

cooperation (specifically, the flexible use of the fourth condition of the CP) do SUppOlt 

the shift in responsibility. 

Instructional Conversations with Unsuccessful and Then Successful Probing Ouestion 

and Answer Exchanges: Core Patterns 0->2->1->4) 

The tutorials categorized within this variation of the 

Cognitively/Metacognitively Oriented Conversational Engagement System contained 

patterns already introduced as part of the Procedurally Oriented Conversational 

Engagement System plus successful probing question and answer infOlmation 

exchanges (Core Patterns 1->4). The instructional conversations represented in this 

portion of the analysis included segments where a student was unable to answer probing 

questions fully (Core Pattern 2) and the tutor continued to probe the student for more 

information (Core Pattern 1). Core Pattern 2 represents how the student attempted to 

reply to the tutor's first probe. The second Core Pattern 1 represents how the tutor 

attempted to continue to probe the student for more information. Core Pattern 4 

represents a successful conclusion to the questioning pattern. 

The focus of the analysis and interpretation of the instructional conversations 

conforming to this variation was on how the tutor continued to question a student in a 

manner that would not give the answer away but would encourage the student to 

continue to think about the meaning of an idea or procedure. The unsuccessful and then 

successful probing question and answer exchanges (1->2-> 1->4 pattern) were found in 

eight (7.1 %) instructional conversations (ICs: 79, 80, 83, 88, 93, 100, 111, and 112). 
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One tutor had to resolve situations like the one described above within these 

instructional conversations. The total time for this set of tutorials was 66 minutes and 

47 seconds. The average length of this set of rcs was eight minutes and 21 seconds 

with the shortest two minutes and 24 seconds and the longest 24 minutes and 25 

seconds. 

All of these instructional conversations included some successful fact and 

procedurally oriented question and answer information exchanges (Core Pattern 3) and 

some unsuccessful fact and procedurally oriented question and answer exchanges (Core 

Pattern 3->2->5) with the tutor reviewing, clarifying, elaborating, and/or explaining 

procedures, facts, and/or concepts the student needed to finish the assignment (Core 

Pattern 6). Additionally, the rcs contained successful probing question and answer 

exchanges (Core Patterns 1->4). Likewise, the student explained the procedures she 

used during the core segment of the instructional conversations (Core Pattern 6) and the 

tutor confirmed that the infonnation exchanges were correct (Core Pattern 3). 

However, Core Patterns 3, 3->2->5, 1->4, and 6 will not be discussed fmther within this 

context because they have already been described in previous sections. 

A model of the eight instructional conversations conforming to the unsuccessful 

and then successful probing question and answer exchanges (1->2->1->4 pattern) are 

ill ustrated in Figure 17. 



Opening Phase Core Phase Closing Phase 

IAl 
S tells T what S waOls 

;~!r ~i*: :Ut~c!:~o:ot 
~ ~ lalk aboul work. 

..... r as"-' S a probing 
S reveals reasoning or 

reflects on the meaning 
question. of the aruwer, solution 

r~ path. or concept. 

~ fill 
~ ......• 

T and S agree the 
S tells T what S wants .. ' j ~ .......... : instructional 
help with. S starts to ... conversation has ended 
work and tal~ about ............... ! .. and the S leaves . 

problem while T lislens . 
~ ~ S will nol or cannot 

DtuWer, or gives a T gives hint.!, narrows, 
garbled. incomplete or or aruwers the question. 

~ incorrect nruwer. 

S e.plain. the problem 
up 10 Ihe place where S 

~-need! help. S give. . .......... r········· coruiderable ............. . ......... T and S agree the 
infonnation. t j instructional 

conversation has ended 

I{J & r engage in rael ~ and start another 
... ...... S or T reviews, 

problem . 

~ 
and procedurally I-....... ~ clarifies, elaborates. 

orienled exchange of and/or explains • Problem correct information. procedures. facts. 
unfamiliar to T. S Can contain concepts. 

m~s~tilxfl~~:~~3~1;:.if} continuation patterns. 

Doth share information. 
l .••••.........................••............ ..... 

l .................................................... ......................... 

Figure 17, A model of the eight ICs conforming to the unsuccessful and then 
successful probing question and answer exchanges (Core Patterns 1-
>2->1->4), 

Instructional Conversation 79. Instructional Conversation 79 was chosen to 
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represent the unsuccessful and then successful probing question and answer exchanges 

(Core Patterns 1->2->1->4). This tutorial was selected because it shared salient 

characteristics with the other instructional conversations included in this category. That 

is, Instructional Conversation 79 contained all of the patterns which marked it as an 

unsuccessful and then successful probing question and answer exchange. 

The dialogue took four minutes and five seconds. The following letters and 

numbers summarize the moves among the conversational engagement patterns 
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described below and illustrated in Figure 18. Opening Pattern B-> Core Patterns 3->6-

>3->2-> 1->2-> 1->4->3->4->3-> 1->4->3->4->3->4->3->4->3-> 1->4->3->4->3->4->3-

> Closing pattern b. 

Opening Phase Core Phase Closing Phase 

~ 
S tells T what S wants 

w~!k ~i*: b~t~:e~o:ot lJ ~ talk about work. 

Tasks S a probing 
S reveals reasoning or 

renecu on the meaning 
question. of the aruwer, solution 

!. path, or concept. 

~ 1!J : ......• 
T and S agree the 

S tells T what S wants t L. ...... + .. instructional 
help with. S .tart. to conversation has ended 
work and talks about and the S leaves. 

problem while T lislens 

~ §J 
S will not or calUlot 

al15wer, or gives a T gives hints, narrOWII, 
garbled. incomplete or or aruwers the question. 

~ incorrect 8rnwer. 

S explains the problem 
up to the place where S .!!l needs help. S give. I········· considerab1e ............. T and S agree the 

information. t instructional 
conversation Ita! ended 

~ '" T engage in raet ~ and start another .. ...... S or T reviewa, problem . 

~ 
and procedurally -....... ~ clarifies, elaborate., 

oriented exchange of and/or explairu t Problem correcl infonnation. procedures, facts, 
unfamiliar to T. S Can contain concepts. 

m~~titfl~~:~~~~:.if} confirmation patlerns. 

Doth share infonnation. 

\aaaaaaa ...................................... a ............... ............... 

Figure 18. A model of IC 79. This IC represents the unsuccessful and then 
successful probing question and answer infonnation exchanges (Core 
Patterns 1->2-> 1->4). 

T = Tutor, S = Student, OC = Observer's Comment. The right hand column 

contains the identification of and commentary on the conversational engagement 

patterns. The left hand column contains the instructional conversation. 

The field notes indicated this was the tutor's first audio-recorded tutoring session 

with this student and they were just starting the first problem of the day. They had one 

previous tutoring session together. 



01 S: Decide which of the following 
pairs of fractions are equivalent. 
1/5 and 1/6. So, to find out if they 
are equivalent you have to get 
their lowest common 
denominator. Right? 

02 T: Vh hum. 

03 S: That should be, uhm. (10 sec 
pause). That's 30 isn't it? 

04 T: Vh hum, OK, now let's go back. 
What would you have to multiply 
the five by to get to thirty? 

05 S: Six? 

06 T: OK, you need to write that out. 
Five times .... OK, and .... Good. 
Now, what would you have to 
mUltiply the six by? 

07 S: Five. 

08 T: Good. OK, now let's go back and 
look at what you did to the 
denominators to find the lowest 
common denominator. 

09 S: Multiplied them by each other. 

10 T: Yes. 

11 S: So I could of just said 5 times 6 
and I would have known that it 
would have been thirty? 

12 T: Yes. 

13 S: Is it always that way? 
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Opening Pattern B and Core Pattern 3: S 
indicated the problem she was starting and 
asked for confirmation about the approach 
she might take. T and S had agreed during 
previous tutoring sessions that S would do 
the writing. 

Core Pattern 3: T confirmed her approach 
was correct. 

Core Pattern 3: S asked for confirmation. 
S has been doing this in her head while 
looking at the fractions on her worksheet. 

Core Pattern 3: T confirmed S was correct 
and Tasked S for the fact she used to 
arrive at her answer. 

Core Pattern 3: S answered correctly. 

Core Pattern 3: T indicated how S should 
organize her solution and asked for a fact. 
Field notes indicated S wrote her 
procedures down on her paper and T 
followed. 

Core Pattern 3: S answered correctly as 
she wrote her solution out. 

Core Pattern 3: Tasked S to think about 
the procedure she used to find the lowest 
common denominator. 

Core Pattern 3: S answered correctly. 

Core Pattern 3: T confirmed the answer 
was correct. 

Core Pattern 3: S noted that she could 
have just multiplied the two denominators 
to get the lowest common denominator and 
asked for confirmation. 

Core Pattern 3: T confirmed her thinking 
was correct. 

Core Pattern 3: S asked for an 
explanation. 



14T: Yes, well no. Not always, there 
are other cases but when you are 
not sure of the denominator, or 
when you don't know how to 
factor to find the lowest common 
denominator one of the quickest 
ways is to do what? 

15 S: Multiply the two denominators. 

16 T: Yeah. 

17 S: OK, so those two are equivalent? 

18 T: Why are they? (5 sec pause) 

19 S: Do the denominators just have to 
match for them to be equivalent? 

20T: What do you think? 

21 S: No, it all has to match. It has to 
be the same number all the way 
around. 

22 T: Uh huh. 

23 S: So they're not [equivalent] 
because this one is bigger. 

24T: Yes, good. 

25 S: So, they're not equivalent. 

26T: No. 

27 S: OK. I thought before that as long 
as you could do 'em get 'em to the 
same denominator they were 
equivalent. That's not right huh? 
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Core Pattern 6 & 3: T explained and 
reviewed in question form to see that S 
knew what to do if S didn't know another 
way to find the lowest common 
denominator. 

Core Pattern 3: S answered cOiTectly. 

Core Pattern 3: T confirmed the answer. 

Core Pattern 2: S asked for confirmation 
on her answer but the answer was wrong. 

Core Pattern 1: S answered incorrectly 
and T followed with a probing question. 

~Qre P~m~rn 2: S gave an incorrect 
supposition. 

~Qre Pattern 1: Tasked S another probing 
question. 

CQre Pattern 4: S rethought her first 
question/answer and answered conectly. 

~Qr~ Pattern ~; T confirmed her answer 
was correct. 

Core Pattern 4; S revealed her thinking on 
the cunent problem. 

~ore Pattern ~: T confirmed her 
reasoning. 

CQre Pattern 3; S firmly stated her answer. 

~Qr~ Pattern ~; T agreed. 

Core Pattern 4 & 3: S revealed more of 
her previous reasoning about equivalent 
fractions and asked for confirmation. 

28 T: Why do you get? Now wait CQre Pattern 1: T asked a probing 
before you go on. Why do we get question. 
them to the same denominator? 
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29 S: So we can see how many parts of CQr~ Pattern 4: S showed she understood. 
the whole of thirty that they have. 

30T: Yeah. Core Pattern 3: T agreed. 

31 S: So, that's why it just hit me right Cor~ Pattern 4: S revealed more of her 
now that obviously if .. that it reasoning. 
couldn't be they are equivalent if 
just that is the same (pointing to 
the denominators of the fractions) 
That is has to be this too. (pointing 
to the numerators.) 

32 T: Yeah. Core Pattern 3: T confirmed her reasoning 
so far was correct. 

33 S: Because that means there are six CQr~ Patt~rn 4: S continued her to explain 
parts of thirty and there are five her reasoning. 
parts here. 

34T: Vh huh. CQre Patt~rn 3: T confirmed her reasoning 
was correct. 

35 S: So, they wouldn't be equivalent. Core Patt~rn 4: S continued to explain her 
reasoning. 

36T: That's right. CQre Pattern J: T confirmed she was 
correct. 

37 S: OK. That's what made me ask Core Pattern J: S is referring to the 
you that. question asked in line 19. 

38 T: That's a good question. CQre Pattern J: T confirmed and 
encouraged more questions from S. 

39 S: OK. CQre Pattern 3: Confirmation. 

40T: Those are the questions I'm Core Pattern 3: T wanted to encourage 
waiting for you to ask. more question asking. 

41 S: Third-grade questions. CQr~ Pattern J: S didn't think much of her 
questions. 

42T: No they aren't third grade CQr~ Pattern ~: T didn't agree. 
questions. They are not third 
grade questions. 

43 S: Fourth-grade. CQre Pattern 3: S raised the ante. 



44 T: No they aren't. They are good 
questions because this sets you up 
for starting to actually start to 
understand fractions and why we 
get common denominators. For 
what reason? 

45 S: So we can see how many parts of 
the whole. The common 
denominator is the whole. 

46 T: That's right, and when the whole 
is the same what can you do with 
the parts? 

47 S: You can add them or subtract 
them. You can compare them. 
You can tell, you know. 
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Core Pattern 3 & 1: T explained what her 
questions enabled her to do and asked an 
open-ended question that would move the 
concept of equivalent fractions beyond this 
particular question. 

Core Pattern 4: S revealed prut of her 
understanding of the concept. 

Core Pattern 1; T asked if she knew what 
to do with the information she now had. 

Core Pattern 4: S revealed the rest of her 
understanding of the concept of equivalent 
fractions. 

48 T: Yeah. Is that easier? Is this easier Core Pattern 3: T reiterated the obvious. 
to compare the 6/30 and the 5/30? 
Is that easier to compare than 1/5 
and 1/6? (pause) If I asked you to 
compare 1/5 and 1/6 and do 
something with them. 

49 S: You have to do it this way. 
Because you can't compare them 
when they're like that. They're 
different. 

50T: That's right. 

51 S: OK. 

52 T: Very good. Good reasoning. 

53 S: It helps you to remember when 
you know this. It helps you, 
instead of just knowing the rule. 
Oh yeah I have to convert this. 
You know why. 

54T: Vh huh. 

55 S: Do you want me to go on to the 
next problem now? 

56T: OK. 

Core Pattern 3: S repeated her 
understanding of the problem in her own 
words. 

Core Pattern 3: T confirmed 

Core Pattern 3; S confirmed she 
understood. 

Core Pattern 3: Confirmation 

Core Pattern 4; S revealed her 
understanding of the significance of 
knowing why rather than just a rule. 

Core Pattern 3: T confirmed 

Closing pattern b: S was ready to move 
on. 

Closing pattern b: T agreed. 



289 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. Instructional Conversation 79 (presented 

above): the unsuccessful and then successful probing question and answer exchanges 

(Core Patterns 1->2->1->4). This tutorial was recorded at the beginning of this tutor's 

and student's first audio-taped tutoring session. The student knew she would be asked 

to explain and work out her solution path while the tutor watched and listened. These 

instructional rules had been agreed upon during a previous session. She also 

understood the tutor would ask questions about the procedures she was manipulating 

and about the meaning of her answers. 

The student and the tutor were sitting side by side and were starting the first 

problem of the day. The problem set was designed to test the student's understanding of 

the concept of equivalent fractions. The tutor and student had been discussing this idea 

and its ramifications during a previous tutoring session several days before. At the 

beginning of the conversation, S read aloud the first problem in the series (01). Then 

she told T what she thought she might have to do to find out if 1/6 was equivalent to 1/5 

(01). T confirmed S's approach was correct (02). The student did the computations for 

the lowest common denominator in her head and asked T if she was correct (03). T 

confirmed S was correct (04). Now, T took responsibility for making sure T knew how 

S arrived at her answer (04). S answered cOlTectly (05). Tasked S to write her work 

out on a piece of paper (06). S did so and T followed her work and commented and 

finally asked a question that would help the student finish the mechanical manipulations 

needed to complete the solution (06). Next, the tutor asked the student to look back and 

consider what she had just done to find the lowest common denominator (08). S 

answered correctly (09) and T confirmed she was correct (10). Next, S noted a short cut 

in the procedure she could use to her advantage (11). T confirmed her thinking was 

correct (12). Now, S asked if that procedure for finding lowest common denominators 
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was completely generalizable (13). T gave a qualified answer (14) and elaborated upon 

the conditions under which that technique would be a good one to use. S looked at her 

answer to the question and stated the fractions were equivalent (17). S's answer was 

incorrect. They were not equivalent and the tutor wanted the student to think about 

what made a fraction equivalent, rather than just tell the student her answer was wrong. 

As a result, the tutor tried to probe the student's reasoning for saying the fractions were 

equivalent (18) and waited for a response. The student gave the tutor some information 

that revealed her reasoning (19). The tutor probed the student's thinking further (20). 

The student was able to figure out what made a fraction equivalent (21). The tutor 

agreed (22). The student continued to reveal her understanding of equivalent fractions 

and asked the tutor a question (27) that the tutor used to probe the student's thinking 

further (28). The student continued to talk about her understanding of equivalent 

fractions (30, 31, 33, 35) while the tutor confirmed her reasoning was correct (30,32, 

34, 36). After an exchange during which the student and tutor disagreed about the 

sophistication of her questions (37-44), the tutor shifted the Ie back to the concept 

under discussion and probed the student's understanding of equivalent fractions again 

(44). T asked a last probing question in an attempt to move the concept beyond the 

particular problem on which they had been working (46, 48). The student fUl1her 

revealed her understanding of the idea (45, 47, 49). S talked a little more about why it 

helps to understand why you are doing manipulations in mathematics (53, 54) and then 

both participants agree it is time to move on to the next problem (55, 56). 

The tutor took responsibility for following the student's reasoning and for asking 

some factually oriented and probing questions at appropriate points in the instructional 

conversation. The probing questions were formulated after the student had computed 

the answer to the problem. Of particular interest, was that the student did not answer 

the first probing question (18) completely. In this conversation, the tutor did not stop 
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and complete the answer but took responsibility for continuing the probe (20). 

Therefore, the first unsuccessful response was followed by a second probe (20) 

designed to encourage this student to continue to think about the meaning of her 

answer. The student cooperated with the request and revealed her thinking. The tutor 

continued to probe the student's understanding of the concept (28, 44) and finally 

encouraged her to think beyond the problem on which they were working (46). 

The remaining examples (ICs: 79,80,83,88,93,100,111, and 112) of the 

unsuccessful and then successful probing question and answer exchanges (Core 

Patte1'lls 1->2->1->4). All of the ICs categorized within this variation were 

audio-taped from the mathematics tutor and the student with whom she was working. 

The focus of the discussion of the remaining examples is to explore how this tutor rook 

responsibility for exchanging information when the student answered a tutor's first 

probing question unsuccessfully. 

The probing questions appeared in the same places as the probing questions 

found in the successful probing question/answer information exchange (Core Patterns 

1->4). Generally, the tutor asked probing questions after the student had successfully 

explained their procedural manipulations. Just like the ICs categorized in the 1->4 

pattern, the mathematics tutor took responsibility for following up successful probes 

with other probing questions over the same material. Each time, S took responsibility 

for revealing her thinking and talking about the meaning of her answer or the concept 

under discussion. Also, the multiple probes over the same content often revealed 

different aspects of the student's thinking. 

The tutor asked 106 fact and procedurally oriented and probing questions during 

the eight instructional conversations categorized within this variation. Of those 

questions, 58 (54.7%) were probing questions. Thirty-four questions were answered 

successfully on the first probe. Eight questions took one extra probe, one took two 
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probes (lC: 112) and another took five probes (IC: 111) before the student answered 

successfully. Therefore, a group of ten questions is the focus of this discussion. Those 

questions took the mathematics tutor 15 extra attempts to encourage the student to 

continue to think about an idea long enough to complete her responses to these 

questions successfully. The researcher considered a question answered successfully 

when a student responded in a manner that indicated the student was able to reflect on 

the meaning of an answer, concept, or procedure. This reflection revealed the students' 

reasoning and was logically correct and commensurate with the student's level of 

experience with the ideas and procedures being discussed. 

When this tutor continued to probe the student's thought process, most often, T 

just asked the student to clarify what she had just said. This happened nine times and 

occurred in ICs: 79,80, 111, and 112. Twice the tutor just asked the question again 

(lCs: 83, 88) or rephrased the same question (2 times) without giving the student any 

more information (ICs: 93, 100). In one case, the tutor had the student reread a section 

of the mathematics text they were using with the same question in mind (lC: 111) and 

in another the tutor disconfirmed the student's answer and just waited for the student to 

rethink her response (lC: 93). 

The mathematics tutor took responsibility for following the probing questions 

the student did not answer completely or successfully with other probing questions. 

The student took responsibility for continuing to think about and respond to the tutor's 

requests for information. 

The intellectual substance of the information exchanges. Instructional 

Conversation 79 (presented above): the unsuccessful and then sllccessjiil probi1lg 

question and answer exchanges (Core Patterns 1->2->1->4). During this instructional 

conversation, the student eventually answered all of the tutor's probing questions 

successfully. Therefore, the student took a very active role in the information exchange. 
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Because of a set of pre-negotiated rules, the student rather than the tutor took 

responsibility for making the intellectual connections and accomplishing the thinking 

necessary to solve the problem at both a procedural and conceptual level. This student 

was also willing to ask for elaboration when she discovered a easier procedure for 

finding a lowest common denominator (13). 

Nevertheless, the tutor was not an altogether passive participant in this 

information exchange. The tutor had to decide where in the information exchange she 

would ask probing questions. Also, she had to determine how to follow an unsuccessful 

probe with another in a way that would not shift the responsibility for thinking about the 

concept away from the student. She had to resist the temptation to elaborate on the 

student's incomplete response in line 19; she had to determine not to move on too 

quickly to the next problem but, to continue to encourage the student to think about the 

idea (28, 44, 46). The student was always willing to take responsibility for continuing 

to reflect on the concept of equivalent fractions and was eventually able to see other 

uses for the idea. 

Therefore, while the content of this conversation was partly at a fact and/or 

procedural level and partly at a higher order and reflective level, the student took 

responsibility for making the intellectual connections and accomplishing the reflective 

thinking. The tutor's role was to create the situation and provide the opportunities for 

the student to make those intellectual connections on her own. When the tutor and 

student assumed different responsibilities during the IC, the student not only 

contributed more procedurally oriented information but also provided significant 

information at a high cognitive level. 

The remaillillg examples (ICs: 79,80,83,88,93,100,111, and 112) of the 

unsuccessful alld thell successful probillg questioll and answer exchanges (Core 

Pattel'lls 1->2->1->4). All of these ICs were audio-taped with the mathematics tutor 



and her student and under the same set of pre-negotiated instructional rules that have 

been specified previously. 
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During these ICs, the student eventually answered all of the tutor's probing 

questions successfully. Some of the student's answers were incomplete and/or incorrect 

and the tutor needed to reformulate the question without giving additional information. 

The student was always willing to take responsibility for continuing to reflect on a 

concept. In fact, the tutor continued to probe the student's understanding of one idea 

repeatedly (five times) during IC 111 and S willingly continued to think about the idea 

until she made the intellectual connections on her own. She also made the comment 

during several of these ICs that thinking about the ideas was just plain hard work. 

Just like IC 79, the tutor's role was to decide where in the infOlmation exchange 

she would ask probing questions. Also, she had to determine how to follow an 

unsuccessful probe with another in a way that would not shift the responsibility for 

thinking about the concept away from the student. She had to resist the temptation to 

elaborate on the student's incomplete responses. She had to determine not to move on 

too quickly to the next problem but, to continue to encourage the student to think about 

an idea when it was to S's advantage to do so. 

While the content of these conversations was partly at a fact and/or procedural 

level and prutly at a higher order and reflective level, the student took responsibility for 

making the intellectual connections and accomplishing the reflective thinking. The 

tutor's role was to create the situation and provide the opportunities for the student to 

make those intellectual connections on her own. When the tutor and student assumed 

different responsibilities during these ICs, the student not only contributed more 

procedurally oriented information but also provided significantly more information at a 

high cognitive and metacognitive level. 
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The use of mediation strategies. Instructional Conversation 79 (presellfed 

above).' the unsuccessful and then successful probing question and answer exchanges 

(Core Patterns 1->2->1->4). Because this tutor required S to write out her procedures 

and explain them to her, the student was actively involved showing and telling the tutor 

how S was using her data to complete the problem. When the student needed assistance 

with organizing and displaying the steps connected with the arithmetic of the problem, 

the tutor was able to ask timely questions and make timely suggestions. The questions 

enabled the student to focus on the part of the procedure she needed to consider next 

(06) in order to successfully complete it (07). Therefore, the instruction moved forward 

in an orderly manner and at the student's pace. Being able to follow the student's logic 

while she wrote out the procedures, avoided places in the instruction where T might 

have made assumptions about the student's needs. Further, this process enabled S to ask 

the tutor to elaborate on the idea of cross multiplication in order to find the lowest 

common denominator (13). Using the information the student provided, the tutor was 

able to answer this question promptly. Timely information from the student also helped 

the tutor decide when to start probing the student's understanding of equivalent 

fractions. Consequently, this mediation strategy provided T with information about tlle 

student's procedural competence as well as opportunities to encourage S to explain the 

meaning of the work she was trying to complete. 

The remaining examples (ICs.' 79,80,83,88,93,100,111, alld 112) of the 

unsuccessful alld then successful probillg questioll alld allswer exchallges (Core 

Patte1'lls 1->2->1->4). This tutor required S to write out her procedures and explain 

them to her, during all of the ICs categorized within this variation. How this mediating 

strategy affected the tutor's and the student's roles and the intellectual substance of the 

information exchange can be explained in the same manner as IC 79. During all of 

these ICs the student was actively involved showing and telling the tutor how S was 
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using her data to complete the problem. The tutor was provided with information about 

the student's procedural competence as well as opportunities to encourage S to explain 

the meaning of the work she was trying to complete. 

During Instructional Conversations 83, 88, 93, 111, and 112 the tutor also had 

the student read from the text and/or use it as a resource for thinking more deeply about 

a concept. For example, the tutor would have the student read an example problem and 

figure out the solution on her own before looking at the explanation provided in the 

text. Then the textbook solution would be studied and compared to the student's 

solution. This usually provided a rich context for the tutor to probe the student's 

understanding of the concept under discussion and/or explore the advantages and 

disadvantages of the multiple correct solution paths often available to solve a problem. 

The tutor also used the text to encourage the student to make predictions and inferences. 

Many times, the tutor would ask the student to use the information in the headings to 

predict the content of the following section and the approach the discussion might take. 

The textbook often provided a rich contextual resource that provided the tutor 

many opportunities to encourage the student to think deeply about a concept. This was 

especially evident in IC 111. S revealed she did not understand the concept presented 

in one section of the text after the tutor had asked a probing question. First, the tutor 

had the student reread this section of the text with the same probing question in mind. 

Still, the student did not understand. Now, T refOlmulated the question several more 

times as they discussed the idea. Each time T refelTed to the author's examples and 

discussion of the idea in order to encourage the student to keep thinking rather than 

have that responsibility shift to the tutor. Eventually, the student was able to see the 

conceptual connection on her own. The examples and discussion in the text provided 

the resources for the tutor to keep encouraging the student to think deeply about an idea. 
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Consequently, having the student do the writing and explaining provided the 

tutor with information about the student's procedural competence as well as timely 

opportunities to encourage S to explain the meaning of the work she was trying to 

complete. Textbook use also provided a contextually rich resource that enabled the 

tutor to encourage the student to make predictions and inferences and to continue to 

take responsibility for thinking about new concepts and making intellectual connections 

on her own. 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective infonnation exchanges. Instructional COllversatioll 

79 (presellfed above): the unsuccessful probillg questioll and answer exchallge (Core 

Pattems 1->2->1->4). This tutor had negotiated new instructionallUles with this 

student before the tutor would agree to help S with the mathematics pOltion of the 

PPST. Therefore, during this IC, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) This student came into the tutoring room because she need help with the 

mathematics portion of the PPST. 

b) The tutor from whom she requested assistance was a mathematics tutor and 

had information that could help this student with the mathematics portion of the PPST. 

c) The tutor was committed to using some pedagogical techniques that would 

encourage students to become actively involved in the learning process. The tutor had 

discussed how she would conduct the tutoring sessions before working with this 

student. The student had agreed to the following instructional rules before T would 

tutor her. 

i) The student was told that for the present tutoring sessions, while 

correct answers were important, her path to that answer was more important. Therefore, 

S would be asked to explain how S arrived at a solution. If S needed assistance during 
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her explanations, T would often ask more questions to guide S to figuring out her own 

answer but would work hard not to simply give the answer. 

ii) The tutor would sometimes pose questions or present other problems 

that would help S see the how the ideas presented in the problems were related. 

iii) The student's thinking about a solution path and its meaning in 

relation to the problem would be probed because that was the only way the tutor could 

understand her reasoning. Therefore, S must understand that her reasoning was valued 

very highly and was very important for reaching the ultimate goal of passing the PPST 

exam. 

iv) There would be times the tutor would give S information when she 

wanted it but there would be other times that it would be withheld depending on the 

tutor's instructional goals. 

v) The tutor would not write out problem solutions for S even if she 

could go no further with the solution path. The tutor was more interested in following 

S's reasoning at her pace rather than the other way round. 

This explanation of the tutor's instructional rules for the tutoring sessions was 

accompanied with examples and was often repeated at the beginning of this student's 

first few lessons. 

Consequently, the new instructional rules changed how the tutor would help this 

student and what the student's responsibilities would be as they exchanged infOlmation. 

Specifically, S would be responsible for reflecting upon and talking about both the 

procedures and the meaning of the problems and concepts under discussion. The tutor's 

conversational responsibility was to provide the condtions--both the opportunity and the 

suppOlt--in which this could occur. The most interesting aspect of IC 79 is to account 

for what the tutor did to ensure the maximally effective exchange of information when 

the student did not answer the tutor's probing question fully. This occun-ed in line 18. 
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The student knew it was her responsibility to establish the first condition of the 

CP (01) (establish the common aim of the IC). S followed the maxim of quantity (make 

a conversational contribution as information as requiredfor the current pU'1)oses of the 

exchange) and quality (try to contribute illformation to the conversational exchange 

that is true) (03). The tutor confirmed the student's answer was correct (04). Then T 

followed the second condition of the CP (the contribution each participant makes to the 

exchange of information should be depende/lt of the content of the previous exchanges) 

and asked the student questions and made suggests that would encourage S to write out 

the solution path (06). S followed the maxims of quantity and quality as she answered 

the tutor's questions (05, 07). Even though the student's answer was correct, instead of 

moving on to the next step in the instructional sequence, the tutor shifted the focus of 

the conversation (the fourth condition of the CP) from helping the student apply 

procedures correctly to thinking about what S had just done (08). The student followed 

the maxim of quality and quantity and answered correctly (09). The tutor confirmed her 

answer was correct (10) (quality) and the student went on to observe that she didn't need 

to work out the factors for five and six to figure out the lowest common denominator 

but could have multiplied the two denominators together instead (11) (the maxims of 

quality and relation-the contribution was appropriate to the immediate needs of the T 

and S). The tutor confirmed S was con'ect (12) (quality). S asked about the 

generalizability of her statement (13) (relation). The tutor explained (14) and followed 

the maxims of relation, quantity, and manlier (perspicuousness) while explaining. T 

ended by asking S a procedural question. S answered correctly (16) (quality) and T 

confirmed she was correct (17) (quality). The student looked at the answer to the 

question and followed the maxims of quality and the second condition of the CP as she 

made a tentative statement that she thought the fractions were equivalent. She was 

incorrect (17). As a result, the tutor shifted the goals of the instruction (the fourth 
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condition of the CP) from making sure the student found the correct answer to 

determining what S's reasoning was behind her answer (18). The student still answered 

incorrectly (19) but followed the maxim of quality. The tutor continued to follow the 

fourth condition of the CP and not confirm or disconfirm S's answer but continued to 

probe her understanding of equivalent fractions. The student also followed the fourth 

condition of the CP continued to think about what makes a fraction equivalent and 

made the intellectual connection on her own (21). Her comments followed the maxims 

of relation and quality. The tutor confirmed her answer was correct (22, 24, 

26)( quality) and the student went on to say the fractions are not equivalent and why (23, 

25)(quality, relation and the fourth condition of the CP). The student continues to 

reveal her reasoning and asked for confirmation (27). Because of the student's question 

(27), the tutor does not move on in the instructional sequence but decided to probe the 

student thoughts further (28) (the second andfourth conditions of the CP). The student 

explained her reasoning (29) (quality, relation ,and the fourth condition of the CP) and 

the tutor confirmed she was correct (30) (quality). Now, the student continued to reflect 

on her understanding of equivalent fractions (31, 33, 35). S followed the second and 

fourth conditions of the CP and the maxims of quality and relatiol/. Next, the student 

shifted the goals of the conversation away from the problem and reveals her self-esteem 

is low (41). The tutor goes along with the shift (thefol/rtll condition of tile CP) but 

brings the instruction back to its original goals (44, 46). T continued to probe the 

student's understanding of equivalent fractions (the second andfol/rth condition of the 

CP). The student continued to reveal her thinking (45, 47) (quality and thefol/rth 

condition of the CP). The tutor starts to end the conversation by bringing her next 

factually oriented questions back to the original problem (the maxim of relation and the 

first condition of the CP) (48). The student's answer is correct (49) (quality and 

quantity). The tutor and the student confirm they understand each other (50,51) and the 



tutor complements the student on her reasoning (52). The student continued to 

comment metacognitively on the significance of understanding why a fraction is 

equivalent (53) (the second andfourth conditions of the CP). The tutor confirms her 

comments and they agree to end that part of their tutorial (54, 55, 56) (the third 

condition of the CP). 
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The purpose of this explanation was to indicate that the CP and maxims (Grice, 

1975) supported the participants implied roles during this IC. The analysis indicated the 

fourth condition of the CP accounted for the successful shift in the purposes of the 

information exchange from mastering procedures to exploring meaning. T and S were 

able to cooperate in order to have a maximally effective exchange of information even 

when the tutor withheld information as Tasked S a series of probing questions. 

The remaining examples (ICs: 79,80,83,88,93,100, Ill, alld 112) of the 

unsuccessful and then successful question and answer information exchanges (Core 

Patterns (1->2->1->4). The above interpretation can be applied to all the ICs 

categorized within this variation because the other ICs involved the same tutor and 

student working under the same pre-negotiated instructional rules. Therefore, all ICs in 

this category can be explained similarly to IC 79 above. These conversations show the 

effect of a set of pre-negotiated instructional rules that allowed the tutor to shift the 

instruction from procedures to meaning at appropriate points during the speech 

exchanges (the fourth condition of the CP). Even though both participants in the 

inf0l111ation exchange knew the tutor had the answers, their agreement allowed the tutor 

to encourage the student to take responsibility for making the intellectual connections as 

S explored new concepts. Sometimes this meant the tutor would withhold information 

as T continued to probe the student's understanding of a topic after S had at first 

answered a question incorrectly. 
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Of special mention are the multiple probes that occurred in ICs 111 and 112. In 

one case, the tutor had to probe the student two more times and in the other, the tutor 

probed the student five more times after the initial unsuccessful probe. In both 

instances, the conversation proceeded with the student actively supplying content of a 

high intellectual level. This kind of multiple probe was not evident in the Procedurally 

Oriented Conversational Engagement System. The explanation proposed here is that 

the CP and maxims supported T's and S's implied roles after they had explicitly 

negotiated who would take responsibility for supplying what information during their 

conversational exchanges. Specifically, the fourth condition of the CP suppOlted the 

changes in purpose of these ICs. 

Cooperation and the student's higher order contributions. Instructional 

Conversatioll 79 (presented above: the unsuccessful and then successful probillg 

question and answer exchanges (Core Pattel'l1s 1->2-> 1->4). This student and tutor 

had pre-negotiated new rules for all their information exchanges. Now, the student's 

reasoning behind an answer to a mathematical word problem was just as important as 

the procedures used to find the correct answer. Therefore, the new instructional rules 

made the tutor, among other things, responsible for providing situations and formulating 

questions that would encourage the student to take responsibility for reflecting on the 

meaning of the answer (18,20). As illustrated, the tutor and student followed Grice's 

(1975) CP and maxims to accomplish these new rules. Specifically, the analysis 

indicated the fourth condition of the CP was used very flexibly to accomplish these 

implied responsibilities. Most importantly, the student contributed higher level 

intellectual content to the information exchanges. 

The remaining examples (ICs: 79,80,83,88,93,100,111, and 112) of the 

unsucces:..ful and then successful probillg question and answer exchange (Core Patte1'lls 

1->2->1->4). Throughout this set of conversations, the tutor had the information her 
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student needed to be able to finish her assigned problems. Conversational implicature 

indicated the mathematics tutor had also entered into a quasi-contractual agreement to 

share this information in a different manner with her student. As a result, this 

mathematics tutor was able to continue to probe the student's thinking even though the 

student could not, at first, answer the probing questions successfully. When this tutor 

asked probing questions, she changed roles in the dialogue and shifted the responsibility 

for providing the intellectual substance of the information exchange to the student. In 

some cases, the student had answers for the probing questions and willingly shared this 

infonnation with the tutor. But in others, the student did not have the information 

immediately available and the tutor continued to ask questions that encouraged the 

student to keep on thinking but did not give the answer away. Eventually, the student 

was able to answer these probing questions. 

Therefore, this set of instructional conversations suggests that some 

pre-negotiated rules on how the student and tutor will cooperate conversationally to 

exchange information can encourage students to contribute infonnation of higher 

cognitive substance to an instructional conversation. The demands of conversational 

cooperation (i.e., the CP and maxims) supported this shift in responsibility. 

Instructional Conversations with Unsuccessful Probing Question and Answer 

Exchanges: Core Patterns 0->2->5) 

The ICs categorized within this variation of the Cognitively/Metacognitively 

Oriented Conversational Engagement System contained patterns already introduced as 

part of the Procedurally Oriented Conversational Engagement System plus successful 

probing question and answer infonnation exchanges (Core Patterns 1->4) and 

unsuccessful and then successful probing question and answer infonnation exchanges 

(Core Patterns 1->2-> 1->4). 
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The focus of the analysis and interpretation of the ICs confonning to this 

variation was on how the tutor resolved a situation in which a probing question from the 

tutor was met with an unsuccessful response from a student. These conversational 

moves (1->2->5 pattern) were found in eight (7.1 %) instructional conversations (lCs: 

72, 94, 96, 97, 99, 102, 105, and 110) categorized within the 

Cognitively/Metacognitively Oriented Conversational Engagement System. Two tutors 

had to resolve situations like the one described above. The total time for these tutorials 

was 221 minutes and 12 seconds. The average length for each IC was ten minutes and 

43 seconds with the shortest three minutes and 38 seconds and the longest 25 minutes 

and 49 seconds. 

All of these instructional conversations included some successful fact and 

procedurally oriented question and answer information exchanges (Core Pattern 3) and 

some unsuccessful fact and procedurally oriented question and answer exchanges (Core 

Pattern 3->2->5) with the tutor reviewing, clarifying, elaborating, an/or explaining 

procedures, facts, and/or concepts the student needed to finish the assignment (Core 

Pattern 6). Additionally, the ICs contained successful probing question and answer 

exchanges (Core Patterns 1->4) and unsuccessful and then successful probing question 

and answer exchanges (Core Patterns 1->2-> 1->4). Likewise, students explained the 

procedures they used during the core segment of the instructional conversations (Core 

Pattern 6) and tutors confirmed that the information exchanges were correct (Core 

Pattern 3). However, Core Patterns 3, 3->2->5, 1->4, 1->2->1->4, and 6 will not be 

discussed further within this context because they have already been described in 

previous sections. 

A model of the eight instructional conversations categorized within this 

variation are illustrated below in Figure 19. 
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Figure 19. A model of the eight ICs conforming to the unsuccessful probing 
question and answer exchanges (Core Patterns 1->2->5). 
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An exemplar will not be discussed and analyzed separately under this variation 

within the Cognitively/Metacognitively Oriented Conversational Engagement System 

because ICs: 72, 94, 96, 97, 99, 102, 105, and 110 are similar to the ICs described and 

analyzed under Core Patterns 1->4 and Core Patterns 1->2-> 1->4. However, these ICs 

will be discussed as a group using the same questions as the other variations within this 

conversational engagement system, The focus of the discussion will be on the 

unsuccessful probing question and answer exchanges (Core Patterns 1->2->5). 

A Discussion of the Application of the Analytical Model 

The roles of the tutor and the student. The focus of the discussion of these ICs 

is to explore how tutors and students took responsibility for exchanging information 



when students could not or would not answer a probing question. All of these 

instructional conversations but one (IC: 72) were audio-taped with the mathematics 

tutor and her student. 
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The tutors asked 131 fact and procedurally oriented and probing questions 

during the eight ICs categorized within this variation. Of those questions, 52 (39.7%) 

were probing questions. Thirty-two of the probing questions were answered cOlTectly 

and completely on the first probe. Five more probing questions took two attempts (10 

questions total) before S answered the question successfully. The focus of this 

discussion centers on a group of ten probing questions the students answered 

unsuccessfully. The mathematics tutor was responsible for asking nine of those 

questions and the chemistry tutor one of them. 

During five of these unsuccessful exchanges the tutor gave the student a hint 

(lC: 72), told the student the answer (ICs: 94, 99), or turned the questions into ones 

calling for facts (ICs: 96, 99). During three other unsuccessful exchanges, the tutor 

tried to probe the student's understanding of an idea several times (ICs: 97, 105, 110) 

before finally telling the student the answer (ICs: 97, 110) or narrowing the question 

until the student could answer it (IC: 105). Finally, the mathematics tutor left two 

probing questions unanswered (lCs: 102, 110). At the end of one of first of these 

exchanges (IC: 102), the tutor and student agreed to move on to another topic. At the 

finish of the second of these exchanges (IC: 110), they agreed to end the lesson. Both 

times the tutor had assured the student they would come back to the topic at a later date. 

The mathematics student always tried to answer these probing questions. The 

chemistry student did not respond to the tutor's probing question. 

Consequently, when students could not answer probing questions, in most cases, 

the tutors supplied the information the student needed and the ICs continued. However, 

the mathematics tutor probed her student longer before supplying the information (10 



307 

probes during three questions). During two instances, the mathematics tutor would not 

take responsibility for giving the student the information S needed in oder to continue 

the ICs. Instead, the mathematics tutor ended the speech exchanges on those topics. 

The intellectual substance of the information exchanges. When the mathematics 

student did not answer a probing question successfully, the evidence indicated S was 

always willing to take responsibility for continuing to reflect on a concept if the 

mathematics tutor continued to probe her understanding. Therefore, while S's 

contributions to the information exchanges were incorrect or only partially COlTect, they 

were thoughtful. On the other hand, the chemistry student did not answer the chemistry 

tutor's probing question. This answering pattern was similar to Core Patterns 1->2->5 

in the Procedurally Oriented Conversational Engagement System. 

Both the chemistry and the mathematics tutors had the answers to these probing 

questions. When Ts took responsbility for reducing the cognitive load for their students 

by simplifying the questions or sharing the higher level cognitive information with 

them, it did not stimulate further high level thinking on the part of their students. It 

solved the immediate problem of continuing the information exchange. However, the 

ICs moved back to a discussion of procedures with the tutors providing any required 

higher level elaborations. 

When the mathematics student could not answer two of the probing questions 

the tutor and the student agreed to temporarily put the topic aside. The student knew 

the tutor had the answer. Also, it was clear Shad lUn out of strategies for thinking 

about the ideas and the tutor could not offer any more ways to rephrase the questions or 

use other mediating strategies without giving the answer away. Therefore, both the 

tutor and the student agreed to end their discussion of those ideas and return to the 

topics at later date. When they did return to these topics the student was eventually able 

to contribute high level reasoning to the ICs. 
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The use of mediation strategies. Both tutors required their students to write out 

their procedures and explain them. Therefore, both students were actively involved 

showing and telling the tutors how they were using their data to complete the problems. 

This kept the instruction moving forward in an orderly manner and at the students' pace. 

When tutors were able to follow their students' logic as they wrote out the procedures, 

Ts avoided places in the instruction where they might have made assumptions about 

their students' needs. Consequently, this mediation strategy provided both tutors with 

timely information about the students' procedural competence as well as timely 

opportunities to encourage Ss to explain the work they were trying to complete. 

The mathematics tutor had her student use the textbook during IC 105 in the 

same manner and with the same results as explained previously within the discussion of 

the unsuccessful and then successful probing question and answer exchanges (Core 

Patterns 1->2->1->4). 

A Discussion of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. Instructional Conversation 

72 will be discussed first. The chemistry tutor was involved in one unsuccessful 

exchange of information after asking his student a probing question. This tutor and 

student had negotiated who would impart what information before they entered into 

their instructional conversation. 

Therefore, during this IC, all the conditions for working out an implicature were 

available to both Sand T plus the following background knowledge: 

a) Students come into the tutoring room because they need help with the 

assigned homework. 

b) The tutor from whom the student requested assistance was a Chemistry 

Professor and had information that can help the student with the assignment. 



c) The tutor was willing to give the students the infOlmation they needed to 

finish their assigned homework problems successfully. 
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d) This tutor required the students with whom he had previously worked to tell 

him what they had accomplished with the problem and to write out any mathematical 

procedures they may discuss while T watches and comments. 

When this tutor asked a probing question he shifted the purposes of the 

information exchange from procedural to cognitive aims and changed who would be 

responsible for supplying infonnation(thefourth condition of the CP). This alteration in 

focus had not been negotiated with any of the chemistry students and generally they did 

not cooperate when the tutor shifted instructional aims. Sometimes these Ss did 

regurgitate facts from their notes or textbook but, most often they did not answer and 

none would speculate beyond facts and procedures. Predictably, the student in IC 72 

did not respond. The conditions for implicature showed it was the tutor's responsibility 

to furnish the information the student was unable to provide. Therefore, the chemistry 

tutor had to repair the conversation or allow it to end. Consequently, T followed the 

second condition of the CP (the contributions each participant makes to the exchange of 

information should be dependent on the content of the previous exchanges) and the 

maxim of relation (a conversational contribution will be appropriate to the 

conversationalists immediate needs) and gave the student a hint. This conversational 

move reduced the cognitive load for the student and shifted the conversation back to 

procedural aims. The student followed the maxims of quality (truthjiillless) and 

relation and answered the question cOITectiy. 

The mathematics tutor had negotiated new instructional rules with her student 

before T would agree to help S with the mathematics part of the PPST. Therefore, 

during these ICs (94, 96, 97, 99, 102, 105, 110), all the conditions for working out an 

implicature were available to both Sand T plus the following background knowledge: 
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a) This student came into the tutoring room because she needed help with the 

mathematics portion of the PPST. 

b) The tutor from whom she requested assistance was a mathematics tutor and 

had information that could help this student with the mathematics portion of the PPST. 

c) The tutor was committed to using some pedagogical techniques that would 

encourage students to become actively involved in the learning process. The tutor had 

discussed how she would conduct the tutoring sessions before working with this 

student. The student had agreed to the following instructional rules before T would 

tutor her. 

i) The student was told that for the present tutoring sessions, while 

correct answers were important, her path to that answer was more important. Therefore, 

S would be asked to explain how S arrived at a solution. If S needed assistance during 

her explanations, T would often ask more questions to guide S to figuring out her own 

answer but would work hard not to simply give the answer. 

ii) The tutor would sometimes pose questions or present other problems 

that would help S see the how the ideas presented in the problems were related. 

iii) The student's thinking about a solution path and its meaning in 

relation to the problem would be probed because that was the only way the tutor could 

understand her reasoning. Therefore, S must understand that her reasoning was valued 

very highly and was very important for reaching the ultimate goal of passing the PPST 

exam. 

iv) There would be times the tutor would give S information when she 

wanted it but there would be other times that it would be withheld depending on the 

tutor's instructional goals. 
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v) The tutor would not write out problem solutions for S even if she 

could go no further with the solution path. The tutor was more interested in following 

S's reasoning at her pace rather than the other way round. 

This explanation of the tutor's instructional rules for the tutoring sessions was 

accompanied with examples and was often repeated at the beginning of this student's 

first few lessons. 

Consequently, the new instlUctional rules changed how the tutor would help this 

student and what the student's responsibilities would be as they exchanged information. 

Specifically, these pre-negotiated instlUctional rules now implied that it was the 

student's responsibility, to reflect upon and talk about both the procedures and the 

meaning of the problems and concepts under discussion during their ICs. The tutor's 

conversational responsibility was to provide the conditions--both the opportunity and 

the support--in which this could occur. 

During these particular ICs, the mathematics tutor asked her student nine 

probing questions that S answered unsuccessfully. In all cases, the student was willing 

to try to contribute high level thinking to the information exchanges and the conditions 

for conversational implicature suggested this might happen. S followed the second and 

fourth condtions of the CP and the maxims of quality and relation as she tried to answer 

these probing questions. During seven of the nine information exchanges the tutor 

withheld information for a time but eventually gave it to the student (the conditions for 

implicature). Therefore, T followed the second andfourth conditions of the CP (T 

shifted the IC to procedural aims) and the maxims of quality, relation and manner and 

furnished the information the student needed, or reduced the cognitive load by changing 

probing questions into ones that called for facts. These conversational moves enabled 

the ICs to continue in an orderly manner. 
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During two information exchanges, T withheld infOlmation. The conditions for 

implicature indicated this was an option for this tutor. When T did this, she told S they 

would come back to the topic later (the maxim of relation) and both agreed to follow the 

third condition of the CP and end the information exchange. In one case, T and S 

moved on to another problem and in the other case the tutoring session ended for the 

day. 

In summary, the chemistry student did not contlibute to the information 

exchange when the chemistry tutor asked a probing question. The conditions for 

implicature suggested it was the chemistry tutor's responsibility to supply the 

information the student did not have or was unwilling to contribute to the Ie. On the 

other hand, the mathematics student always tried to contribute. The conditions for 

implicature suggested it was her responsibility to reveal her thinking. She followed the 

CP and maxims as she tried to contribute to these information exchanges. 

During eight of 10 of these probing questions both the chemistry and 

mathematics tutor followed the CP and maxims and reduced the cognitive load or 

furnished the information their students needed. These conversational moves enabled 

the ICs to continue in an orderly manner. However, during two other of these 

exchanges the mathematics tutor withheld infonnation. T followed the maxim of 

relation and told S why she was going to withhold information and then both T and S 

followed the third condition of the CP and ended their IC or moved on to another topic. 

Cooperation and the student's higher order contributions. The chemistry student 

had come into the chemistry tutoring room to find help in order to answer an assigned 

homework problem with which he was having difficulty. He knew this tutor had the 

information he needed and before the tutoring began the tutor had agreed to help him. 

Cooperation demands, i.e., conversational implicature supported by the CP and maxims 

(Grice, 1975), made the tutor responsible for imparting the information the student 
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needed to finish the assigned problem. Therefore, when the chemistry student did not 

respond to a probing question, the conditions for implicature indicated it was T's 

responsibility to supply the information the student did not have. The tutor followed the 

CP and maxims to successfully complete the information exchange but the consequence 

was that T reduced the cognitive load for the student. However, the tutor did meet the 

student's informational needs. T took the most active role during the infonnation 

exchanges and made the intellectual connections for S. The student responded to and 

acted upon the tutor's information. Under these conditions, to do anything else would 

not have honored the agreement into which T and S had entered at the beginning of the 

IC, would not have met the goals of the information exchange, and would have broken 

specific conditions of the CP and maxims. 

In the case of the mathematics student, she had agreed to a set of instructional 

rules that implied it was her responsiblity to think about and respond to questions that 

would encourage her to think deeply about the concepts she was learning. While her 

contributions to this group of probing questions were incorrect or partially COlTect, the 

conditions for implicature suggested she would try to respond in a thoughtful manner 

to the tutor's probing questions. The student followed the CP and maxims to try to 

accomplish these information exchanges but was unsuccessful. 

The conditions for implicature also indicated the mathematics tutor had the 

option of withholding or not withholding information from her student. During seven 

of these unsuccessfully answered probing questions, the tutor followed the CP and 

maxims when she did not withhold information from the student. These conversational 

moves solved the immediate problem and allowed the information exchanges to 

continue. However, T reduced the cognitive load for S and did not stimulate continued 

higher cognitive thinking on the part of the student. All of these ICs moved back to a 

discussion of procedures. 



314 

During two of these unsuccessful exchanges of infonnation the mathematics 

tutor followed her other pre-negotiated option (conversatiollal implicature). That is, T 

withheld information from the student. The consequences of those conversational 

moves were that discussion of that subject matter ended. Both T and S followed the 

third cOlldtioll of the CP and agreed to end the information exchange on those topics for 

that moment. However, they also agreed to come back to them at a later date, which 

they did. During those exchanges the student was able to contribute to the IC at a high 

cognitive level. 

This evidence suggests that under some conditions it is very difficult for tutors 

to withhold information from their students. When tutors do not answer the questions 

their students cannot answer it means discussion on that topic will end and both 

participants will have to tolerate a lack of closure on that subject matter. When tutors 

do answer the probing questions their students cannot answer it means the students will 

not contribute high cognitive thinking to the infonnation exchanges. That responsibility 

will once again become the tutors'. 

Summary of the results of the Application of the Analytical and Interpretive Theories 

for the Metacognitively/Cognitively Oriented Conversational Engagement System 

There were 32 instructional conversations categorized within the 

Metacognitively/Cognitively Oriented Conversational Engagement System. The 

intellectual substance of the ICs categorized under the second conversational 

engagement system included segments in which probing questions elicited cognitively 

or metacognitively oriented statements from the student. Like the first system, these 

infonnation exchanges also had segments consisting of the procedures and facts the 

student needed to use to finish an assigned problem, but there were many pOltions 

during which tutors posed probing questions and students often responded to them. 
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Consequently, students revealed their reasoning and/or reflected on or interpreted the 

meaning of an answer, solution path or concept under discussion. Three variations were 

found within this system. They are the following: 

1) The successful probing question and answer information exchanges (Core 

Patterns 1->4). Sixteen instructional conversations were categorized within this 

variation. 

2) The unsuccessful and then successful probing question and answer 

exchanges (Core Patterns 1->2->1->4). Eight instructional conversations were 

categorized within this variation. 

3) The unsuccessful probing question and answer exchanges (Core Patterns 1-

>2->5). Eight instructional conversations were categorized within this variation. 

Two of the ICs were audio-taped with the chemistry tutors and their students 

and 30 were audio-taped with the mathematics tutor and her student. The tutors and the 

students asked a total of 432 questions during these ICs. The students asked 76 (17.6%) 

questions and the tutors asked 356 (82.4%) questions. Two hundred and seven 

questions (58.1 %) were fact or procedurally oriented and the students answered 190 

(91.8%) correctly. The tutors asked 149 (41.9%) probing questions and their students 

answered 117 (78.5%) correctly. Some of the 32 (21.4%) probing questions that were 

counted as answered incorrectly were part of a series mUltiple probes centering on one 

idea. Often, the student did eventually answer the question successfully it just took 

several attempts. 

The findings from the analysis of the instructional conversations categorized 

within the Cognitively/Metacognitively Oriented Conversational Engagement System 

will be organized in two parts. The five topics will provide the organizing stlUcture. 

The results of the first three topics are summarized under an application section and the 

results of the last two topics are summarized under an interpretive section. 
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The focus of this summary is on how the tutors and students took responsibility 

for exchanging infonnation when the tutors posed probing questions. The mathematics 

tutor asked all but three of the probing questions during the ICs categorized within this 

conversational engagement system. Therefore, most of the comments will center on the 

consequences of those exchanges. 

Summary of the Application of the Analytical Model 

The roles of the tutors and the students. The tutors still took responsibility for 

helping their students at places in the assigned problems where their students needed 

assistance. The evidence indicated the mathematics tutor handled that responsibility 

differently than the chemistry tutors. The data also showed the mathematics student 

was willing to take responsibility for contributing both factually and procedurally 

oriented and higher level reasoning to the content of the information exchanges. The 

chemistry students mostly contributed factually and procedurally oriented information, 

twice contributed higher level reasoning, and sometimes made requests for explanations 

of meaning. 

This group of ICs contained many probing questions and the mathematics tutor 

was responsible for asking most of them (98%). Generally, they appeared after her 

student had finished explaining or working out the procedures needed to solve the 

assigned problems. Many of the probing questions were answered successfully on the 

student's first try. However, the mathematics tutor took responsibility for following up 

on the student's successful answers in a way the chemistry tutors did not. Often, she 

would probe the student once on an idea. The student would answer successfully and 

then a little while later this tutor would probe the student's thoughts a second time over 

the same content. Each time S took responsibility for revealing her thinking and talking 

about the meaning of her answer or the concept under discussion. Also interesting was 

that the multiple probes over the same content often revealed different aspects of the 
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student's thinking. In contrast, the chemistry tutors and students ended that prut of their 

conversations once the first probing question was successfully answered. 

Sometimes the students did not at first answer some probing questions 

successfully. Only the mathematics tutor took responsibility for following these 

probing questions with other probing questions. The mathematics student took 

responsibility for continuing to think about and respond to the tutor's requests for 

information. In many cases, the sustained probing from the tutor enabled S to make the 

intellectual connections and/or see relationships on her own. 

At other times, when the mathematics and chemistry students could not answer 

the probing questions, the tutors supplied the information the student needed and the 

ICs continued. However, the mathematics tutor probed her student longer before 

supplying the information (10 probes during three questions) and during two instances 

the mathematics tutor ended the information exchanges on the topics rather than furnish 

the answer to the question. 

Therefore, subject area tutors took responsibility for helping their students at 

places in the assigned problems where their students needed assistance. However, the 

mathematics tutor's help was often in the form of probing questions. The evidence 

showed the mathematics student was willing to cooperate with her tutor when Tasked S 

to explain the meaning of a set of data, a solution, and/or some procedues. The 

chemistry tutors' help was factually and procedurally oriented but they did ask three 

probing questions during this group of ICs. Once the questions were answered 

correctly, however, they did not probe their students' reasoning further. When one 

chemistry student could not answer a probing question, T immediately reduced the 

cogntive load so that S could supply the necessary information. Most often, the 

chemistry students asked their tutors to explain the meaning of the answers, procedures 

and/or data. 
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The intellectual substance of the information exchanges. The mathematics tutor 

had negotiated new instmctionalmles with her student. This student had acknowledged 

the new aims and had agreed to participate in the tutoring sessions under those 

conditions. This shift in responsibility for who would provide what information 

encouraged the student to contribute a significant amount of information at a high 

cognitive level. Therefore, the student took a very active role in the information 

exchange. When the student did not at first answer probing questions successfully, the 

evidence indicated S was always willing to take responsibility for continuing to reflect 

on a concept when her tutor continued to probe her reasoning. Therefore, while Ss 

contributions to some of the information exchanges were incorrect or only prutially 

correct, they were always thoughtful. 

However, the mathematics tutor was not an altogether passive participant in this 

information exchange. This tutor had to decide where in the infonnation exchanges she 

would ask probing questions. Also, she had to determine how to follow an unsuccessful 

probe with another question in a way that would not shift the responsibility for thinking 

about the concept away from the student. She had to resist the temptation to elaborate 

on the student's incomplete responses; she had to determine not to move on too quickly 

to the next problem but, to continue to encourage the student to think about ideas. 

The chemistry tutors involved in the ICs categorized within this conversational 

engagement system had not negotiated new rules that would affect who would provide 

higher level conversational contributions. However, they believed students should 

contribute higher order thinking during tutoring. As a result, the chemistry tutors did 

ask some probing questions (2% of the probing questions asked during ICs categorized 

within this conversational engagement system) and if their students had the higher level 

information to exchange with the tutors; they did so. On the other hand, one chemistry 

student did not have the answer to the chemistry tutor's probing question and did not 
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respond. The tutor gave the student a hint and S answered the question con·ectly on his 

second try. This questioning and answering pattern was similar to Core Patterns 1->2-

>5 in the Procedurally Oriented Conversational Engagement System. 

There were times when the students could not answer probing questions and 

both the chemistry and the mathematics tutors took responsbility for reducing the 

cognitive load for their students by simplifying the questions or sharing the higher level 

cognitive information with them. This conversational move did not stimulate fm1her 

high level thinking on the part of their students. It solved the immediate problem of 

continuing the information exchange but the ICs moved back to a discussion of 

procedures with the tutors providing any required higher level elaborations. 

The mathematics tutor had one other strategy not found in the chemistry tutors' 

ICs. When her student could not answer two of the probing questions, the tutor and the 

student agreed to temporarily put the topic aside. The student knew the tutor had the 

answer. However, it was clear S had run out of strategies for thinking about the ideas 

and the tutor was unable to rephrase the questions or use other mediating strategies 

without giving the answer away. Therefore, both the tutor and the student agreed to end 

their discussion of those ideas and return to the topics at later date. When they did 

return to the subject matter, the student was able to contribute high level thinking to the 

ICs. 

During these ICs the mathematics tutor had a dual role. There were times when 

she provided procedural data for her student. There were other times T provided the 

intellectual support for her student's higher level thinking. As a result, the mathematics 

student provided much of the high level reasoning found during these ICs. The 

chemistry tutors roles were more straightforward. Their job was to provide information 

in order to help their students finish their homework assignments. Consequently, the 
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chemistry tutors supplied most of the higher order thinking available in these dialogues. 

Their students' roles were to act on the information they received from their tutors. 

The use of mediation strategies. During many of these ICs the mathematics 

tutor used the textbook to encourage the student to learn how to read mathematical 

symbolism in a supportive atmosphere. She also used explanations and examples from 

the text to provie a contextually rich resource that enabled her to encourage the student 

to make predictions and inferences and to continue to take responsibility for thinking 

about new concepts, seeing relationships and making intellectual connections on her 

own. 

Both the mathematics tutor and the chemistry tutors had their students do the 

writing and explaining during these ICs. This provided the tutors with information 

about their student's procedural competence as well as timely opportunities to 

encourage Ss to explain the meaning of the work they were trying to complete. Both 

tutors required their students to write out their procedures and explain them to the tutor. 

Therefore, all the students were actively involved showing and telling the tutors how 

they were using their data to complete the problems. This kept the instruction moving 

forward in an orderly manner and at the students' pace. Being able to follow both these 

students' logic as they wrote out the procedures, avoided places in the instruction where 

the tutors might have made assumptions about their students' needs. Consequently, this 

mediation strategy provided both tutors with timely information about the students' 

procedural competence as well as opportunities to encourage Ss to explain the work 

they were trying to complete. 

Summary of the Application of the Interpretive Theory 

Cooperation and effective information exchanges. The mathematics tutor asked 

98% of the probing questions found in the ICs categorized within this conversational 

engagement system. Therefore, the focus of the explanation will be on how she and her 
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student cooperated for the maximally effective exchange of information when such a 

large percentage of the questions Tasked S required the mathematics student to reveal 

her reasoning. How the chemistry tutors and their students cooperated when the 

chemistry tutors asked probing questions will be used as a contrast. 

The conditions for conversational implicature indicated that because the tutors 

were in the tutoring rooms and had extensive information in the students' areas of need, 

they would be willing to share this information with their students. However, the 

mathematics tutor had negotiated new instructional rules with her student. These 

pre-negotiated instructional rules now implied that it was the mathematics student's 

responsibility to start the problem, to reflect upon and talk about both the procedures 

and the meaning of the problems and concepts under discussion during their Ies. The 

tutor's conversational responsibility was to provide the condtions--both the opportunity 

and the support--in which this could occur. 

As a result, the mathematics tutor could shift the focus of the instruction from 

procedures to meaning at appropriate points during the speech exchanges. The 

explanation proposed here is that the CP and maxims supp0l1ed the mathematics T's and 

S's implied roles after they had explicitly negotiated who would take responsibility for 

supplying what information during their conversational exchanges. The fourth 

condition of the CP was the pivotal conversational rule that T and S followed to support 

the changes in the instructional aims. 

Other evidence indicated that because of these pre-negotiated rules the 

mathematics tutor could sometimes successfully withhold information and continue 

formulate several questions over the same idea in order to probe her student's 

understanding of a topic. However, that didn't mean every probing question and answer 

sequence went smoothly. During seven of nine unsuccessfully answered probing 

questions, the mathematics tutor followed the second and fourth conditions of the CP (T 
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shifted the IC to procedural aims) and the maxims of quality, relation, and manner and 

furnished the information the student needed or reduced the cognitive load by changing 

a probing question into one that called for a fact. These conversational moves enabled 

the ICs to continue in an orderly manner. However, during two infOlmation exchanges, 

T withheld information. The conditions for implicature indicated this was an option for 

this tutor. When T did this, she told S they would come back to the topic later (the 

maxim of relation) and both agreed to follow the third condition of the CP and end the 

information exchange. 

The chemistry tutors also negotiated some instructional rules with their students. 

Their negotiated agreements only went as far as having their students provide 

procedural information. However, they were committed to encouraging their students 

to think at a high cognitive level and they did ask two particularly well prepared 

students one probing question apiece. These students were willing to share their 

information because they had something contribute to the speech exchange and could 

follow both the CP and maxims to do so. Neither tutor followed up on their first 

probing questions and the conditions for implicature would predict this. The chemistry 

tutors' job was to share information the students needed. Therefore, these tutors moved 

back to the original goals of the ICs (the first condition of the CP). In one case, the 

tutor followed the third condition of the CP and agreed to end their infonnation 

exchange because the procedural goals of the IC had been reached. In the the other 

case, the tutor continued on with the next part of the instruction (the first condition of 

the CP). One of the chemistry students could not answer a probing question, the 

conditions for conversational implicature indicated it was the chemisn·y T's 

responsibility to provide the answer to the question and T did. 

All the Ts and Ss cooperated conversationally during all of these ICs. The CP 

and maxims suppOlted their implicated roles and there was a maximally effective 
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exchange of information. Because of some pre-negotiated instructional rules the 

mathematics tutor was able to follow the fourth condition of the CP in a very flexible 

manner and shift the focus of the ICs from procedures to meaning. However, these 

examples also indicated that to cooperate conversationally during instruction meant 

infOlmation must be exchanged. When a decision is made not to share information 

when it is needed, then instruction on that topic ended. 

Cooperation and the students' higher order contributions. Grice (1975) outlined 

the concept of conversatiollal implicature and it is supported by the CP, and maxims. 

His theory describes an unstated code of conduct conversationalists follow to ensure the 

maximum exchange of information. It can be inferred from the actions and statements 

of the participants throughout these ICs, that the CP and maxims suppOlted the 

quasi-contractual agreements into which the students and tutors had entered at the 

beginning of the ICs. How intellectually actively involved the students became 

depended on a set of pre-negotiated rules that stipulated who would supply what 

information during the speech exchanges. 

When the mathematics tutor negotiated new instructional rules with her student, 

it allowed T to shift the responsibility for thinking at a high cognitive level to the 

mathematics student. This shift was accomplished as the tutor and the student followed 

the fourth condition of the CPo The evidence suggested the explicit negotiation of new 

insu'uctional rules that encouraged the mathematics student to share responsibility with 

her tutor for the intellectual substance of their instructional conversations made this 

possible. 

This shift in roles was also successful during two of the chemistry tutors' ICs. 

However, the chemistry students conu'ibuted content of a high cognitive level in only 

two of the 78 ICs audio-recorded with the chemistry tutors. Therefore, the evidence 
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pre-negotiated instructional rules. 

A Comparison Of The Two Conversational Engagement Systems 
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The last step in this process was to summarize the results of categorization 

procedure and then to compare the two conversational engagement systems across 

several dimensions. First, the statistical data, second, the results of the application of 

the analytical model, and third, the results of the application of the interpretive theory 

(Grice, 1975) were contrasted across the two systems. 

First, the conversational engagement systems will be compared using 

descriptive statistics. Table 6 compares the Procedurally Oriented Conversational 

Engagement System (PO) and the CognitivelylMetacognitively Oriented 

Conversational Engagement System (CIMO) along the following dimensions. 

1) The number of ICs categorized within each conversational system. 

2) The number of ICs from the chemistry tutors and the mathematics tutor that 

were categorized within each conversational engagement system. 

3) The total number of questions asked by both the tutors and the students 

during the 112 instructional conversations. 

4) The total number of questions asked by the students. 

5) The total number of questions asked by the tutors. 

6) The total number of factually and procedurally oriented questions asked by 

the tutors. 

7) The total number of factually and procedurally oriented questions answered 

correctly by the students. 
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8) The total number of probing questions asked by the tutors. 

9) The total number of probing questions answered correctly by the students. 

Table 6. A statistical comparison of the PO and the CIMO Conversational Engagement 
Systems. 

The 
The Procedurally Oriented CognitivelylMetacognitive 

Statistics Conversational ly Oliented Conversational 
Engagement System Engagement System 

1) Number of ICs 
categorized within each 80 32 
conversational engagement 
system. 

2) Number of ICs from 76 ICs audio-taped with 2 audio-taped with the 
chemistry tutors and from the chemistry tutors. chemistry tutors. 
the mathematics tutor. 4 ICs audio-taped with the 30 audio-taped with the 

mathematics tutor mathematics tutor. 

3) Number of questions 
asked by both the tutors and 915 (100%) 432 (100%) 
the students. 

4) Number of questions 217 (23.7%) 76 (17.6%) 
asked by the students. 

5) Number of questions 698 (76.3%) 356 (82.4%) 
asked by the tutors. 

6) Number of fact and 677 (97%) 207 (58.1%) 
procedurally oriented 
questions asked by the 
tutors. 

7) Number of fact and 524 (77.4%) 190 (91.8%) 
procedurally oriented 
answered correctly by the 
students. 

8) Number of probing 21 (3%) 149 (41.9%) 
questions asked by the 
tutors. 
9) Number of probing 
questions answered 0(0%) 117 (78.5%) 
correctly by the students. 
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The statistics indicate that 97.4% (76) of the chemistry tutors' ICs were 

categorized within the PO system and 2.6% (2) within the CIMO system. In contrast, 

11.8% (4) of the mathematics tutor's ICs were categorized within the PO system and 

88.2% (30) within the CIMO system. 

The tutors and students asked approximately the same percentage of questions 

within the ICs categorized in both conversational engagement systems. In fact, ICs 

categorized within the PO system had tutors who asked a slightly lower percentage of 

questions than the tutors in the CIMO system (76.3% vs. 82.4%). However, the ratio of 

factually oriented to probing questions was 32 to 1 in the PO system and 1.4 to 1 in the 

CIMO system. This indicated ICs categorized in the CIMO system had tutors who 

asked almost as many probing as factually oriented questions while they worked with 

their students. The students in the CIMO system answered 78.5% of these probing 

questions successfully. However, the students in the PO system did not answer any 

probing questions successfully. Ninety-seven percent (677) of the questions the tutors 

asked their students during ICs categorized in the first conversational engagement 

system (PO) were fact and/or procedurally oriented and their students answered 77.4% 

(524) correctly. In contrast, 58.1 % (207) of the questions the tutors asked their students 

during ICs categorized in the second conversational engagement system (CIMO) were 

fact and/or procedurally oriented and their students answered 91.8% (190) cOlTectly. 

The statistics on the number and kinds of questions asked and answered by the tutors 

and students during these ICs indicated striking distinctions between the two 

conversational engagement systems. This leads to a compm'ison of the results of the 

application of the analytical model which further delineates the differences between the 

two conversational engagement systems. 
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The second set of contrasts used the results of the application of the analytical 

model to compare the two conversational engagement systems along the following 

dimensions (Table 7): 

The roles of the tutors and students. 

The intellectual substance of the information exchanges. 

The use of mediation strategies. 

Table 7. A comparison of the application of the analytical model to the PO and the 
CIMO Conversational Engagement Systems. 

The 
Analytical Theory The Procedurally Oriented CognitivelYlMetacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

The roles of the tutors and The tutor was in the Because of a set of 
the students. tutoring room because T pre-negotiated instructional 

had the information and rules, the tutor and the 
was willing to share the student shared responsibility 
information the student for exchanging information 
needed to finish the even though both 
problem successfully. S participants knew T had the 
knew T had information S information. 
wanted. 

The intellectual substance ICs stayed at a fact and Parts of the ICs were at a 
of the information procedural level with the fact and procedural level but 
exchanges. tutor explaining concepts the student's contributions 

organizing the solution path were raised to a higher level. 
and making the intellectual S made many of the 
connections for the student intellectual connections and 
when the student needed was willing to reveal her 
assistance. reasoning. 
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Table 7 (continued). 

The 
Analytical Theory The Procedurally Oriented Cognitively/Metacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

The use of mediation When the students did the When the student did the 
strategies. writing or explaining, Ss writing or explaining, S was 

were much more actively much more actively involved 
involved in the ICs. This in the ICs. The text was 
did not change the roles of used often as a tool for 
the tutors or the students predication and 
nor did it change who interpretation and to create 
supplied the intellectual rich contexts for the student 
substance of the ICs. to maintain high levels of 

cognitive activity. Because 
of pre-negotiated rules these 
mediation strategies often 
provided the conditions 
during which the student 
often supplied content of 
high intellectual substance. 

Of the 80 ICs categorized within the first conversational engagement system 

. (PO), 76 were ICs in which the instructors were chemistry tutors. It was also 

established these tutors were in the tutoring room because they had the information their 

students needed and were willing to share that information with them. On the other 

hand, the students came to the tutoring room because they needed assistance with their 

homework problems and they knew the tutors had information that would help them. 

As a result, the chemistry tutors took responsibility for providing their students with the 

infonnation Ss requested and/or needed to finish their homework problems. 

The students' roles were changed moderately when some chemistry tutors 

negotiated some other responsibilities with them. These other responsibilities were 

categorized under mediation strategies. It was found that when students were asked to 

write out their procedures or tell the tutors what they had done to solve their homework 
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problem up to the point where they had become stuck, it encouraged these students to 

take a more active role in the information exchange. However, the intellectual 

substance remained at a procedural level. Therefore, the consequences of both the 

tutors' and students' implied roles and their explicitly negotiated responsibilities was 

that the ICs stayed at a fact and procedural level with Ts supplying the higher level 

thinking for their students. 

In contrast, of the 32 ICs categorized within the second conversational 

engagement system (CIMO), 30 were ICs in which the instructor was the mathematics 

tutor. It was established that the mathematics tutor had negotiated new instructional 

and intellectual responsibilities with her student. This explicit negotiation of a new set 

of rules encouraged the student to share responsibility for the content of the information 

exchanges. As a result, the student supplied intellectual substance of a much higher 

quality to these ICs than did those students in the PO ICs. Also, the way the mediation 

strategies were used during the mathematics tutor's ICs supported the tutor's and 

student's negotiated roles. 

Even though the mathematics tutor had negotiated new instructional rules with 

her student, four of her ICs were categorized within the Procedurally Oriented 

Conversational Engagement System. An analysis of those ICs indicated their purpose 

was to assess the mathematics student's competence using a set of procedures. 

Therefore, the aims of those four ICs were procedural and did not require the student to 

indicate her reasoning. 

The remaining ICs categorized within the C/MO Conversational Engagement 

System were conducted by two of the chemistry tutors. Field notes indicated that both 

tutors were committed to encouraging their students to think at a high cognitive level 

during tutoring dialogues. The analysis of their audio-tapes revealed that both tutors 

tried to probe their students' thought processes when the opportunity presented itself, 
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but most of the time they were not successful in getting full responses from their 

students. During both of these ICs, the tutors tried to ask two particularly well prepared 

students probing questions. Both students were willing to share their information 

because they had something to contribute to the speech exchange. As a consequence, 

the students did make brief contributions to these ICs that revealed their understanding 

of the problems. However, neither tutor followed up on their probing questions in a 

manner similar to the mathematics tutor. 

Last, the results of the application of the interpretive theory were used the 

differences between the two conversational engagement systems along the following 

dimensions (Table 8): 

Cooperation and effective information exchanges. 

Cooperation and the students' higher order contributions. 

Table 8. A comparison of the application of the interpretive theory to the PO and the 
CIMO Conversational Engagement Systems. 

The 
Interpretive Theory The Procedurally Oriented Cognitively/Metacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

Cooperation and effective Grice (1975) accounts for Grice (1975) accounts for 
information exchanges. why tutor and students why the tutors and students 

cannot shift their implicated can shift their instructional 
conversational roles during responsibilities during these 
instruction and therefore ICs. 
this group of ICs stayed at 
an efficient exchange of 
facts and procedures. 
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Table 8 (continued). 

The 
Interpretive Theory The Procedurally Oriented CognitivelylMetacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

Cooperation and the A set of implicit rules made A set of explicitly negotiated 
students' higher order the tutor responsible for instructional rules made both 
contributions. providing the student with the tutor and the student 

the information to complete share the responsibility for 
S's problem sets. the intellectual substance of 
Cooperation demands (i.e., these ICs. The tutor's role 
conversational implicature, was to provide situations 
the CP and maxims) that would encourage the 
supported these roles. student to think deeply about 
Therefore, the ICs important concepts. The 
emphasized the facts and student's role was to reflect 
procedures the S needed to upon and talk about both the 
finish the problem. Any procedures and the meaning 
explanation of the meaning of the problems and 
became the tutor's concepts under discussion. 
responsibility. Cooperation demands 

supported the new roles. 

Conversational implicature (Grice, 1975) supported by the Cooperative 

Principle and maxims provided the mechanism through which the intellectual substance 

of the instructional conversations could be examined in relationship to the roles of the 

tutors and the students. In the first conversational engagement system (PO), the 

application of Grice's theory illustrated why the tutors supplied the information their 

students wanted and why students could ask procedurally and cognitively oriented 

questions that the tutor would answer completely and immediately. The conditions for 

tutoring implied the tutors were responsible for providing their students with the 

information Ss needed and/or requested. As a result, when students could not answer 

their tutors' questions or when students did not know what to do next in the problem, the 

tutors furnished the intellectual substance and made the intellectual connections for 

their students during their ICs. The tutors did this in order to have maximally effective 
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exchanges of infonnation. Consequently, the content of the speech exchanges 

contained mostly the facts and procedures Ss needed to finish the homework because 

that was what the students required. For tutors to encourage students to contribute 

infonnation of a higher cognitive level would have required both tutors and students to 

agree to change the conditions for conversational implicature from the tutor providing 

infonnation to a shared responsibility for higher cognitive contributions on the part of 

both the tutors and the students (thefourtl! condition of the CP-collversations can have 

a definite or indefinite pwpose and there is considerable latitude for the participants to 

decide what it might be). However, without this agreement to change the conditions for 

conversational implicature, any call for higher cognitive contributions to these ICs on 

the part of the students would be incompatible with implied conditions of these ICs, as 

they were practiced. So, it did not appear to the students in these conversations that it 

was their conversational responsibility to make higher cognitive contributions, even 

though the homework problems required the students to think at that level. All the 

tutors endorsed the cognitive aims of the homework assignments and four of five tutors 

supported the development of their students' reasoning ability during their instructional 

conversations. Therefore, despite the tutor's beliefs, it was difficult for them to 

encourage their students to contribute high level academic content during the 

instructional conversations categorized within the first conversational engagement 

system. 

Support for this line of reasoning can be shown from the data. In the first 

conversational engagement system, the tutors asked their students 21 probing questions 

during 16 ICs. In 12 cases, the students did not respond to the tutors' requests for 

infonnation (lCs: 15,28,29,42,43,44,48,50,52,67,69) or gave garbled responses 

which were misapplications of infonnation from textbook readings or lecture notes 

(ICs: 1,9,66,67,68,69 and 78). Throughout this set of conversations, the tutors had 
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the information the students needed to be able to finish their assigned problems. When 

the tutors asked probing questions, the questions briefly changed the responsibilities of 

the participants in the dialogue (the/ourth condition o/the CP). When those questions 

did not get answered or did not get answered correctly, it became the tutors' 

responsibility to supply the correct responses. Not to answer those questions would 

have broken their implied agreement about who would provide what information and 

ended the information exchanges. Answering questions enabled the correct infonnation 

to become part of the conversational exchange and assured the continuation of the 

instruction in an appropriate manner. Consequently, the conditions/or conversational 

implicature ensured the tutors would take responsibility for supplying the facts and 

procedures, developing the conceptual meaning, and making the intellectual 

connections for these students. That was the agreement which had been implicated 

when the tutors indicated they would help the students. 

One case clearly illustrates the tutor's and the student's roles in these ICs. The 

exchange of interest occurred during Instructional Conversation 67. The tutor and the 

student had just finished the a) part of a multiple part question but the student still 

needed help with the b) part. The tutor had just asked the student a probing question 

(68) about a topic that had not been covered in lecture and was not explained in the 

textbook, but the conceptual framework for the answer had been discussed during 

Instructional Conversation 66. The student refuses to answer (69, 71) and the tutor 

answered the question (72, 74). 

68 T So, the spectra result (the tutor is reading the question from the 
textbook). OK, so we're talking about absorption. Now, how did Bohr 
explain absorption? Is that, is that the same as what Bohr, Bohr's idea 
was and is that different from what quantum theory says, today? Any 
ideas on that? 

69 S No, on that last one I went oh, no, I can't. 

70 T Yeah. 



71 S You know, my room mate she's already had this and she said, I don't 
know. Go to the tutor room. I'm like, oh ... 
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72 T Well, yeah, that's fine uhm. OK, well, I mean you said before that the 
Bohr picture had you know bun ... electrons and there were a bunch of 
rings, 

73 S Uh, huhmm. 

74 T you know, that the electron could move on theses various tracks. OK, 
and if an atom absorbs some energy the electron jumps to a higher track. 
To a higher circular track. 

When this student refused to answer the tutor's probing question, she explained 

why (69, 71). She told the tutor she had tried to find other sources of information to 

answer the question on her own but was unsuccessful. Finally, she implied she had to 

come to the tutoring room to get help from a person who she knew would probably 

have the information she needed. This tutor had already agreed to help her (conditions 

for implicature). Now, she was requesting that T hold up his end of the agreement and 

not shift her role in the information exchange when she did not have infOlmation to 

exchange. Therefore, this student was requesting that T cooperate conversationally and 

the tutor did. He immediately started to formulate the answer to the question he first 

asked the student. If the tutor had not done this he would have broken the CP and 

maxims (Grice, 1975) and the information exchange would have ended. 

One other instance illustrates how difficult it is for a tutor to negotiate new roles 

with a student after S's goals for the information exchange have been reached. The 

students (S 1 and S2) involved in this situation (lC: 37) had been in the tutoring room 

since the beginning of the tutoring session. They had participated in two ICs designed 

to help them solve a particularly difficult problem. The first time only S 1 and S2 

listened to the explanation and the second time another student joined S 1 and S2 in the 

information exchange. At the beginning of IC 37, a fourth student asked for help with 

the same problem. This would have been the third time the tutor would have taught this 
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problem with S 1 and S2 present. The tutor had been particularly pleased with the 

second student's grasp of the problem the last time they went through it. As a result, the 

tutor turned both students but looked at S2 and said: 

01 T Do one of you two want to explain The tutor addressed both students but was 
five? You can't give them the looking at S2. 
answer. 

02 S2 I don't think I'm qualified to 
explain it. I understand it but I 
don't think I could explain it. 

03 T OK. Start to pick this thing apart 
one line at a time and it will lead 
you to the answer. It's like a road 
map. A non-metal X oxidizes 
hydrogen peroxide ..... 

Next, S2 looked over at S 1 and checked a 
final answer as S2 packed her bag and left 
the tutoring room. 

The tutor did not say anything further but 
started the problem with the fourth student. 
Field notes indicated T was not trying to 
encourage this student to leave. He 
thought having S2 teach the problem 
would help her review it and fix it in her 
mind for examination purposes. 

The tutor's unstated agreement when the students had previously requested help 

with these problems was that he would provide the information the students needed. As 

a result, this tutor did the planning and made the intellectual connections for students at 

points in the information exchange where they needed that help. This was also T's 

agreement with S2 when she first came in for assistance. Now, without prior 

negotiation, this tutor suggested he would like to change roles with S2. However, S2 

had already met her conversational goals (02). She said she would not be the tutor and 

quickly packed her bags and left. Therefore, S2 told T she would not agree to change 

the cOllditiolls for implicature and take the tutor's role in a new instructional 

conversation. Therefore, the next IC did not proceed with S2 as the tutor. These data 

clearly show that calls for students' higher order thinking in instructional conversations 

are connected to the conditions for conversatiollal implicature. All of the 80 ICs 

discussed in this first conversational engagement system support this claim. 

In contrast, the ICs categorized within the second conversational engagement 

system (CIMO) were characterized by large segments of speech exchanges during 
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which a student contributed significant content of high cognitive value. The 

mathematics tutor conducted most of these ICs and had negotiated a new set of 

instructional rules with her student that changed the conditions for conversational 

implicature. The conditions for tutoring implied that the tutor and the student were both 

responsible for the intellectual substance of the ICs and that part of the content of these 

information exchanges would be at a fact and procedural level and another portion 

would be at a higher cognitive level. Because the conditions for implicature had been 

changed, the tutor and student were able to follow the fourth condition of the CP in a 

much more flexible manner in order to change the purposes of the infOlmation 

exchanges from procedural to cognitive aims. Now, S was obligated to provide some of 

the cognitive substance and to make the intellectual connections during many of their 

information exchanges. Consequently, while it was the tutor's probing questions that 

elicited the higher order thinking from the student, the explicit negotiation and 

acceptance of the new instructional rules by both parties in the ICs changed the 

conditions for implicature. These new conditions allowed the tutor to probe her 

student's thought processes and gave the student the conversational responsibility of 

making higher order cognitive contributions. 

Discussion 

The purpose of this study was to suggest an alternative explanation for why 

teachers have had difficulty raising the cognitive level of the verbal interactions that are 

part of classroom lessons. Few investigators from the curriculum enactment and 

sociolinguistic traditions have gone beyond ascribing the characteristics of the school, 

teacher, student, or the linguistic, and/or social context as an explanation for those 

observations. Consequently, this study was designed to examine the idea that a 



conversational code of conduct (Grice, 1975) influences teachers' and students' 

contributions to instructional dialogues. 
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The evidence from these instructional conversations suggests conversational 

implicature supported by the Cooperative Principle and maxims sustain the tutors' and 

the students roles' as they provide the academic content of their ICs. In the present 

study, even though the chemistry tutors wanted to encourage their students to contribute 

high level thinking to their ICs, it was extremely difficult to accomplish. The 

conditions for implicature suggested the tutors were in the tutoring room because they 

had information to share with their students and were willing to share it. As a result, it 

became the tutors' obligation to furnish that information to their Ss. Consequently, 

these tutors made the intellectual connections for their students as they supplied the 

infonnation their students required to solve their homework assignments. On the other 

hand, the mathematics tutor negotiated a new set of instructional rules with her student. 

These rules changed the conditions for implicature. Because of the change in the 

conditions for implicature, both the tutor and the student were able to make much more 

flexible use of the fourth condition of the CP to support their new conversational 

responsibilities. Therefore, the mathematics tutor could encourage her student to reveal 

her reasoning and the student could indeed provide those contributions as well as make 

many other intellectual connections on her own. 

Researchers from the sociolinguistic tradition have proposed that successful 

participants in any social context have a "mutually shared and ratified definition of 

situation and the social actions persons take on as the basis of these definitions." 

(Erickson & Shultz, 1981; p. 148) Also, researchers have come to understand that 

participants construct particular contexts by holding each other accountable for what is 

occurring and by signaling through verbal and non verbal actions what the activity is 

(Green, 1983). This study indicates that another set of tacit rules (Grice, 1975) are an 
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integral PaIt of the mutually shaI'ed and ratified definition of situation for these tutors 

and students. Additionally, both the tutors and the students held each other accountable 

for the content of their information exchanges as they followed Grice's conversational 

code of conduct. 

Duckworth (1987) wrote extensively about the kind of educational experiences 

that promote deeper understanding on the part of students and the teachers' role in those 

events. The characteristics of the mathematics tutor's ICs closely resembled 

Duckworth's description of the teacher's role in these tasks. One important 

characteristic the mathematics tutor displayed was that, at times, she was able to 

withhold information from her student in order to help S engage intellectually with the 

problem. A set of pre-negotiated instructional rules that changed the conditions for 

implicature allowed T to probe her student's thinking for fairly long periods of time in 

order to understand the sense she was making of a concept, procedure, and/or problem. 

Moreover, the mathematics tutor was able to formulate questions that pushed the limits 

of her student's understandings but stopped short of giving away the answer. However, 

during seven information exchanges, T tried to withhold information for a time but, 

eventually gave it to her student. These conversational moves enabled the ICs to 

continue in an orderly manner. During two other instances, T withheld infOlmation and 

the instructional exchanges on those topics ended. The evidence suggested, that under 

some conditions it is very difficult to withhold information from students because 

instruction will end. 

It has been extensively documented in the literature that teachers do not 

withhold information from their students (Bennett et aI., 1984; Edwards & Furlong, 

1978), do not probe their students' thinking (Bennett et aI., 1984; Putnam, 1987), and if 

the students can not answer a question teachers tend to answer the question or to 

reformulate the original question in a way that lead the student to the answer (Mehan, 
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1974, 79). In this study, these same characteristics as noted in the literature were 

observed as the chemistry tutors taught their students during the ICs categorized in the 

first conversational engagement system (PO). In the second conversational system 

(CIMO) described in this study, however, these characteristics were observed to a much 

lesser extent. 

From these data, then, it appears that tutors will not be able to achieve Resnick's 

(1987) characterization of higher order thinking on the part of their students without 

first explicitly negotiating the conditions under which the information exchanges will 

take place. This supports the claims of Doyle and Carter (1984) and Lemke (1990) that 

teachers and students are a dynamic part of the multiple social contingencies that affect 

the academic content of classroom tasks. This study shows that another part of that 

dynamic relationship is the implied conditions that support the teachers' and students' 

roles and affect the intellectual substance of instructional conversations. Further, this 

study explains the intransigence of the role of teachers as information givers noted by 

Bennett et aI., (1984); Bamberger et. aI., (1981); Doyle & Carter, (1984); Elliott, 

(1976); Fullen and Pomfret, (1977); Gross et aI., (1971); Lemke, (1990); Mehan, 

(1979); Olson, (1981); and Putnam, (1987). 

The presence of these conditions for implicature (Grice, 1975) are suggested but 

not explicitly addressed in another study. Keller (1987), reported that it was possible 

for a teacher to explicitly negotiate new instructional rules to help geometry students 

become actively involved in learning from their mathematics textbooks. The results of 

the study showed that the explicit negotiation of the teacher's and the students' 

instructional responsibilities did significantly affect the willingness of the students to 

take part in the new form of instruction (X2 = 14.027, P < .001, df = 1). Further, there 

were positive changes in the students' higher cognitive thinking on teacher-made tests 

(student t24 for dependent samples = 6.46, p < .001). 
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In the present study, the tutors involved in all of the ICs worked very hard to 

maintain the information exchange, even if it resulted in their students contributing no 

information or information of low cognitive value to the conversation. The explanation 

lies in the fact that conversations are designed to be maximally effective exchanges of 

infOlmation. The code of conduct (Grice, 1975) that participants intuitively follow 

suggests that when one party enters a conversation willing to share information, and 

both participants are intuitively cognizant of this condition, the participant with the 

information will share it. Sharing information was the tutors' primary role during the 

ICs categorized within the Procedurally Oriented Conversational Engagement System. 

If these tutors had become unwilling to share information with their students during 

their ICs, then conversational rules would have been broken. The instructional 

conversations would have ended and students would not have had access to the 

information they were seeking. Teachers' concepts of teaching are to share the 

information they possess with their students. This simple fact may explain why it is so 

difficult for teachers to encourage their students to exhibit higher order thinking in 

classroom discussions that center on required curriculum. As Bennett et al. (1984) 

reported, when the teachers in their study were asked why they did not withhold 

information for longer periods of time in order to probe their students' thought processes 

further, the teachers replied it was their obligation to give children the information they 

needed to finish their assignments. That was their job. 

The present study suggests that teachers intuitively follow Grice's (1975) CP 

and maxims to support their roles in their information exchanges with their students. 

These roles are rooted in conversational rules, and more explicitly, in the conditions/or 

conversational implicature. Under usual classroom operating procedures, teachers stop 

short of encouraging students to use real higher order thinking in conversations centered 

on required curriculum. Unless new conversational rules are negotiated and accepted 
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by teachers and students, the present study indicates it is difficult to raise the intellectual 

substance of these instructional conversations. 



CHAPTER 5 

CONCLUSIONS AND IMPLICATIONS 

This chapter presents a summary of 1) the problem, 2) related research, 3) 

design and procedures, and 4) findings of the study. Conclusions, implications, and 

recommendations that emanate from the results of this study are also presented. 

The Problem 
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This study was designed to examine the way teachers and students cooperated to 

convey the content of their speech exchanges and how that cooperative effort influenced 

the higher order thinking the students contributed to their instructional conversations. 

The fIrst aim of the study was to identify, describe and compare the conversational 

engagement patterns the tutors and students used to reach the goals of instruction. 

Because an analytical procedure was not available to do this, a system for finding the 

patterns of cooperation was developed using methods from discourse analysis. The 

question that guided this part of the analysis was: 

1) What are the conversational engagement patterns in the corpus of instructional 

conversations? 

Once the patterns of conversational cooperation were found and the 112 

instructional conversations categorized, they were analyzed further using the following 

questions: 

2) How did the tutors and students take responsibility for exchanging 

information? 



3) How did the tutors' and students' roles affect the higher order thinking the 

students contributed to the infonnation exchange? 
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4) How did the use of mediation strategies affect the tutors' and students' roles 

and the higher order thinking the students contributed to the instructional conversations? 

After establishing a model of conversational engagement pattems and describing 

the effect of those pattems on the intellectual processes tutors and students experienced 

during instruction, a code of conduct (Grice, 1975) that tacitly guides conversations and 

known as cOllversational implicature, was used as the interpretive framework for this 

study. The aim was to focus on the link between the dynamics of conversational 

cooperation and the higher order thinking students contributed to instruction. The 

following questions guided the inquiry. 

5) How did the tutors and students cooperate for a maximally effective exchange 

of infonnation? 

6) What is the relationship between the demands of conversational cooperation 

and the responsibility tutors and students take with respect to the higher order thinking 

students contribute to instructional conversations? 

Research Relevant to the Study 

Research was reviewed that was relevant to the study. First, the literature was 

examined to provide some exemplars of lessons designed to help students think about 

important concepts in depth. The purpose was to illustrate the pedagogical roles of the 

teachers and students and how those responsibilities affected the higher order thinking the 

students contributed to the content of these particular instructional dialogues. Second, the 

problems scholars and teachers encountered as they tried to change the intellectual 

substance of lessons designed to encourage students to think with both breadth and depth 

were discussed and their theories presented. Third, the studies that revealed the social 
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cues to which teachers and students responded throughout a lesson and influenced how 

they participated in the event were examined. Last, inquiries that tried to explain why the 

dynamics of the teachingllearning relationship seemed to affect the outcomes and 

intellectual content of instruction were analyzed. 

The literature revealed that during lessons designed to help students access 

concepts on a deeper level (Duckworth, 1987) teachers had to decide that, at times, it was 

important to withhold information from students in order to help them engage 

intellectually with a problem. Further, teachers must probe their students' thinking for 

fairly long periods of time to understand the sense they were making of a situation. 

Then, they must be able to ask questions that will help push the limits of a student's 

understanding but not give away the answer. Also, sometimes a topic must be left for a 

while to come back to later. In sharp contrast, it had been extensively documented in the 

literature that in general, teachers did not withhold information from students, (Bennett et 

aI., 1984; Edwards & Furlong, 1978) did not probe students' thinking, and if students 

could not answer a question, they tended to reformulate the original question in a way that 

lead the student to the answer (Bennett et aI., 1984; Mehan, 1974, 1979; Putnam, 1987). 

The literature also indicated that higher order thinking on the part of students must 

go beyond the memorization of facts and algorithms and included the following qualities: 

it was nonalgorithmic and complex, yielded multiple solutions to problems, involved 

nuanced judgment, took into account the application of multiple criteria, contained 

uncertainty, involved self-regulation, included imposing meaning, and was effortful 

(Resnick, 1987). 

The research presented in the curriculum enactment literature illustrated how 

extremely difficult it was to change the normal thinking experiences of children and 

standard classroom interactional patterns into the ones described above. It was assumed 

that if curriculum enactment specialists could provide extensive training (Bamberger, et 
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aI., 1981; Bennett, et aI., 1984; Elliott, 1976; Goldenberg, 1990,91) in order to change 

teachers' belief systems (Elliott, 1976), teach them to understand the language of 

cognitive science (Elliott, 1976), help them understand their own learning processes 

(Bamberger et ai., 1981), assist teachers in diagnosing student misunderstandings 

(Bennett et aI., 1984), or teach them to implement the elements of an instructional 

conversation (Goldenberg, 1990,91), instructors would pursue a dialogue fostering high 

level thinking among their students. Despite the efforts of these researchers, more 

considered verbal interactions seldom materialized inside the classroom and they were 

often puzzled by the teachers' inability to help students contribute higher order thinking to 

the instructional dialogue. This happened even though teachers believed that this kind of 

interaction was important for their students' learning processes. 

Studies from a sociolinguistic tradition suggested there were linguistic and social 

contingencies that needed to be addressed to better understand how teachers and students 

take part in lessons. These researchers had noted that as the pruticipants in an 

instructional conversation cooperate to produce its content, they used turn-taking rules, 

(Lemke, 1990; Mehan, 1979, 1991; McHoul, 1978) participation structures (Philips, 

1972), and linguistic cues (Sinclair & Coulthard, 1975). Children and teachers also 

respond to a series of non-verbal cues that were used to communicate meaning. These 

include gestures, facial expressions, proxemic distance and prosody (pitch, stress, 

intonation, juncture) (Gumperz, 1981). It was this combination of verbal and non-verbal 

cues that provided a redundancy of information for participants to use in order to respond 

appropriately in these social contexts (Gumperz, 1981). 

Throughout many of these studies investigators had also noted that lessons 

seemed to be composed of an information exchange consisting of mostly facts (Uld 

procedures that placed little cognitive demand on students (Dillon & Seru'le, 1981; 

Edwards & Furlong, 1978; Hammersley, 1977; MacKay, 1978; Mehan, 1974, 1979). 
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Few researchers from the curriculum enactment and sociolinguistic tradition, however, 

had gone beyond ascribing the characteristics of the school, teacher, student, or the 

linguistic, and/or social context as an explanation for those observations. 

In fact, only two studies (Doyle & Carter, 1984; Lemke, 1990) have tried to 

explain why the dynamics of the teachinglleaming relationship seemed to affect the 

intellectual content of instruction. Doyle and Carter (1984) found that students made 

appeals for information to their teacher that eventually changed the nature of the tasks 

from ones that placed high cognitive requirements on them into ones that were more 

routine. Because of the students' insistent requests for more detailed information about 

these higher order tasks, the teacher was obligated to collaborate with her students to 

maintain the management and work system. The central contribution of their work was 

their focus on the dynamic relationship among the teacher, the students, the work and the 

management system, and the effect of that relationship on the intellectual substance of 

classroom tasks. This approach moved instructional research beyond investigating the 

effect of attributes such as the characteristics of the teacher, the student, and the school 

brought to assignments designed to encourage students to exercise independent judgment. 

Lemke (1990) tried to explain that the dynamics of the teachinglleaming 

relationship and the larger social system seem to affect the intellectual content of science 

instruction. Lemke's (1990) social semiotic theory linked the low intellectual content of 

students' and teachers' verbal exchanges within science classrooms to both the power 

relationship between the teachers and students and the unequal prestige of scientific and 

common sense ways of saying things (the wider social system). He demonstrated an 

indirect relationship between the microscopic and macroscopic social contexts and the 

intellectual content of classroom dialogue. However, neither Doyle and Carter (1984) nor 

Lemke developed theories that made a direct connection between the intellectual substance 



of these conversations and the conversational cues teachers and students use to decide 

how to state the content of their interactions. 
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Consequently, this study was designed to examine the idea that a conversational 

code of conduct (Grice, 1975) influences teachers and students contributions to 

instructional dialogues. These rules support the academic content and intellectual 

processes teachers and students experience during a lesson by sustaining who takes 

responsibility for saying what during an instructional conversation. 

Design of the Study 

This section contains a description of the design of the study. This includes a 

description of the site selection, subjects, and materials. 

Site Selection 

Rather than classrooms, individual tutoring sessions were selected for the source 

of data for this study because they seemed to offer better opportunities for a teacher to 

probe students' thought processes in order to lead to reflection or critical thinking 

(Bennett et. aI, 1984; Cuban, 1984; Doyle & Carter, 1984; Fullen & Pomfret, 1977). 

Further, the dynamics of tutorial conversations would be easier to capture than classroom 

discussion or teacher/small group interaction. 

The first site selected for data collection was the freshman science and engineering 

chemistry tutoring room in the Chemistry Department of a large southwestern university. 

The site was ideal because 1) students were available for tutoring and 2) the data for the 

study, instructional conversations, would occur naturally and without prior aIlificial 

arrangements. The second site was the Pre-Professional Skills Test (PPST) tutoring 

room in the College of Education at the same university. This site was chosen because it 
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would offer opportunities to follow the development over several tutoring sessions of one 

student's thought processes about related mathematical concepts. 

Subjects 

The first group of tutors in this study were four volunteer chemistry professors 

and the 44 volunteer freshmen and sophomore students they tutored. Chemistry 

professors were chosen because three of the four were committed to encouraging their Ss 

to think deeply about important concepts during the tutoring process and had both the 

aptitude and knowledge to conduct a sustained inquiry into students' thought processes. 

The second group included one volunteer mathematics tutor and the volunteer sophomore 

student she tutored in the Pre-Professional Skills Test (PPST) tutoring room. The 

mathematics tutor was chosen for the project because she had a strong background to 

tutor for this test and her tutoring was characterized by a set of instructional rules to 

which students had to agree before they could participate in instruction from her. 

Materials 

The materials used in the Chemistry tutoring room were ten assigned problem sets 

assigned as part of the freshman chemistry course. These problem sets had fairly 

stringent, non-negotiable grading standards and made up one third of the students' course 

grade. They were designed to encourage students to learn new content in greater depth. 

As a result, most of the assignments called for students to deduce several relationships 

before being able to fully formulate a path to an answer (Resnick, 1987). Consequently, 

the intellectual requirements of the problem sets were such that the professors might find 

opportunities to encourage students to consider possible associations among several 

concepts and/or procedures. 
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The mathematics materials used for the study were designed to encourage Ss to 

explore the meaning of ratios and fractions as presented in applied word problems. The 

problems used for this study came from a pre-publication chapter on fractions and ratios 

from a mathematics textbook designed for elementary classroom teachers (Gay, in press). 

Procedures 

This section contains a description of the procedures used to complete the study. 

This includes data collection, data analysis, the results of the reliability procedures, and 

data interpretation. 

Data Collection 

The chemistry and mathematics tutors and the students who agreed to participate 

in the study were audio-taped in their respective tutoring rooms while the students were 

receiving help with their assigned problems. Field and interview notes were taken at both 

sites during the tutoring sessions. The chemistry sample consisted of the audio-tapes of 

four chemistry tutors and the students with whom they worked during nine tutoring 

sessions recorded during eleven hours in the chemistry tutoring room. The mathematics 

sample contained five hours of audio-tape recorded during five tutoring sessions. 

Data Analysis 

The first problem for this study was to develop a method of analysis that would 

allow any consistent conversational engagement patterns within the corpus of 

instmctional conversations (lCs) to be described and compared. The conversational 

engagement patterns represented the different but consistent ways tutors and students 

exchanged information in order to reach the goals of the rcs. Additionally, a system was 

needed that would allow the dynamics and content of the instructional conversations to be 

easily retrieved. Because an analytical procedure was not available to keep all of these 



aspects of the ICs in the forefront, the researcher developed an analytical framework 

based on the data she collected. 
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The researcher began the analysis by identifying the number of ICs within each 

tutoring session. A tutoring session was the amount of time during a day's recording 

period an individual tutor spent in the chemistry or PPST tutoring room helping students 

with chemistry or mathematics problems. An IC was the amount of time a tutor spent 

working with an individual student on one chemistry or mathematics problem during a 

tutoring session. 

Each IC was identified as beginning when a student asked for help on a particular 

chemistry or mathematics problem. That IC ended when the student left the tutoring 

room or moved on to another problem, in which case another IC was begun. 

Field notes and audio-tapes were used to facilitate the identification of individual 

ICs. Table 9 is a tabulation of the results of the first step in the analysis. 

Table 9. Summary of the frequency and length of the instructional conversations for 
tutors A through E. 

Tutor A B C D E 

Number of 24 32 9 13 34 conversations. 

Total minutes and 106' 239' 31" 40' 24" 99' 44" 200' 48" seconds. 

Average length in 
minutes and 4' 25" 7' 29" 4' 29" 7' 40" 5' 54" 
seconds. 

Range from 5"--> 31"--> I' 18"--> I' 59"--> I' 00"--> 
shortest to longest. 11' 21" 32' 25" 7' 04" 41' 29" 25' 29" 

Total number of instructional conversations 112 

Total time for all instructional conversations 686' 27" 
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The 112 ICs collected from all the tutors and their students formed the data base 

used to create a model of the tutoring process. A protocol was developed for each IC 

which contained the following information: 1) an identification number; 2) the duration 

of the IC in minutes and seconds; 3) the identification of the chemistry or mathematics 

problem; 4) a description of the overall conversational engagement patterns; 5) a 

description of the role of the tutor and the student in the exchange of infOimation; 6) a 

description of the use of instructional materials and their effect on the interaction; 7) a 

depiction of the intellectual substance of the exchange; 8) a series of codes that 

expressed in short hand form the moves among the conversational engagement patterns. 

During the development of the analytical system, conversational engagement 

patterns were identified. Then a final model was developed to describe the conversational 

engagement patterns and provide a means of illustrating the moves among the patterns 

making up the ICs. 

Results of the Reliability Procedures 

The coding of all data was completed by the researcher. Two independent 

evaluators trained over two sessions in the use of the model of conversational engagement 

patterns, categorized a stratified random sample of the ICs. Each evaluator categorized 9 

(8%) ICs. By the end of the second session, there was complete agreement (100%) with 

the researcher for the categorization of the ICs within conversational engagement 

systems. A system was defined by a set of conversational patterns OCCUlTing during the 

core phase of the information exchanges and having similar intellectual content. There 

was also complete agreement (100%) with the researcher for the categorization of the ICs 

within the variations that made up each system. A variation that was classified as 

representative of a system was defined as the elimination or addition of different moves 

among conversational engagement patterns but this elimination or addition did not change 

the intellectual substance or the roles of the tutor or student in the information exchange. 
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Data Interpretation 

Grice's concept of conversational implicature, together with the Cooperative 

Principle (CP) and attendant conversational maxims of quality, quantity, relation and 

manner (1975) were used as the interpretive theory for this study. The purpose for using 

these notions was to argue that Grice (1975) provided insights into the cooperative nature 

of instructional conversations. Grice furnished a deeper understanding of the relationship 

between the conversational cues to which chemistry and mathematics tutors and students 

responded during their instructional conversations and the responsibility the participants 

took for contributing higher order thinking to the information exchanges. 

The Findings 

First, the results of the development of the analytical model are presented. 

Second, the results of the categorization of the 112 ICs into conversational engagement 

systems with variations are listed. Third, the findings related to the descriptive and 

interpretive analysis of the data are summarized. The research questions will structure the 

discussion of the findings. 

The Results of the Development of the Analytical Model 

The purpose of this section is to summarize the findings related to the 

development and application of the analytical model (Figure 20). The question that 

guided this aspect of the study was; what are the conversational engagement patterns in 

the corpus of instructional conversations? First, the model is described and the 

conversational engagement patterns are defined. Second, the results of the categorization 

of the 112 ICs according to their conversational engagement patterns are presented as 

conversational engagement systems and variations. 



Opening Phase Core Phase Closing Phase 
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reflects on the meaning 
question. of the aruwer, solution 
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Problem correct information. procedures, facts, 
unfamiliar to T. S Can contain concept!. 

m~S~tiIXtl~~~~~a~::h confirmation patterns. 

Doth share information. 

Figure 20. A model of the opening, core, closing phases and conversational 
engagement patterns found within 112 instructional conversations. 

The model will be described in the following manner. First, the opening, core 

and closing phases of the instructional conversations are specified. Then the different 

conversational engagement patterns found within individual phases are defined. 
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Each of the 112 instructional conversations that fonned the corpus had three time 

frames: 1) an opening phase; 2) a core phase; and 3) a closing phase. During the 

opening phase students presented the assigned homework problems with which they 

wanted help to the tutor. This category represented how students acquainted the tutor 

with their needs and how the tutor and student negotiated the manner in which they would 

cooperate to strut work on the assignment. The opening phase ended when the student 

and the tutor agreed on the goals of the conversation and manner in which infonnation 
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would be exchanged. Four conversational engagement patterns were found during this 

time span. 

Throughout the core phase of the instructional conversation the tutor and student 

solved problems. This category depicted the engagement patterns the tutor and student 

used to cooperate to meet the goals of the infonnation exchange. Most often, this was the 

longest segment of the instruction. Six conversational engagement patterns were located 

in the data base during this time span. 

During the closing phase of the instruction the tutor and the student ended the 

conversation. This occurred when one or both had agreed the goal(s) of the infonnation 

exchange had been reached. The student might leave at the end of this segment or might 

ask the tutor to help with another problem. This phase was often of short duration. Two 

conversational engagement patterns were associated with closings. 

The next section presents the definitions of the individual conversational 

engagement patterns found within each phase. They are presented in the following order: 

a) opening phase; b) core phase; and c) closing phase. 

Opening Phase 

This section illustrates how students acquainted the tutor with the homework with 

which they were having difficulty. This was the time span during which problems were 

introduced. There were four conversational engagement patterns associated with the 

openings (Figure 20). The four patterns accounted for 100 percent of the data. 

The opening patterns represented the different ways students and tutors 

cooperated to start their infonnation exchange. They are ordered to reflect the increasing 

intellectual involvement from the students as they engaged the tutor's cooperation. 

Opening Pattern A. This pattern was observed during 36.6% of the openings. 

Students took a passive role and did not contribute any infonnation about their 

understanding of the solution path to the problem with which they were having difficulty. 
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The tutors never probed the students' understanding of the problem, instead they chose 

where and how to start helping the student. 

Opening Pattern B. This pattern was documented in 39.3% of the instructional 

conversations and showed how some students took control of the instructional 

conversation and were able to choose where and how the tutor would help. During these 

openings the tutor listened to the student. 

Opening Pattern C. This pattern was found in 21.4% of the instructional 

conversations and showed the students explaining how they had approached the problem 

solution. Students who ,did this had well-organized explanations. Some came to confIrm 

their answers but others came because they needed to clarify a point. The result was 

these students were actively involved giving information to the tutor until Ss clarified 

where they needed help. 

Opening Pattern D. Opening Pattern D was located in 2.7% of the instructional 

conversations. While rare, they proved interesting because of the extremely active 

participation of both the tutor and the student during the opening phase. The students 

needed some information and the tutor did not have it. Therefore, there was much more 

probing and summarizing from the tutor and more clarifying and explaining from all of 

the students. The sharing of information eventually produced enough information so that 

the tutor could help the students finish their problems successfully. 

Problems were introduced during the opening phase of instruction and the same 

problems were solved during the core phase. The next section defines the conversational 

engagement patterns found during the core phase of the instructional conversations. 

Core Phase 

During the core phase of the instructional conversations, the tutor and the student 

met the goals of the information exchange. Problems were solved during this segment 

and it was often the longest phase of the instruction. The patterns are refelTed to as the 
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conversational core patterns because they represent how the tutor and the student 

interacted with one another during the central and most important part of the information 

exchange. Six conversational engagement patterns were found (Figure 20) and accounted 

for 100% of the data. 

Core Pattern 1. The tutor asked a probing question. A probing question required 

a response from the student that would reveal what the student thought about and/or 

understood about the meaning of an answer, a solution path, a concept, or the thought 

process in which the student had just been engaged. Questions like these often required 

the student to interpret data, comprehend problem situations, or see relationships. 

Core Pattern 2. The student will not answer, is unable to answer, or gives a 

garbled or incomplete answer to a question the tutor asked. The tutor had sometimes 

asked a probing question or a question that called for a fact or procedure. 

Core Pattern 3. The tutor and the student engaged in successful question-answer 

exchanges. Most of these infonnation exchanges were about the facts and/or procedures 

the student needed to solve the problem correctly. Because this pattern focused on 

successful exchanges of correct information, confilmation patterns used by tutors and 

students were also included. 

Core Pattern 4. The student revealed the student's reasoning, reflected on the 

meaning of the solution path or concept or saw a relationship. This response pattern 

always gave an indication of the student's understanding of the problem under 

discussion. This pattern most often occurred after the tutor had asked a probing question. 

Core Pattern 5. This pattern always followed a student's unsuccessful answer. 

In these situations the student could not answer, would not answer or gave a garbled, 

incomplete or incorrect answer to a tutor's question. This pattern centered on the way the 

tutors responded to the student's incomplete, garbled, or incorrect answer. 
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Core Pattern 6. The tutor reviewed, clarified, elaborated and/or explained the 

procedures, facts, and/or concepts the student needed to complete the solution path to the 

problem. Sometimes, the student would summarize, restate, or explain procedures. 

A clarification or explanation were statements made by the tutor or student with 

the intent to make an idea or procedure easier to understand. An elaboration by either a 

student or tutor was a statement(s) that expressed an idea or procedure in greater detail, at 

greater length and provided further information for one of the pruticipants in the 

information exchange. 

These core phase conversational engagement patterns defined the ways in which 

infOlmation was exchanged throughout the instructional conversations. Once the tutor 

and student had reached the goals of the information exchange during the core phase of 

the instructional conversation, it was ended. The next section defines engagement 

patterns found during the closing phase of the instructional conversations. 

Closing Phase 

During the closing phase of the instruction the tutor and the student ended the 

conversation. This occurred when one or both had agreed the goal(s) of the infOlmation 

exchange had been reached. This phase was often of short duration. Two conversational 

engagement patterns were associated with closings (Figure 20) and accounted for 100% 

of the data. 

Closing Pattern a. The tutor and the student agree the information goals have 

been achieved and the conversational exchange is ended and the student leaves. 

Closing Pattern b. The tutor and the student agree the information goals have 

been reached and the conversational exchange is ended and move on to another problem. 

There were never any prolonged closing phases. They were managed quickly and 

at a point in the conversation where the student had the infOlmation needed to complete 

the problem or had the solution path confirmed. 
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The next section summarizes the results of the categorization of the 112 ICs 

according to the intellectual content contained in the conversational engagement patterns. 

They are presented as the conversational engagement systems and variations. 

The Results of the Categorization of the Instructional Conversations 

After the analytical model was developed, the model was used to categorize the 

112 ICs. The criterion for categorization was based on the higher order thinking the 

students contributed to the information exchanges. As a result, two conversational 

engagement systems were found during the classification process. The first was the Fact 

and Procedurally Oriented Conversational Engagement System (PO) and the second was 

the CognitivelylMetacognitively Oriented System (ClMO). Each engagement system had 

variations. Both conversational engagement systems are defined below. Then the 

variations are named and the number of ICs found within each variation presented. 

The Fact and Procedurally Oriented Conversational Engagement System 

The first system was labeled the Fact and Procedurally Oriented Conversational 

Engagement System (PO) and the intellectual substance of the instructional conversations 

categorized under the first conversational engagement system was at a fact and/or 

procedural level during the core phase. That is, the information exchanges between the 

tutor and the student consisted primarily of the procedures and facts the student needed to 

use to finish an assigned problem. If these instructional conversations included a 

discussion of concepts or meaning, the tutor constructed the explanation and related it to 

the problem. There were 80 instructional conversations categorized within this 

conversational engagement system. Four variations were found within this system. 

They were the following: 



1) The successful fact and procedurally oriented question and answer and 

infOlmation exchanges with confmnation patterns (Core Pattern 3). Six instructional 

conversations were categorized within this variation. 

2) The successful fact and procedurally oriented information exchanges with 

elaboration (Core Patterns 3->6). Thirty instructional conversations were categorized 

within this variation. 
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3) The unsuccessful fact and procedurally oriented question and answer 

exchanges (Core Patterns 3->2->5). Thirty-seven instructional conversations were 

categorized within this variation. Twenty-eight were categorized only in this category and 

nine were categorized both in this category and the unsuccessful probing question and 

answer exchanges (Core Patterns 1->2->5). 

4) The unsuccessful probing question and answer exchanges (Core Patterns 1-

>2->5). Sixteen instructional conversations were categorized within this variation. 

Seven were categorized only in this category and nine were categorized both in this 

category and the unsuccessful fact and procedurally oriented question and answer 

exchanges (Core Patterns 3->2->5). 

The CognitivelylMetacognitively Oriented Conversational Engagement System 

The second system was labeled the Cognitively/Metacognitively Oriented 

Conversational Engagement System (CIMO). There were 32 instructional conversations 

categorized within this system. The intellectual substance of the ICs categorized under 

the second conversational engagement system included segments in which probing 

questions elicited cognitively or metacognitively oriented statements from the student. 

Like the first system, these information exchanges also had segments consisting of the 

procedures and facts the student needed to use to finish an assigned problem, but there 

were many portions during which tutors posed probing questions and students often 

responded to them. Consequently, students revealed their reasoning and/or reflected on 



or interpreted the meaning of an answer, solution path or concept under discussion. 

Three variations were found within this system. They were the following: 

1) The successful probing question and answer information exchanges (Core 

Patterns 1->4). Sixteen instructional conversations were categorized within this 

variation. 
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2) The unsuccessful and then successful probing question and answer exchanges 

(Core Patterns 1->2->1->4). Eight instructional conversations were categorized within 

this variation. 

3) The unsuccessful probing question and answer exchanges (Core Patterns 1-

>2->5). Eight instructional conversations were categorized within this variation. 

The next section presents a summary of the descriptive statistics. They are used 

to compare the two conversational engagement systems on several dimensions. 

A Statistical Description of the Conversational Engagement Systems 

The application of some descriptive statistics indicate that 97.4% (76) of the 

chemistry tutors' ICs were categorized within the PO system and 2.6% (2) within the 

CIMO system. In contrast, 11.8% (4) of the mathematics tutor's ICs were categorized 

within the PO system and 88.2% (30) within the CIMO system. 

The tutors and students asked approximately the same percentage of questions 

within the ICs categorized in both conversational engagement systems. In fact, ICs 

categorized within the PO system had tutors who asked a slightly lower percentage of 

questions than the tutors in the CIMO system (76.3% vs. 82.4%). However, the ratio of 

factually oriented to probing questions was 32 to 1 in the PO system and 1.4 to 1 in the 

CIMO system. This indicated Ies categorized in tile CIMO system had tutors who asked 

almost as many probing as factually oriented questions while they worked with their 

students. The students in the CIMO system answered 78.5% of these probing questions 
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successfully. However, the students in the PO system did not answer any probing 

questions successfully. Ninety-seven percent (677) of the questions the tutors asked their 

students during ICs categorized in the flrst conversational engagement system (PO) were 

fact and/or procedurally oriented and their students answered 77.4% (524) conectIy. In 

contrast, 58.1 % (207) of the questions the tutors asked their students during ICs 

categorized in the second conversational engagement system (CIMO) were fact and/or 

procedurally oriented and their students answered 91.8% (190) conectly. The statistics 

on the number and kinds of questions asked and answered by the tutors and students 

during these ICs indicated striking distinctions between the two conversational 

engagement systems. Table 10 presents a summary of those distinctions. 

Table 10. A statistical comparison of the PO and the CIMO Conversational Engagement 
Systems. 

The 
The Procedurally Oriented CognitivelylMetacognitively 

Statistics Conversational Engagement Oriented Conversational 
System Engagement System 

1) Number of ICs 
categorized within each 80 32 
conversational engagement 
system. 

2) Number of ICs from 76 ICs audio-taped with the 2 audio-taped with tI1e 
chemistry tutors and from chemistry tutors. chemistry tutors. 
the matI1ematics tutor. 4 ICs audio-taped with the 30 audio-taped with the 

mathematics tutor mathematics tutor. 

3) Number of questions 
asked by both the tutors 915 (100%) 432 (100%) 
and the students. 

4) Number of questions 217 (23.7%) 76 (17.6%) 
asked by the students. 

5) Number of questions 698 (76.3%) 356 (82.4%) 
asked by the tutors. 
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Table 10 (continued). 

The 
The Procedurally Oriented Cognitively/Metacognitively 

Statistics Conversational Engagement Oriented Conversational 
System Engagement System 

6) Number of fact and 677 (97%) 207 (58.1 %) 
procedurally oriented 
questions asked by the 
tutors. 

7) Number of fact and 524 (77.4%) 190 (91.8%) 
procedurally oriented 
answered correctly by the 
students. 

8) Number of probing 21 (3%) 149 (41.9%) 
questions asked by the 
tutors. 

9) Number of probing 0(0%) 117 (78.5%) 
questions answered 
correctly by the students. 

The next section presents a summary of the results of the application of the 

analytical theory. 

A Summary of the Application of the Analytical Theory 

The second through fourth research questions provided the organizing framework 

for the summary of the descriptive analysis of the two conversational engagement 

systems. 

2) How did the tutors and students take responsibility for exchanging 

information? 

3) How did the tutors' and students' roles affect the higher order thinking the 

students contributed to the infonnation exchange? 
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4) How did the use of mediation strategies affect the tutors' and students' roles 

and the higher order thinking the students contributed to the instructional conversations? 

2) How did the tutors and students take responsibility for exchanging infonnation? 

The tutors always took responsibility for helping their students at pJaces in the 

assigned homework problems where their students needed assistance whether the IC was 

categorized in the flrst (PO) or second (CIMO) conversational engagement system. 

However, the tutors assistance generally took different forms in the ICs classified within 

the two conversational engagement systems and was related to their roles in the 

infonnation exchange. 

During the ICs categorized within the flrst conversational engagement system 

(PO), it was established the tutors were in the tutoring room because they had infonnation 

that would help their students' finish their homework problems. Moreover, Ts were 

willing to share this infonnation with their Ss. Also, the students knew the tutors had the 

infonnation they needed and would be willing to share it with them. 

Consequently, the Ts' major responsibility during these ICs was to provide the 

infonnation their students required to flnish their homework assignments. Mostly, this 

help took the form of facts, procedures, clarifications, and elaborations. Occasionally, 

these tutors asked probing questions but their students never answered them successfully. 

The Ts did not continue to probe their students' thought processes but instead used Ss 

answers for diagnostic purposes and then provided the necessary infOlmation in order to 

proceed with the infonnation exchange. If these instructional conversations included a 

discussion of concepts or meaning, the tutors provided the explanations at the students' 

request. 

During the ICs categorized within this system, the students took responsibility for 

giving infonnation that would help the tutors flnish their problems successfully. Also, 

they took responsibility for asking questions. Most student questions focused on the 
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facts and procedures they needed to complete the problem. Sometimes, they made 

requests for explanations, clarifications, or confirmations. All of their requests centered 

on information they needed to finish their homework successfully. The tutors always met 

the students' informational needs. No tutor withheld information. 

Thirty of the 32 ICs classified within the second conversational engagement 

system (CIMO) involved the mathematics tutor. She and her student had negotiated and 

agreed upon new instructional rules. During these ICs, the tutor and the student shared 

responsibility for exchanging information, even though both participants knew T had the 

information the student wanted. Because the content of the ICs were at both a fact and 

procedural and a higher cognitive level, some aspects of the mc:.thematics tutor's 

assistance were the same as the aid the tutors provided in the PO conversational 

engagement system. 

However, the mathematics tutor asked many more probing questions than the 

tutors in the first conversational engagement system (41.9% vs. 3%). Generally, these 

questions appeared after S had finished explaining or working out the procedures needed 

to solve the assigned problems. The probing questions found in the first system were 

most often asked at the beginning of the ICs and used for diagnostic purposes. 

While none of the probing questions were answered correctly in the PO system, 

many of the probing questions were answered successfully on the student's first try in the 

elMO system. Moreover, the mathematics tutor took responsibility for following up on 

the student's successful answers and the mUltiple probes over the same content often 

revealed different aspects of the student's thinking. 

In both conversational engagement systems, the students, at times, did not at first 

answer some probing questions successfully. Only the mathematics tutor took 

responsibility for following these probing questions with other probing questions. The 

mathematics student was willing to continue to think about and respond to these 
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questions. Sometimes the probing questions were not answered accurately. However, 

the mathematics tutor probed her student longer before supplying the answer (10 probes 

during three questions) and during two instances the mathematics tutor ended the 

information exchanges on the topics rather than furnish the response to the question. 

In summary, the tutors in the PO conversational engagement system took 

responsibility for sharing the information they had in order to help their students finish 

their assigned homework successfully. Therefore, most of their information exchanges 

were at a fact and procedural level. The mathematics tutor in the CIMO system had 

negotiated some instructional rules with her student that encouraged the student to share 

responsibility for exchanging high level cognitive information even though both 

participants knew T had the answers. The evidence suggested that because of the tutors' 

and students' responsibilities, the students in the PO system did not reveal their thinking 

when their tutors asked probing questions, while the mathematics student did. This will 

be elaborated further in the next question. 

3) How did the tutors' and students' roles affect the higher order thinking the students 

contributed to the information exchange? 

The evidence was very clear with respect to the tutors' and students' roles and the 

higher order thinking contributed to the information exchanges within the first 

conversational engagement system (PO). All the tutors took responsibility for giving 

their students the facts, procedures, and/or explanations the Ss wanted at each point 

within the ICs where students could proceed no further, could not answer a question, or 

made a request for information. While not all of these ICs were at a fact and procedural 

level, it was the tutors who explained the meaning of a concept, set of data, or procedure, 

pJanned the solution paths and made the intellectual connections for the student. None 

withheld information and none went beyond the information necessary to meet the 

students' immediate instructional needs. 
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The students' role was less active than the tutors'. Most of the time, students 

took responsibility for trying to answer any fact, procedural, and/or probing questions the 

tutors asked. They responded to the probing questions unsuccessfully and the students 

who attempted to answer to these questions were not willing to speculate beyond the data 

found in their lecture notes or readings. Also, students made sure the tutors understood 

their informational needs; provided comments indicating they were or were not following 

the tutors' explanations, and asked the tutors to clarify facts and/or concepts for them. 

The evidence indicates the tutors provided most of the higher order thinking in the 

les categorized within the PO system. The content they supplied was in response to their 

students' requests for information and at a level that met their students' inunediate 

instructional needs. As they supplied the content of the information exchanges, the tutors 

also made the intellectual connections for their students as they solved their Ss' 

homework problems. 

In contrast, during the les classified within the second conversational engagement 

(elMO) the mathematics tutor had negotiated new instructional rules with her student. 

This student had acknowledged the new aims and had agreed to participate in the tutoring 

sessions under those conditions. This shift in responsibility for who would provide what 

information encouraged the student to contribute a significant amount of infonnation at a 

high cognitive level. Therefore, the student took a very active role in the information 

exchange. When the student did not at first answer probing questions successfully, the 

evidence indicated S was always willing to take responsibility for continuing to reflect on 

a concept when her tutor continued to probe her reasoning. Therefore, while Ss 

contributions to some of the infOlmation exchanges were incorrect or only prutially 

correct, they were always thoughtful. 

However, the mathematics tutor was not an altogether passive pruticipant in this 

information exchanges. This tutor had to decide where in the information exchanges she 
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would ask probing questions. Also, she had to detennine how to follow an unsuccessful 

probe with another question in a way that would not shift the responsibility for thinking 

about the concept away from the student. She had to resist the temptation to elaborate on 

the student's incomplete responses; she had to detennine not to move on too quickly to 

the next problem but to continue to encourage the student to think about ideas. 

During the ICs categorized within both systems, there were times when the 

students could not answer probing questions and both the chemistry and the mathematics 

tutors took responsibility for reducing the cognitive load for their students by simplifying 

the questions or sharing the higher level cognitive information with them. This 

conversational move did not stimulate further high level thinking on the part of their 

students. It solved the immediate problem of continuing the infonnation exchanges but 

the ICs moved back to a discussion of procedures with the tutors providing any required 

higher level elaborations. 

In summary, during the most oflCs classified within the CIMO system, the 

mathematics tutor had a dual role. There were times (8.2%) when she provided 

procedural data for her student. There were other times when she provided the 

intellectual support for her student's higher level thinking. As a result, the mathematics 

student provided much of the high level reasoning found during these ICs. During the 

ICs categorized within the PO system, the tutors' roles were more straightforward. Their 

job was to provide infonnation in order to help their students finish their homework 

assignments. Consequently, the tutors supplied most of the higher order thinking 

available in these dialogues. 

4) How did the use of mediation strategies affect the tutors' and students' roles and the 

higher order thinking the students contributed to the instmctionaI conversations? 

During the ICs classified within the PO conversational engagement system, there 

were occasions when the tutors wrote out the fonnulas, drew the diagrams, and/or used 
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the textbook to find the infOlmation the students needed to solve the problems with which 

they were having difficulty. The students always followed the tutors' explanations. 

Consequently, the tutors took the most active role in and set both the pace and the order 

of the presentations. Because the students were following the tutors' plan for solving 

these problems, it was not clear they were always able to understand their tutors' train of 

thought. 

However, there were ICs classified within both conversational engagement 

systems, when the tutors had students explain and/or write out tlleir procedures dming 

the core phase of the instruction. The tutors' pedagogical moves slowed the pace of the 

instruction and encouraged the students to become actively involved in the tutoring 

process. One indication of this increased involvement was that students asked more 

questions than in conversations where the students did not use mediation strategies. 

Having students explain and/or write out their procedures, clarify diagrams, 

and/or ask questions about a passage in a textbook helped the tutors identify exactly what 

a student needed to know and also made it possible for the tutors to respond their 

students' confusions and answer their questions in a timely manner. There was no 

indication that individual ICs during which students used mediation strategies were any 

longer than those during which the tutor wrote, drew, and/or explained. Mediation 

strategies which offered opportunities for students to play an active role provided a means 

for excellent teaching but never changed who was responsible for providing the higher 

order thinking needed to successfully complete the ICs. 

During many of the ICs categorized within the CIMO conversational engagement 

system, the mathematics tutor used the textbook to encourage the student to learn how to 

read mathematical symbolism in a supportive atmosphere. She also used explanations 

and examples from the text to provide a contextually rich resource that enabled her to 

encourage the student to make predictions and inferences and to continue to take 
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responsibility for thinking about new concepts, seeing relationships, and making 

intellectual connections on her own. 

Therefore, the evidence indicated that students became more actively involved in 

the infOlmation exchanges when they used mediation strategies. However, the use of 

mediation strategies did not change the tutors' and students' roles but supported their 

intellectual responsibilities during these information exchanges. Table 11 provides a 

summary of the results of the application of the analytical model. 

Table 11. A comparison of the application of the analytical model to the PO and the 
C/MO Conversational Engagement Systems. 

The 
Analytical Theory The Procedurally Oriented Cognitively/Metacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

1) How did the tutor and The tutor was in the tutoring Because of a set of 
student take responsibility room because T had the pre-negotiated instructional 
for exchanging information and was willing rules, the tutor and the 
information? to share the information the student shared responsibility 

student needed to finish the for exchanging information 
problem successfully. S of a higher cognitive level 
knew T had information S even though both 
wanted. participants knew T had the 

information. 

2) How did the tutors' ICs stayed at a fact and Parts of the ICs were at a 
and students' roles affect procedural level with the fact and procedural level but 
the intellectual substance tutor explaining concepts the student's contributions 
of the infOlmation organizing the solution path were raised to a higher level. 
exchange? and making the intellectual S made many of the 

connections for the student intellectual connections and 
when the student needed was willing to reveal her 
assistance. reasoning. 
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Table 11 (continued). 

The 
Analytical Theory The Procedurally Oriented Cognitively!Metacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

3) How did the use of When the students did the When the student did the 
mediation strategies affect writing or explaining, Ss writing or explaining, S was 
the tutor's and student's were much more actively much more actively involved 
roles and the intellectual involved in the ICs. This in the ICs. The text was 
substance of the did not change the roles of used often as a tool for 
instructional conversation? the tutors or the students nor predication and 

did it change who supplied interpretation and to create 
the intellectual substance of rich contexts for the student 
the ICs. to maintain high levels of 

cognitive activity. Because 
of pre-negotiated rules these 
mediation strategies often 
provided the conditions 
during which the student 
often supplied content of 
high intellectual substance. 

A Summary of the Results of the Application of the Interpretive Theory 

Research questions five and six structured the application of GIice's (1975) 

theory of conversational implicature, which is supported by the Cooperative Principle 

(CP) and maxims. 

5) How did the tutor and student cooperate for a maximally effective exchange of 

information? 

6) What is the relationship between the demands of conversational cooperation 

and the responsibility tutors and students take with respect to the higher order thinking 

students contribute to instructional conversations? 



5) How did the tutors and students cooperate for a maximally effective exchange of 

information? 
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The conditions for conversational implicature indicated that the tutors who 

conducted the ICs categorized within the first conversational engagement system (PO) 

were in the tutoring room because they had extensive information in the students' areas of 

need and would be willing to share this information with their students. Sometimes, 

tutors would negotiate how much procedural information the students would supply. 

Consequently, there were occasions when students explained, drew, and/or wrote out 

their procedures for solving problems. These students took much more active roles 

during these ICs. The students intuitively followed the CP and maxims to support their 

implied roles and, as a consequence, helped the tutors establish the first condition 0/ the 

CP (the aim o/the IC) with some precision. This cooperative effort lead to a very 

effective exchange of information, because Ts knew exactly what kind of help the 

students did or did not require and where the students did or did not need assistance. 

Whether there was advance negotiation on how to work together or not, all of the 

tutors and students negotiated during the openings what would be talked about 

throughout the core phase of these instructional conversations. All the pruticipants used 

the maxims and the CP to SUppOlt their implied responsibilities during the infOlmation 

exchanges. Part of the smoothness and orderliness of most of the ICs can be attributed to 

the participants close observance of the second and/ourth conditions o/the Cooperative 

Principle and the maxim of relation. That is, the students and tutors were able to 

contribute to the information exchanges in such a way that each exchange was tied tightly 

to the previous conversational exchanges and met the participants' immediate needs. 

Elaboration patterns were found with remarkable predictability throughout all of 

the ICs categorized within the PO system. Tutors explained, clarified, and reviewed only 

at the students' request and the tutors' explanations followed the maxims of quality 
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(truthfulness) manner (they were always brief, orderly, unambiguous presentations) and 

relation (they never shifted the conversation away from the students immediate needs). 

These elaboration patterns sometimes shifted the focus of the conversations. Both the 

students and the tutors followed thefourth condition of the CP each time they changed the 

locus of the conversation away from the ICs original procedural goals. These changes in 

focus did not alter the roles of the tutors or students or the final conversational aims. As a 

result, all of these shifts were accomplished successfully. 

During the PO conversational engagement system, tutors often had to repair 

conversational situations during which their students could not or would not respond to 

factually, procedurally oriented, or probing questions. When students did not answer 

questions, the conditions for implicature indicated the tutors were obligated to take 

responsibility for making sure the students obtained the information they needed to 

eventually meet conversational aims. The Cooperative Principle and maxims (Grice, 

1975) supported the implicature and ensured the instructional conversations continued as 

maximally effective exchanges of information. Consequently, tutors never withheld 

information. When students did answer questions, Ss followed the maxim of quality 

(truthfulness) and the second condition of the CP and contributed what they felt was 

appropriate to the information exchanges. 

Students took responsibility during ICs for asking questions when they needed 

information but sometimes the tutors' first attempts to help the students did not meet the 

students' expectations. Once Ss indicated they did not understand, for the tutor to 

withhold information would have broken their quasi-contractual agreement 

(conversational implicature). As a result, the participants involved in tllese instructional 

sequences adhered to thefirst condition of the CP (to help the student reach the agreed 

upon goals of the information exchange), and the maxim of relation (a conversational 

contribution will be appropriate to the immediate needs of the conversationalists involved 
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at each stage 0/ the exchange). Therefore, students received the infonnation they wanted 

and the ICs always ended successfully. 

The explanation proposed here is that the tutors implicated at the beginning of the 

ICs classified within the first conversational engagement system (PO) that it was their job 

to help these students because they had information to share and were willing to share it. 

As a result, when Ts agreed to help their students meet their informational goals, all 

parties entered into an unstated contract that would be supported conversationally by 

Grice's (1975) CP and maxims. On the other hand, the students came to these tutors 

because the students perceived the tutors had infonnation the students needed to finish 

their homework problems. Once the tutors had agreed to help, the students' 

responsibility in a conversational sense was to make sure the tutors knew what they 

wanted and to contribute to the information exchange as needed. The conditions/or 

conversational implicature as indicated in the content of their infonnation exchanges 

verified both participants knew their conversational responsibilities. All of the students 

followed the CP and maxims to reach their goals. When both participants in these 

instmctional conversations confonned to their roles and supported their responsibilities 

with the CP and maxims, information was exchanged effectively. 

In contrast, during the ICs categorized within the second conversational 

engagement system (CIMO) students were asked many questions that required them to 

reveal their reasoning. Therefore, the focus of the explanation is on why the Ts and Ss 

cooperated for the maximally effective exchange of infonnation when such a large 

percentage of the questions asked the Ss to reveal their reasoning. The mathematics 

tutors asked 98% of the probing questions during these ICs. As a result, how the 

chemistry tutors and their students cooperated when the chemistry tutors asked probing 

questions are used as a contrast. 
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The conditions for conversational implicature indicated the mathematics tutor had 

negotiated new instructional rules with her student. These pre-negotiated instructional 

rules changed the conditions for conversational implicature and now implied that it was 

the mathematics student's responsibility to start the problem, to reflect upon and talk 

about both the procedures and the meaning of the problems and concepts under 

discussion during their ICs. The tutor's conversational responsibility was to provide the 

conditions--both the opportunity and the support--in which this could occur. 

As a result, the mathematics tutor could shift the focus of the instruction from 

procedures to meaning at appropriate points during the speech exchanges. The 

explanation proposed here is that the CP and maxims supported the mathematics T's and 

S's implied roles after they had explicitly negotiated new conditions/or conversational 

implicature. These negotiated conditions changed who would take responsibility for 

supplying what information during their conversational exchanges. The fourth condition 

0/ the CP was the pivotal conversational rule that T and S followed to SUppOlt the 

changes their responsibilities. 

Other evidence indicated that because of these pre-negotiated rules the 

mathematics tutor could sometimes successfully withhold information and continue 

formulate several questions over the same idea in order to probe her student's 

understanding of a topic. However, that didn't mean every probing question and answer 

sequence went smoothly. During seven of nine unsuccessfully answered probing 

questions, the mathematics tutor followed the second and/ourth conditions of the CP (T 

shifted the IC to procedural aims or supplied the in/ormatio/lneeded to continue the IC.) 

and the maxims of quality, relatio/l and manner and furnished the infOlmation the student 

needed or reduced the cognitive load by changing a probing question into one that called 

for a fact. These conversational moves enabled the ICs to continue in an orderly manner. 

However, during two information exchanges, T withheld information. The conditio/ls 
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for implicature indicated this was an option for this tutor. When T did this, she told S 

they would come back to the topic later (the maxim ofrelatioll) and both agreed to follow 

the third condition of the CP and end the information exchange. 

During the PO conversational engagement system, the chemistry tutors also 

negotiated some instructional rules with their students. Their negotiated agreements only 

went as far as having their students provide procedural information. However, they were 

committed to encouraging their students to think at a high cognitive level and they did ask 

some probing questions. Consequently, two of their Ies were categorized within the 

elMo system. Two of the students were willing to share their information because they 

had something contribute to the speech exchange and could follow both the CP and 

maxims to do so. The chemistry tutors did not follow up on any probing question and 

the conditions for implicature would predict this. The chemistry tutors' job was to share 

information the students needed. Therefore, these tutors moved back to the original goals 

of the Ies (the first conditioll of the CP). In one case, the tutor followed the third 

condition of the CP and agreed to end their information exchange because the procedural 

goals of the Ie had been reached. In all other cases, the tutor continued on with the next 

part of the instruction (the first conditioll of the CP). When the chemistry students could 

not answer a probing question, the conditions for cOllversatiollal implicature indicated it 

was the chemistry T's responsibility to provide the answer to the question and Ts did. 

All the Ts and Ss cooperated conversationally during all of these Ies. The CP 

and maxims suppOlted their implicated roles and there was a maximally effective 

exchange of information. Because of some pre-negotiated instructional rules that changed 

the cOllditiollsfor cOllversational implicature, the mathematics tutor was able to follow the 

fourth conditioll of the CP in a very flexible manner and shift the focus of the Ies from 

procedures to meaning. However, these examples also indicated that to cooperate 

cOllversatiollally during instruction meant information must be exchanged. When a 
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topic ended. 
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6) What is the relationship between the demands of conversational cooperation and the 

responsibility tutors and students take with respect to the higher order thinking students 

contribute to instructional conversations? 

Conversational implicature (Grice, 1975) supported by the Cooperative Principle 

and maxims provided the mechanism through which the intellectual substance of the 

instructional conversations could be examined in relationship to the roles of the tutors and 

the students. In the fIrst conversational engagement system (PO), the application of 

Grice's theory (1975) illustrated why the tutors supplied the information their students 

wanted and why students could ask procedurally and cognitively oriented questions that 

the tutor would answer completely and immediately. The conditions for tutoring implied 

the tutors were responsible for providing their students with the information Ss needed 

and/or requested. As a result, when students could not answer their tutors' questions or 

when students did not know what to do next in the problem, the tutors furnished the 

intellectual substance and made the intellectual connections for their students. The tutors 

did this in order to have maximally effective exchanges of infonnation. Consequently, 

the content of the speech exchanges contained mostly the facts and procedures Ss needed 

to fInish the homework because that was what the students required. For tutors to 

encourage students to contribute infonnation of a higher cognitive level would have 

required both tutors and students to agree to change the conditions for conversational 

implicature from the tutor providing infonnation to a shared responsibility for higher 

cognitive contributions on the part of both the tutors and the students (the fourth condition 

of the CP-collversations call have a defillite or indefillite purpose and there is considerable 

latitude for the participants to decide what it might be). However, without this agreement 

to change the conditions for cOllversational implicature, any call for higher cognitive 
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contributions to these ICs on the part of the students would be incompatible with implied 

conditions of these ICs, as they were practiced. So, it did not appear to the students in 

these conversations that it was their conversational responsibility to make higher order 

contributions, even though the homework problems required the students to think at a 

higher cognitive level. Moreover, the tutors supported those aims. Therefore, despite the 

tutor's beliefs, it was difficult for them to require their students to contribute higher order 

thinking during the instructional conversations categorized within the first conversational 

engagement system. 

In contrast, the ICs categorized within the second conversational engagement 

system (CIMO) were characterized by large segments of speech exchanges during which 

a student contributed significant content of high cognitive value. The mathematics tutor 

conducted most of these ICs and had negotiated a new set of instructional rules with her 

student that changed the conditions for conversational implicature. The conditions for 

tutoring implied that the tutor and the student were both responsible for the intellectual 

substance of the ICs and that part of the content of these information exchanges would be 

at a fact and procedural level and another portion would be at a higher cognitive level. 

Because the conditions for implicature had been changed, the tutor and student were able 

to follow the fourth condition of the CP in a much more flexible manner in order to 

change the purposes of the information exchanges from procedural to cognitive aims. 

Now, S was obligated to provide some of the higher order thinking and to make the 

intellectual connections during many of their information exchanges. Consequently, 

while it was the tutor's probing questions that elicited the higher order thinking from the 

student, the explicit negotiation and acceptance of the new instructional rules by both 

parties changed the conditionsfor implicature. These new conditions allowed the tutor to 

probe her student's thought processes and gave the student the conversational 

responsibility of making higher order cognitive contributions. 



378 

A summary of the results of the application of the interpretive theory are presented 

in Table 12. 

Table 12. A comparison of the application of the interpretive theory to the PO and the 
CIMO Conversational Engagement Systems. 

The 
Interpretive Theory The Procedurally Oriented CognitivelylMetacognitively 

Conversational Engagement Oriented Conversational 
System Engagement System 

1) How did the tutor and Grice (1975) accounts for Grice (1975) accounts for 
student cooperate for the why tutor and students why the tutors and students 
maximally effective cannot shift their implicated can shift their instructional 
exchange of information? conversational roles during responsibilities during these 

instruction and therefore this ICs. 
group of ICs stayed at an 
efficient exchange of facts 
and procedures. 

2) What is the relationship A set of implicit rules made A set of explicitly negotiated 
between the demands of the tutor responsible for instructional rules made both 
conversational cooperation providing the student with the tutor and the student 
and the responsibility the information to complete share the responsibility for 
tutors and students take S's problem sets. the intellectual substance of 
with respect to the higher Cooperation demands (Le .. , these ICs. The tutor's role 
order thinking students conversational implicature, was to provide situations 
contribute to instructional the CP and maxims) that would encourage the 
conversations? supported these roles. student to think deeply about 

Therefore, the ICs important concepts. The 
emphasized the facts and student's role was to reflect 
procedures the S needed to upon and talk about both the 
finish the problem. Any procedures and the meaning 
explanation of the meaning of the problems and 
became the tutor's concepts under discussion. 
responsibility. Cooperation demands 

suppOlted the new roles. 

Summary of the Findings 

The aims of this study were accomplished. The first was to develop an analytical 

model designed to identify and categorize consistent conversational engagement patterns 
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within a corpus of 112 chemistry and mathematics instructional conversations. The 

second aim was to link both the context and content of the ICs to the conversational 

engagement patterns and the conversational engagement systems within which they were 

categorized. The third aim was to describe the relationship between the demands of 

conversational cooperation, as realized through the conversational engagement patterns 

and the intellectual content of the instruction. The fourth was to describe the effect of the 

use of mediation strategies on the tutors' and students' contributions to the information 

exchanges. The fifth aim was to use Grice's theory of conversational implicature (1975) 

to interpret the relationship between cooperation demands and the responsibility tutors 

and students take with respect to the higher order thinking the students contribute to 

instructional conversations. 

Conclusions 

The results of the study clearly indicate that an analytical model developed using 

the methods of discourse analysis can be applied to identify regular conversational 

engagement patterns within a corpus of instructional conversations. Also, it was possible 

to use the analytical model to categorize the conversational moves of tutors and students 

into two conversational engagement systems, each with variations. Moreover, the 

analytical model permitted the retrieval of the contexts and content of instruction in such a 

way that the researcher could describe and examine them after the ICs had been classified 

into conversational engagement systems. 

Specifically, the description and analysis of the contexts and content of the ICs 

within each conversational engagement system indicated that the higher order thinking 

contributed to the information exchanges was tied to the conditions of instruction. It was 

found that these conditions were established before the instruction had begun and affected 

the amount of higher cognitive reasoning the students contributed to the infOlmation 
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exchanges. Also, the higher order thinking a student contributes to the information 

exchanges can be enhanced by the use of mediation strategies. However, the analysis 

also indicated the use of mediation strategies did not change the responsibilities of the 

tutors or the students, and therefore, never altered who supplied the higher order thinking 

during the ICs. 

The results of the application of the model established that the tutors' and 

students' roles within ICs affected who supplied the higher order thinking required for 

the successful completion of the information exchanges. Finally, Grice's theory of 

conversational implicature (1975) was used to interpret how tutors and students 

intuitively used a conversational code of conduct to support the content of their 

contributions to the infonnation exchanges. The evidence indicated that the tutors and the 

students intuitively follow Grice's (1975) CP and maxims to support their roles as they 

exchange infonnation during instruction. These responsibilities are rooted in a 

conversational code of conduct, and more explicitly, in the conditions for conversational 

implicature. It appears that unless the conditions for conversational implicature are 

changed and new intellectual responsibilities are negotiated and accepted by tutors and 

students, it is difficult encourage students to contribute higher order thinking to 

instructional conversations. 

Implications of the Findings 

The analytical model developed from the data of this study can contIibute to future 

analyses of the intellectual content and social context of instructional discourse. The 

model is robust enough to link the moves between conversational engagement patterns to 

the contexts of instruction and to the contributions teachers and students make to the 

content of the discourse. Also, Grice's (1975) theory of conversational implicature can 

provide a strong interpretive frame to better understand the relationship between tl1e 



context of instruction and the content of instructional discourse. Therefore, the 

implications suggested by the results concern the following: curriculum enactment 

research, and instruction. 

Implications for Cuniculum Enactment Research 
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Cobb, Wood, Yackel, and McNeal (1992) successfully analyzed and related both 

the context and content of mathematics lessons using an interactional approach. From 

their findings, they suggest that more analyses of the learning-teaching process involve 

both cognitive and social perspectives. The present study indicated another method of 

analysis could be created to connect both the intellectual content and the context of 

instruction. As Doyle and Carter (1984) and Lemke (1990) have suggested, teachers and 

students are a dynamic part of the multiple social contingencies that affect the academic 

content of classroom tasks. The results of the development of the analytical model for the 

present study indicates that the discourse of lessons can be studied without losing the 

dynamic relationships that exist between instructional content and social context in this 

line of inquiry. 

In the past, researchers (Bamberger et. aI., 1981; Bennett et. aI., 1984, Elliott, 

1976; Goldenberg, 1991) have hypothesized and tested some requirements they felt 

necessary for the implementation of curriculum designed to encourage students to think 

deeply about significant concepts. They have found those relatively ideal conditions were 

not sufficient to meaningfully change the intellectual substance of the infOlmation 

exchanges between teachers and students. Consequently, researchers who are interested 

in encouraging teachers to enact teaching methods and curriculum designed to help 

students access important concepts in greater depth, might consider the conditions for 

implicature that will shape who will take responsibility for the intellectual content of 

instruction when students need assistance. In other words, they might study the 
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assumptions under which teachers and students enter an instructional conversation, then 

link those assumptions to the teachers' and students' responsibilities during their 

instructional conversations and the hypothesized outcomes of the new pedagogy. 

Implications for Instruction 

The implications for instruction flow from the application of the interpretive 

theory. Grice's (1975) theory of conversational implicature suggests a set of social cues 

affects who takes responsibility for the intellectual content of instructional conversations. 

Teachers need to be aware of the conversational code of conduct they and their students 

intuitively use to have an effective exchange of information. This study suggests that the 

conditions that govern who will take responsibility for the intellectual substance of 

instructional conversations needs to be explicitly negotiated before an instructional 

conversation begins. Consequently, if the goals of an information exchange are to 

encourage a student to think deeply about important concepts then how the teacher and 

student will share responsibility for the content of their information exchanges needs to be 

negotiated and accepted by both parties before instruction begins. 

Recommendations for Further Study 

Two types of recommendations can be made with regard to 1) further analyses of the 

data, and 2) further research. 

Recommendations for Further Analysis of the Data 

Further areas of analysis are suggested by the study. 

1) Because of the length of this study, openings were not analyzed using the 

analytical model or interpretive theory. Opening Pattern D was of particular interest. 

During these openings, the students found the tutors were not familiar with the problem 
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on which they had agreed to work. As a result, this was the only opening during which 

both the tutors and the students were actively involved sharing infOlmation. It would be 

valuable to explain why Opening Pattern D was so different from the rest of the openings 

in the sample. 

2) The role of elaboration in these instructional conversations needs to be further 

explained. It might be fruitful to look at occasions for elaboration in both conversational 

engagement systems and compare them. The relationship between higher order thinking 

and explanation would be of particular interest. 

3) The mathematics tutor's and student's instructional conversations were unique 

because they offered an opportunity to follow one student over several tutoring sessions. 

It would be useful to further analyze this set of instructional conversations in order to 

follow the development of this student's higher order thinking over time. 

Recommendations for Further Research 

Fm1her research is needed to determine the generalizability of the findings. 

1) The present study found there was a relationship between the conditions/or 

implicature and the higher order thinking students' contributed to the content of 

instructional conversations. Further research is needed to determine the usefulness of this 

finding in other instructional settings. Of special interest are one-to-one and small group 

encounters designed to help students develop cognitive and/or metacognitive awareness. 

For example, the effect of the negotiation or lack of negotiation of instructional rules on 

teachers' and students roles and the students' development of metacognitive strategies in 

Mary Clay's (1989) Reading Recovery Program (an early intervention for first grade 

children who are having difficulty learning to read), and Annemarie Sullivan Palinscar's 

(1986) Reciprocal Teaching (a methodology created to improve text comprehension 

through strategy instruction) warrants exploration. 
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2) This study was designed with college aged students as subjects. The Reading 

Recovery Program and the Reciprocal Teaching Methodology would also offer 

opportunities to investigate how long and what fonn the negotiation of instructional rules 

might take with different age groups and what effect this might have on the students' 

higher order contributions to an instructional conversation. 

3) This study has indicated that under certain conditions mediating strategies are 

not necessarily linked to the development of higher order thinking in students. It would 

be interesting to study the discourse used in actual lessons developed around a mediating 

strategy such as the Pogrow's (1990) HOTS (Higher Order Thinking Skills) Program. 

This program combines the use of computers with Socratic techniques designed in 

accordance with the current learning theories. The purpose of this study would be to 

examine the ways teachers support cognitive development on the part of students as they 

use these mediated approaches to learning. 

Recommendations for Theory into Practice 

1) This study has shown the conditions/or implicature affect the usefulness of 

mediating strategies. It might be fmitful to identify and categorize strategies designed to 

encourage students to develop higher level reasoning in order to examine the assumptions 

made about the roles of the teachers and students as they implement these practices in 

classrooms. The purpose would be to link the findings of this study with the 

assumptions behind the practices used to develop metacognitive awareness and cognition 

in students. 

2) This study has also produced a robust analytical and interpretive framework 

that could be useful for teachers. Therefore, it might be productive to use the findings 

and analytical and interpretive methods from this study and develop case studies with 

teachers who are interested in implementing practices to encourage critical thinking in 
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their classrooms. The purpose would be to help teachers analyze and reflect upon their 

own instructional conversations with students as they use higher order thinking strategies 

in their classrooms. 
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APPENDIX A 

A SAMPLE TRANSCRIPT USED FOR THE RELIABILITY PROCEDURES 



Reliability of the Analytical System 

Instructional Conversation 11 

T = Tutor, S = Student, OC = Observer's Comments 

01 S: Now my teacher told me that it was 
milligrams of calcium per 
milligrams of sample? 

02T: NO,that's not right. 

03 S: Not right. 

04T: No, parts per million. Think about 
what parts per million means. That 
means if you had one milligram, 
you would need a million 
milligrams of solution. 

05 S: Ok. 

06T: That would be one part per million. 

07 S: Ok. 

08 T: Now how much solution do you 
have? 

09 S: We have uhm, .5 no wait. Fifty 
milliliters of wait. 10 milliliters of 
ammonia and 50 milliliters of EDT A 
so it would be .06 liters. 

10 T: So the total volume would be .06 
liters. 

11 S: And that's just it? 

12 T: Which. No. That's 60 ml. 

13 S: Ok. 

14 T: A milliliter weighs about a gram. 

15 S: Ok. 

16 T: So, you have 60 grams. 

17 S: Ok. 

387 
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18 T: Now if you had one milligram, if 
you had 60 milligrams of this you 
would have one, 60 milligrams 
divided by 60 grams which is 60 
times 10 to the ... Let's figure this 
again. A part per million is a 
milligram per milliliter. That's a 
milligram per ... Oh no its not. 
That's a thousand. One milligram 
per liter is a part per million. Now 
do you see why I say that? 

19 S: Ok. 

20T: Because a liter is about a thousand 
grams. 

21 S: Ok. 

22 T: And a milligram in a thousand 
grams is one part per million. 
Because a thousand grams is a 
thousand milligrams. 

23 S: Ok. 

24T: Sorry, a thousand grams is a million 
milligrams. 

25 S: Ok. 

26T: Right, cause a gram is a thousand 
milligrams. 

27 S: So, we times it by a million then. 

28T: Ok, but what we want to do is get 
an idea of an order of magnitude. 

29 S: Ok. 

30T: One milligram per liter of solution is 
one part per million. 

31 S: Ok. 

32T: Now, you don't have a liter of 
solution. You've got 60 milliliters, 
.06. 
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33 S: Ok. 

34T: So, one part per million is .06 
milligrams ... One milligram per liter 
is one part per million. .06 
milligrams per 60 milliliters is one 
part per million. 

35 S: Ok. 

36T: You follow me there? 

37 S: Yeah. 

38T: Alright, now how many milligrams 
do you have? You have 13.55 
milligrams. 

39 S: Ok. 

40T: So if you multiply this times 13.55. 
You should get the parts per 
million. Oh, now I've done this a 
confusing way. I can see. We 
want milligrams per liter. That's 
what we really want. Milligrams 
per liter is parts per million. Ok. 
So. You're total here is. I'm 
confused now. This is milligrams 
per what? This is moles but you 
don't want moles you want moles 
per liter don't you? 

41 S: Vh hum. 

42T: Where's moles per liter? 

43 S: The moles per liter is up there. 

44T: Ok. So, moles per liter times grams 
per mole equals grams per liter. Do 
you agree? 

45 S: Yeah 

46T: You multiply that by a thousand 
that's milligrams per liter. 

47 S: Ok. 



48 T: Milligrams per liter is parts per 
million. 

49 s: Ok. 

50 T: Now I'm not sure that's the way 
you're supposed to do it. But I'm 
trying to show you the sensible 
approach to the problem. 

51 S: Ok. 

52 T: 'Cause you see, parts per million 
you have mass of solute divided by 
the mass of solvent multiplied by a 
million. 

53 S: Ok. 

54 T: That's what you mean by parts per 
million. 

55 S: Ok, I understand, Ok. 

56 T: So, one milligram in one liter is one 
part per million. Because a liter is 
106 milligrams so you have one 
milligram over 106 milligrams is 
one. 

57 S: Ok. 

58 T: So you find out the number of 
milligrams per liter that gives you 
the parts per million. 

59 S: Ok. So, that would be the 13.55 
over the .06 liters times a million 
because this is what the calcium is 
and the magnesium. 

60 T: Yeah, this is right. That would give 
you the milligrams per ... That's it. 

61 S: Ok. I know what to do now. Ok. 
Thank-you. 
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OC: The student leaves. 
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APPENDIXB 

A TABLE SHOWING THE COMPILATION OF THE TUTORS' AND STUDENTS' 

QUESTIONING AND ANSWERING PATTERNS FOUND IN 112 

INSTRUCTIONAL CONVERSATIONS 



Table 13. A compilation of the tutors' and students' questioning and answering patterns and strategies. The numbers in the 
table identify the order of questions asked. In the first row: S=Student, T=Tutor, F=Fact, P=Procedure, In the first 
column: 1= Fact and Procedural Conversational Engagement System, 2= Cognitively/Metacognitively 
Conversational Engagement System. The numbers following represent the variation within that system. 

1 
Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher Questions Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies Successful Unsuccess ForP Correct Un success Probing Successful Unsuccessful 

Number: 1 2a, T 2,3, T 2, does 3 answers Accepts 
~:4'50" 2a ex- asks not question. 1 1 procedural 
S:;11I:i~fi!.:1I1i!lD i plains. two answer. answer as 
1: 1&»2->5 other 2a,asks correct and I!.!!ki. 4/6188 rhetor- for elaborates 

ical confIrm upon the 
ques- ation. student's 
tions. 3, answer. 

answer 
not 
correct. 

Numb!:!:i 2 6, S asks 1,2,3, 1,2,3, 1,3 gives 
~4'55" 4,6,7 4,7 6 question Tasks answers answer. 
~Ia~ification: again; T 2 other incor- 2, mediated 
1: »2->5 gives rhetor rectly. T devises 
l!ilill 4/6188 correct ical simpler 

answer. ques situation; 
tions. gives hints; 

answers 
_question. 

!S:umberi 3 3, asks 3,8,9, 1,2,3, 1, 2, 3a, 3,4,6a, 3a, narrows 
Time: 4'51" for ex- 4,5,6a, 4a, par- 7,S question. 4a 
S::11I:i:iifi!.:lIli2Di clarifie plains. 6b,7 tially does gives hint, 
1: »2->5 ation. correct. not answers. 
Date: 4/6/88 8,9 5, 6b, 7 answer. 6b,7 gives 

hint. 
t.J 
\0 
N 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Successful Unsuccess ForP 
JS:umbe[; :! 
Time: 5'24" 3 3 1,2,4 
~la~~j[js;ali!lIli 
1: 3->6 
Date: 4/6/88 
JS:umbe[: 5 
.Iim.ti. 2' 00" 6,10 6,10 1,2,3, 
Classifjcatilm; 45,7, 
1: 3->6 8,9 
~ 4/6/88 
ISl.lWb!:[i 6 
l:iIm.i.. 55" 1,3 1,3; 2 
~Iassification; ex-
1: 3->2->5 plains 
~ 4/6/88 fIrst, 

then 
answers 

JS:UWb!:[i 7 
.I.iID!:s 29" 
~Iassification; 1 1 
1: 3->6 
~4/6/88 

JS:UWb!:ti 8 3,12, 3,12, 1,2,4, 
~8'47" 13,14 13,14 5,6,7, 
~la~j[js;illi!lIli 8,9, 
1: 3->2->5 10,11 
Date: 4/6/88 

Student Student 
Answer Answer 
Correct Unsuccess 

1,2,4 

1,2,3, 
45,7, 
8,9 

2' , 
student 
doesn't 
answer. 

Ib,2, 1, la, 5, 
4,6,8, 7; an-
9,10, wers 
11 par-

tially. 

Teacher 
Strategies 

2;T 
explains 
answer. 

la; narrows 
question, 
Ib; gives 
hint, 5; 
rephrases 
question, 
answers. 7; 
answers. 

Teacher Student 
Question Answer 
probing Successful 

Student 
Answer 
Unsuccessful 

Teacher 
Strategies 

VJ 
\0 
VJ 



Table 13 (continued). 

Student Teacher Teacher Student 
Questions. Answer Answer Strategies 

Successful Unsuccess 

~umher: 9 
Time: 7'55" 5 5 
~1i!:i:iifj!:i!li!2Di 
1: 1&3->2->5 
Date: 4/6/88 

~uI!!heIj 10 
I.i.m£.;, 3'22" 
!:;las~i[i!;ati!!D; 
1: 3->2->5 
~ 4/13188 

~umbe[: 11 
~ 1'58" 1,3 1,3 
~1i!:i:iifj!:i!li!2D i 
1: 3->6 
Date: 4/13/88 
~umbe[; 12 
IiIn£i. 4'41" 1 1 
!:;Iassificatio!]: 
1: 3->6 
~ 4/13/88 
ISlImlm:i 13 
~6'40" 2,4; S 2,4;T 4;S 
!:;Ia~ificatio!li wants confirm explains 
1: 3->6 confrr- explana procedure 
~ 4/13/88 mation tion. success-

of pro- fully. 
cedure. 

Teacher Student Student 
Question Answer Answer 
ForP Correct Unsuccess 

1, 2, 4, la, 2,4, 1,7,8 
6,7,8 6,7a 

1 1 

2 2 

1,3 1,3 

Teacher Teacher 
Strategies Question 

Probing 

la; clarifies 3 
question. 
7a; gives a 
series of 
hints. 8; 
answers. 

1; answers 
question. 

Student Student 
Answer Answer 
Succrssfui Unsuccessful 

3;S 
hesitates. 
answer 
garbled. 

Teacher 
Strategies 

3; answers 
question. 

, 

I 

I 

W 
\0 
.j:::... 



Table 13 (continued). 

Student Teacher Teacher 
Questions Answer Answer 

Successful Unsuccess 

~um!2er: 14 
~8'20" 1,2 1,2 
~liI:i:iifi!:illi!lDi 
1: 3->6 
Date: 4/13188 
~umb!:r: 15 
~ 11'41" 1,2,3, 1,2,3, 
~lasl:iifi!:ati!mi 4,5,6, 4,5,6, 
1: 1->2->5 7,8.9, 7,8,9, 
.I2.alf.i. 4/20188 10,11, 10,11, 

16,17 16,17 

~!!ml!eri 16 
~6'18" 1,2,3 1,2.3 
~liI:i:iifi!:illi!lDi 
1: 3->6 
Date: 4/20188 
j\Jumbe[i 17 
~2'18" 2 2 
Classification; 
1: 3->2->5 
~ 4/20/88 

Number; 18 
~5" 1 1 
~lassificatioD: 

1: 3 
.I2aki. 4/20/88 

Student Teacher Student Student Teacher 
Strategies Question Answer Answer Strategies 

ForP Correct Unsuccess 

12,14, 12,14, 
15 15 

1 la 1, la 1, la, tells S 
answer is 
wrong and 
S answers 
correctly. 

Teacher Student Student 
Question Answer Answer 
Probing Successful Unsuccessful 

13 13 

Teacher 
Strategies 

13, gives 
hint, 
narrows 
into a one 
choice 
answer 
leading to 
14 

I 
I 
I 

I 
I 

W 
\0 
Ul 



Table 13 (continued). 

Student Teacher Teacher 
Questions Answer Answer 

Successful Unsuccess 

IS:umberi 19 
Time: 2'20" 2.3.4. 2.3.4. 
~lil:i:iifi!:ilSi!!Di 5,6 5,6 
1: 3->2->5 
Datei 4/20188 

1S1IWi2!:l:i 20 
~ 1'47" 1 1 
~la~ificati!.!Di 
1: 3->6 
l!mi 4/20188 
IS:UWi2!:l:i 21 
~2'38" 1.2,3, 1,2,3 4; T 
~la~j[j!;atiQDi 4 answers 
1: 3->6 with 
l!mi 4/20188 another 

Que;;. 
IS:umbel:i 22 
Iim!:i. 4'53" 4,6,7, 4.6,7, 
~lil:i:iifjS:ilSi!!Di 8,9. 8,9. 
1: 3->2->5 10&11 10&11 
Date: 4/20188 $ wants T 

confmn confmn 
ation answer. 

IS:umbe[i 23 
Time: 1'04" 1,2 1,2 
~lil:Nj[jS:illi!!D i 
1: 3->6 
Date: 4/20/88 

Student Teacher Student Student 
Strategies Question Answer Answer 

ForP Correct Un success 

1 1a 1 

2 2 

5 5 

1,2,3, 1,5,6 2&3;$ 
5,6 does 

not 
answer. 

Teacher 
Strategies 

1,la; T 
rephrases 
and $ 
answers 
correctly. 

2, Tcreates 
context and 
asks 
question 
again. 
3, answers 
question. 

Teacher Student 
Question Answer 
Probing Successful 

Student 
Answer 

Unsuccessful 

Teacher 
Strategies 

i 

I 

W 
\0 
0'1 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Successfui Unsuccess ForP 

~Um~~[: 24 
~1'39" 1,2 1,2 3 
~lil:i:iifi!:illi!!Di 
1: 3->6 
Date: 4/20/88 
Nl!Jn!ill:i. 25 
1:iIJRi. 6'25 II 11 11 1,2,3, 
~la:iliifi£atiQn: 4,5,6, 
1: 3->2->5 7,8,9, 
nm.. 3/28/88 10,12, 

13 

~l!m~~[; 26 
Ii.m!.;. 2'45 II 1,2,3, 
~lal!,c;mcatioDi 4,5,6, 
1: 3->6 7 nm.. 3/28/88 

~lrImb!:[i 27 
~40" 1 1 
qal!,c;ilIcation: 
1: 3->6 
~ 3/28/88 

Student Student 
Answer Answer 
Correct Unsuccess 

3 

1,2,3, 5,7, 
4,6,8, 10; S 
9,12, doesn't 

13 answer. 
7a 

1,2,3, 
4,5,6, 

7 

Teacher Teacher 
Strategies Question 

Probing 

5,7; T gives 
hint,7a 
gives 
answer. 
10 has 
student look 
in text. 

Student Student 
Answer Answer 

Successful Unsuccessful 

Teacher 
Strategies 

--~ -

Vol 
\0 
-....l 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Succesfui Unsuccess ForP 
lSumber; 28 
~20'18" 5,8, 5; T 1,3,4, 
~lil~j[jS:illi2Di 18,24, asked S T 
1: 1 & 3->2->5 48;S quest. answers 
Date; 3/28188 asks for 8,18, 5 with 

confmn 24,48, ques.6, 
ation. 53 7,9, 
53; 10,11, 

asked 12,13, 
how to 14,15, 
write 16,17, 
the 19,20, 

answer 21,22, 
to the 23,25, 
ques- 26,27, 
tion 28,29, 

30,31, 
32,33, 
34,35, 
36,37, 
38,39, 
40,41, 
43,44, 
45,46, 
47,49, 
50,51, 
52 

Student Student Teacher 
Answer Answer Strategies 
Correct Unsucess 

1,3,4, 9,11, 9, 11,41 
5,6,7, 17,20, gives hint in 
10,12, 23,26, form of 
13,14, 32,33, questions 
15,16, 41,42 10,12,42. 
19,21, 17,20,23, 
22,25, 32,33,39, 
27,28, T gives 
29,30, answer. 
31,34, 26,42a 
35,36, narrows to 
37,38, question. 
40, 42a, 
43,44, 
45,46, 
47,49, 
50,51, 

52 

Teacher Student 
Question Answer 
Probing Sue. 

2 

Student 
Answer 

Unsuccessful 

2 

Teacher 
Strategies 

2: answers 
question. 

UJ 
\0 
00 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Successful Unsuccess ForP 
~umbe[; 29 
~32'35" 8.34; 8,34; 1,2,3, 
~1i!s:iifi!.:aliQD i 35; the 35;T 4,5,6, 
1: 1& 3->2->5 student will not 7,9, 
~ 3/28/88 asks for answer 10,11, 

answer ques- 12,13, 
to pro- tion. 14,15, 
blem. 36,38, 16,17. 

ThisQ 39,40, 18,19, 
comes 41 T 20,21, 
before asks a 22,23, 

the ques- 24,25, 
finish tionin 26,27, 
of the res- 28,29, 

explan- ponse; 30,31, 
ation. 56 32,33. 

36,38, 37,40a, 
39.40, 41a,42, 
41,56 43,44, 

45,46, 
47.48, 
49,50, 
51,52, 
53,54, 
55,56, 
57,58, 
59.60 

Student Student Teacher 
Answer Answer Strategies 
Correct Unsuccess 

1,2,3, 10,45, lOa, 45a; 
4,5,6, 50 gives hint. 
7,9, 50; has 
lOa, 11, student 
12,13, reread 
14,15, question in 
16,17, assignment, 
18,19, with the 
20,21, right 
22,23, emphasis. 
24,25, 
26,27. 
28,29, 
30,31, 
32.33, 
37,40a, 
41a,42, 
43,44, 
45a,46, 
47,48, 
49,51, 
52,53, 
54,55, 
56,57, 
58,59, 
60. 

Teacher Student 
Question Answer 
Probln~ Successful 

61; tries 
to get the 
student 
to think 
about 
why this 
home-
work 
question 
was 
assigned. 

Student 
Answer 

Unsuccessful 

61; 
student 
just says 
he doesn't 
know 
why it 
was 
assigned. 

Teacher 
Strategies 

61; tells 
the student 
why the 
homework 
was 
assigned. 

VJ 
\0 
\0 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student 
Questions Answer Answer Strategies Question Answer 

Successrul Unsuccess ForP Correct 
~um!2!:[: 30 
lim£.;, 9'45" 10.11. 10.11. 1.2.3. 1.4.5, 
!:lilliliifis:aliIlDi 13.21, 13.21, 4.5.6. 6.8.9, 
1: 3->2->5 24 24 7,8.9. 17,18, 
Date: 3/29/88 12.14. 20.23, 

15.16, 25 
17,18, 
19,20, 
22,23, 
25 

~umb!:[i 31 
I.im!:..:. 8'30" 20,21, 20,21, 1.2,3, 1,2.5. 
qa~ifj£atiQIl: 22.27, 22.30. 4,5,6. 6,8.9, 
1: 3->2->5 30.31 31 7.8,9, 10,11. 
~ 3/29/88 10,11, 12.14, 

12.13, 16.17, 
14,15. 18,19, 
16,17, 23,24, 
18,19, 25,26. 
23,24, 28.29 
25,26, 
27.28, 
29 

Student Teacher 
Answer 

Unsuccess 
Strategies 

2.3. 2&3 
12.14. narrows 
15&16; questions to 
S can't 3& 4. After 
answer. 4 gives 
19.22 complete 

answer to 2. 
12.14,15. 
16,22; 
gives 
answer. 19; 
gives hint. 

3,4,7. 3,4.7,13. 
13,15, 15,27 
27 narrows 

questions. 

Teacher Student 
Question Answer 
Probing Successrul 

Student 
Answer 

Unsuccessrul 

Teacher 
Strategies 

~ o o 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Successrul Unsuccess ForP 

Numbe[; 32 
Ii.!D£i. 14'12" 1,2,5 1,2,5 2,3,4, 
~1i!:i:iifi!:i!!i!2Di 5,6,7, 
1: 3->2->5 8,9, 
.l!.i!ill 3/29/88 10, 11. 

12,13, 
14,15, 
16,17, 
18,19, 
20,21, 
22,23, 
24,26, 
27,28, 
29,30, 
31,32, 
33,34. 
35,36, 
37,38, 
39,40, 
41.42 

~umb!:r: 33 
Ii.!D£i. 2'39" 1,2,3, 
~la:i:iifi!:i!!i!2Di 4,5,6, 
1: 3->2->5 7,8,9 
Date: 3/29/88 
Number: 34 
Ii.!D£i. 6'18" 5,6,7 5,6,7 1,2,3, 
!:;la~ificatiQn; 4,8,9, 
1: 3->2->5 10,11, 
~ 3/29/88 1213, 

14 

Student Student 
Answer Answer 
Correct Unsuccess 

2,3,4, 9,10, 
5,6,7, 11,16, 
8,12, 27,30, 
13,14, 33,40, 
15,17, 42 
18,19, 
20,21, 
22,23, 
24,26, 
28,29, 
31,32, 
34,35, 
36,37, 
38,39, 
41 

1,2,3, 5 
4,6,7, 
8,9 

1,2,3, 10,11 
4,8,9, 13,14 
1Oa, 12 no 

answer 

Teacher 
Strategies 

9,10,33; 
narrows 
question . 
11,16,30, 
40; gives 
hint. 27, 
42; gives 
answer. 

5; gives 
hint. 

lOa; gives 
hint. 11, 
13,14; 
gives 
answer. 

Teacher Student 
Question Answer 
Probln!! Successrul 

Student 
Answer 

Unsuccessrul 

Teacher 
Strategies 

~ o ...... 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Questions Answer Answer Strategies Question 

Successful Unsuccess ForP 
~umbe[: 35 
~2'54" 1.7 1,7 2,3,4, 
~liJ:i:iifi!:illi2Di 5,6,8, 
1: 3 9,10, 
Date: 3/29/88 11.12 
~I.IW1U:[i 36 
~35" 1 1 
qassjfic!)tjolli 
1: 3->6 
~ 3/29/88 
NIIWb!:[i 37 
~8'47" 1 1 1,2.3, 
~lil:i:ij(j!:ilU2Ili 45,6, 
1: 3->2->5 7,8,9, 
~ 3/29188 10,11, 

12,13, 
14,15, 
16,17, 
18 

NIIWb!:[i 38 
~3'30" 1,2,3, 
~Ias:ii[icatioll: 4,5 
1: 3->2->5 
~ 4/04/88 
NIIWb!:[i 39 
~1'00" 1 la 
~liI:i:iifi!:il1i2Ili 
1: 3->6 
Date: 4/04/88 

Student Student 
Answer Answer 
Correct Unsuccess 

2,3,4, 
5,6,8, 
9.10, 
11.12 

1,2,3, 4.6,9, 
5,7,8, 10,15 
11,12, 
13,14. 
16,17, 
18 

la,2a. 1; can't 
3,4b,5 answer. 

2,4,4a 

1 

Teacher Teacher 
Strategies Question 

Prohinl/ 

4,9,10,15, 
narrows 
question. 6, 
gives hint. 

la.2a,4a, 
4b; gives 
hints. 

Student Student 
Answer Answer 

Successful Unsuccessful 

Teacher 
Strategies 

+:>. o 
tv 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student 
Questions Answer Answer Strategies Question Answer 

Successrul Unsuccess ForP Correct 

~umbe[; 40 
~ 13'52" 5,6,8, 5,6,8, 1,2,3, 1, 2, 3a, 
~1i!:i:ij(j!:i!liQDi 15,18, 15,18, 7,9, 7,9, 
1: 3->2->5 30,31 30,31 10,11, 10,11, 
Date; 4/04/88 12,13, 12,13, 

14,16, 16,17, 
17,19, 19,20a, 
20,21, 23, 24a, 
22.23. 25a, 
24,25, 26a,27, 
26,27, 29 
28,29, 
32 

rsUmh!:ti 41 
~ 12'00" 1,2,3 1,2,3 2a,3,4, 5,6,7, 
~la~j(jcatiQn: 5,6,7, 8,9, 
1: 3->2->5 8,9, 10, lla, 
~ 4/04/88 10,11, 12a,13, 

12,13, 14,15, 
14,15, 16,17, 
16,17, 18, 19a, 
18,19, 20,21, 
20,21, 22,24, 
22,24, 25 
25 

IS:umlu:ti 42 
~2'25" 1 1 2a,3 2a,3 
Classification: 
1: 1->2->5 
~ 4/04/88 

Student Teacher 
Answer 

Unsuccess 
Strategies 

3,7, 3a,20a,14, 
14,20. 24a,25a, 
22,24, 26a; gives 
28, hint. 7; 
doesn't uses 
answer discovery 
25,26, technique 
32 with 

textbook. 
22,28 gives 
answer. 

2a,3,4, 2a ignores 
4a,11, 3, gives 
doesn't answer.4a 
answer. l1a,12a 
12,19 narrows 

question. 
19arepeats 
question. 

Teacher Student 
Question Answer 
Probing Successful 

2 

Student 
Answer 

Unsuccessful 

2,no 
answer 

Teacher 
Strategies 

2a, 
narrows 
question. 

.r;:.. 
o 
VJ 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student 
Question Answer Answer Strategies Question Answer Answer 

Successful Unsuccess ForP Correct Unsuccess 
~umbe[j 43 
I.iIIl£i. 12' 23" 1,2 1,2 3,5,7, 3,5,7, 8,11, 
~1i.1:i:ij(j!:ali!!D; 8,9, 8a9, 11 a, 
1: 1&3->2->5 10,11, 10,13, lIb, 
Datej 4/04/88 13,14, 14a, 15, 14,18 

15,16, 16,17, 
17,18, 18a, 19, 
19,20, 20,21, 
21,22, 22,23, 
23,24, 24,25, 
25,26, 26,27, 
27,28, 28,29 
29 

IS:J.lWbf:l:i 44 
~ 1'35" 
~la:i:iifi!:ali!!Di 
1: 1->2->5 
Date: 4/04/88 

IS:J.lWb!:l:i 45 
~3'15" 1 la, 2, 3, la, 2, 3, 
~la:i:iifi!:ali!!Di 4,5,6, 4,5,6, 
1: 3->6 7 7 
Date: 4/04/88 

t 

Teacher Teacher Student 
Strategies Question Answer 

Probing Successful 

8a,IIa, 4,6 
IIb,I4a; 
narrows 
question. 
lIb; 
answers 
question. 
and explains 
18a; gives 
hints. This 
Toften 
backs Sup 
to question 
Scan 
answer. 

1 

Student 
Answer 

Unsuccessful 

4,6 

1; does 
not 
answer. 

Teacher 
Strategies 

4,6; 
narrows 
question 
and 
answers. 

1; narrows 
question 
and student 
does not 
answer and 
T finally 
answers. 

.j:::. 
o 
.j:::. 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student 
Question Answer Answer Strategies Question Answer 

Successful Unsuccess ForP Correct 

~u!Dbe[: 46 
IiIIlJ:.i. 18'45" 29,30 29,30 1,2,3, la, 2, 3, 
~la~~ifj!:ali!lDi 4,5,6, 4,5,6, 
1: 3->2->5 7,8,9, 7,8,9, 
Date; 4/04/88 10,11, 10,11, 

12,13, 12,13, 
14,15, 14,I5a, 
16,17, 16,17, 
18,19, 18,19, 
20,21, 20,21, 
22,23, 22,23, 
24,25, 24,25, 
26,27, 26,27, 
28 28 

~umbe[i 47 
~2'35" 4,5,6, 4,5,6, 1,2,3, la, 2, 3, 
~la::i~fi!:ali!lDi 7 7 8,9, 8,9, 
1: 3->2->5 10,11 lOa, 11 
~ 4/05/88 

~lIml:!!:[i 48 
IiIw:i 1'27" 2,3,4, 2,3,4, 
~Ia:i:iificatioll; 5 5 
1: 1->2->5 
~ 4/05/88 

Student Teacher 
Answer 

Unsuccess 
Strategies 

1,15, Ia; backs up 
18 to a place 

the S can 
answer. 
Question is 
narrowed 
15a; gives 
hint. 18; S 
guess, T 
says no 
until answer 
is obvious. 

1,10 I; tells S 
wrong. lOa; 
narrows 

--'Luestion. 

Teacher Student Student 
Question Answer Answer 
Probing Successful Unsuccessful 

1 1 

Teacher 
Strategies 

The broad 
question is 
changed to 
a series of 
fact 
questions 
withT 
explaining 

! Question 1. 

.j::. 
o 
VI 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student 
Question Answer Answer Strategies Question Answer 

Successful Unsuccess ForP Correct 

Numb~r: 49 
Ii!n£:. 12'30" 1,4,13 1,4,13 2,3,5, 3,6,7, 
~1i!:i5ifi!:i!li!2ni 6,7,8, 8,9a, 
1: 3->2->5 9,10, 10,11 
Date: 4/05/88 11,12 

Nl.Iwbl:l:i 50 
~3'38" 1 1 3,4,5, 3,4,5, 
~1i!55ifiS:i!li!2D; 6,7,8, 6,7,8, 
1: 1&3->2->5 9,10, 9a, lOa, 
Date: 4/05/88 11,12, 11,12, 

13,14, 13a,14, 
15 15 

Nl.Iwbl:l:; 51 
Ii!n£:. 1'30" 1 1 
qa~[ica!ioll: 

1: 3->6 
.I2ak;. 4/05/88 

Student Teacher Teacher 
Answer Strategies Question 

Unsuccess Probing 

2,S,Sa, 2; S gives 
Sb,9, partial 
12,12a answer; T 

fmishes it. 
Sa,9a; gives 
hints. 
Sb,12a; 
narrows, 
answers. 

9,10, 9a, lOa, 2 
13; 13a; 
student narrows 
won't question. 
answer 

Student Student 
Answer Answer 

Successful Unsuccessful 

2; won't 
answer. 

Teacher 
Strategies 

2; tries to 
prompt the 
student's 
memory 
and 
narrows to 
a fact 
question 
but puts it 
i.;lto the 
context of 
one of the 
class 
demonstra-
tions. 

.j:::. 
o 
0\ 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Question Answer Answer Strategies Question 

Successful Unsuccess ForP 

~umber; 52 
~ 11'19" 1,2,6 1,2,6 2,4,5, 
~lil~ifjS:illi!2Di 6,7,8, 
1: 1&3->2->5 9,10, 
l!i!ill 4/05/88 11,12, 

13,14, 
15,16, 
17,18, 
19,20, 
21,22, 
23,24, 
25 

lSuwlu:[i 53 
~6'23" 5,10 5,10 1,2,3, 
~lassif.ication; 4,6,7, 
1: 3->6 8,9,11 
~ 4/05/88 

lSuwlu:[i 54 
~1'30" 1,5,6 1, 5, 6 2,3,4 
~la:lsi(icationi 
2: 1->4 
~ 4/05/88 
lSUW!U:[i 55 
IiIw:.i. 8'00" 2,3,4 2.3,4 1 
~lil:iSifjS:illi!2Di 
1: 3->6 
Date: 4/05/88 

Student Student Teacher 
Answer Answer Strategies 
Correct Unsuccess 

2,5,6, 4,23, 4; clarifies 
7,8,9, 23a question. 
10,11, 23a; 
12,13, narrows and 
14,15, answers. 
16,17, 
18,19, 
20,21, 
22,24, 
25 

1, 2, 3, 
4,6,7, 
8,9,11 

2,3,4 

1 

Teacher Student 
Question Answer 
Probln!! Successful 

3 

7 7 

Student 
Answer 

Unsuccessful 

3; doesn't 
answer. 

Teacher 
Strategies 

3; T starts 
a series of 
questions 
calling for 
facts. 

~ o 
-.l 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Question Answer Answer Strategies Question 

Successrul Unsuccess ForP 

~l.!m!U:I; 56 
Time: 2'20" 1,2,3, 
~lilSSifi!;;ali!l!J; 4,5,6, 
1: 3->2->5 7,8,9, 
~ 4/05/88 10,11, 

12,13, 
14, IS, 
16,17, 
18,19 

~l!!!!!u~r; 57 
~6'42" 4,9 4,9 1,2,3, 
!:aa ~ iu!:a1i!U! i 5,6,7, 
1: 3->2->5 8,10, 
~ 4/21188 11 

~lJ!!!l2~ 58 
~7'56" 1,2,3, 1,2,3, 4,8, 
!:;lilf~ifi!;;ali!lD i 4,5,6, 4,5,6, 10,12, 
1: 3->2->5 7,9, 7,9, 13, IS, 
~ 4/21/88 II, 12, 11,12, 19,24, 

16,17, 16,17, 25,26, 
18,20, 18,20, 28 
21,22, 21,22, 
23,27, 23,27, 
29,30, 29,30, 
31 31 

lS:lIwlu:[; 59 
~4'40" 2,3,4, 2,3,4, 1,5,6, 
!:;lassifis:aliuDi 8,9, 8,9, 7 
1: 3->6 10,11, 10,11, 
~ 4/21188 12 12 

Student Student 
Answer Answer 
Correct Unsuccess 

la, 2, 3, 1,6 
4,5,6a, doesn't 
7,8,9, answer. 
lOb, lOa 
11,12, 
13,14, 
15,16, 
17,18, 
19 

1,2,6, 3,5,7 
8,10, 
11 

4,8a, 4,8, 
12,I3a, 10,13, 
IS, 19a, 19; 
24,25, doesn't 
26,28 answer. 

1,5,6, 
7 

Teacher 
Strategies 

Ia,6a, lOa, 
lOb; gives a 
specific 
example 
and asks a 
narrower 
question. 

3,5,7 gives 
answer. 

4; tells S is 
wrong.8a, 
13a, 19a; 
gives hint. 
10 gives 
answer. 

Teacher Student 
Question Answer 
Probing Successrul 

Student 
Answer 

Unsuccessrul 

Teacher 
Strategies 

~ o 
00 



Table 13 (continued). 

Student T~cher Teacher Student Teacher 
Quesllon Answer Answer Strategies Quesllon 

Successfui Unsuccess ForP 

~umber: 60 
~3'42" 1,2,3, 1,2,3, 4 
~11I:i:ii£i!:1I1i2Di 5,6,7, 5,6,7, 
1: 3->6 8,9,10 8,9,10 
Date: 4/21/88 
~umbe[; 61 
Iim.ti. 2'22" 1,4,5, 1. 4, 5, 2,3,6 
~lassi[jcatiQD: 7 7 
1: 3->2->5 
.Ilil.ki. 4/21188 

~J.lmll!:[i 62 
~1'57" 1,2,4, 1,2,4, 3,5 
~la~i£icatiQDi 6,7,8, 6,7,8, 
1: 3->6 9,10 9,10 
~ 4/21/88 
~J.lmbl:[i 63 
~4'22" 1,6,7, 1,6,7, 2,3,4, 
~11I:i:ii£i!:1I1i2D i 8,15, 8,15, 5,9, 
1: 3->2->5 16 16; is 10,11, 
~ 4/21/88 ignored 12,13, 

andT 14,17 
asks 17. 

Student Student 
Answer Answer 
Correct Unsuccess 

4 

2,3d,6 3,3a,3b, 
3c, 

3,5 

3,5,9, 2,17; 
10,11, no 
12,13, answer. 
14a, 4,14 
17c 17a, 

17b 

Teacher 
Strategies 

3a,3d; 
gives hint. 
3b, 3c; tells 
S she is 
wrona. 

2,4; 
answers 
14a, 17a, 
17b; gives 
hint, 17c, 
narrows 
when he has 
her look at a 
specific 
item in the 
text. 

Teacher Student 
Question Answer 
Probing Successful 

Student 
Answer 

Unsuccessful 

Teacher 
Strategies 

.J::o. o 
\0 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successrul Unsuccess ForP Correct Unsuccess Probing Successrul Unsuccessrul 
~umher: 64 
~ 1'34" 1,2 1,2 3,4,5, 3,4,5, 
~11I:i:iil.i!:1I1i!lDi 6 6 
1: 3->6 
Date: 4/21/88 
~umher; 65 
~7'O9" 2,3 2,3 1 1 
~Iassification; 

1: 3 
llimi. 4/21/88 
~lIwb!:[i 66 
~4'O6" 4,6 4,6 2 2 2; Tanswers 1,3,5 1,5, la, 
~lassification: answer narrows 
1: 1&3->2->5 hesitant, the llimi. 2/25/88 garbled, question T 

incorrect. fmishes 
la; is answering 
partially la. 3; uses 
correct 3; text to 
incom- mediatethe 
plete question. 

5; answers. 
lSIIWb!:[i 67 
IiIJRi. 7'18" 3,4,5 4,5 3; mis- 1,2 1; answer 1; T 
~11I:i:iil.i!:1I1i!lDi inter- hesitant & clarifies & 
1: 1->2->5 prets garbled. explains. 2; Date: 2/25/88 quest. 2; refuses answers. 

& con- to answer. 
tinues. 

+:>. ...... 
o 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student 
Question Answer Answer Strategies Question Answer 

Successful Unsuccess ForP Correct 

lSumber: 68 
Time: 1'42" 1,2 1.2 
~lil~~i(i!.:il1i!!Di 
1: 1->2->5 
Date: 2/25/88 

lSumb!:[: 69 
Iim.I!i. 3'54" 1,2,3 1,2,3 4a 4a 
~lil:i:ij[j!:illi!!Di 
1: 1->2->5 
~ 2/25/88 

lSlImb!:[i 70 
~1'25" 1 1 
!:;Ia~ification: 
1: 3->6 
.Ila1!:.i. 2/25188 
rsl!mb!:[i 71 
Iim.I!i. 0'57" 1 1 
Classification: 
1: 3->6 
.Ila1!:.i. 2/25/88 

Student Teacher Teacher Student 
Answer Strategies Question Answer 
Unsuccess Probing Successful 

1, 

4a:T 4 
ex-
plains 

Student 
Answer 
Unsuccessful 

1, 
hesitates, 
Ia 
hesitates, 
partially 
answers 
the 
Question. 

4~ answer 
partially 
success-
fui. 

Teacher 
Strategies 

la, 
narrows 
question. 
Iaanswers 
question. 

4a: 
rephrases. 
Question 
narrowed. 

~ ..... ..... 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probinll Successful Unsuccessful 

~umber. 72 
Time. 9'45" 3,4,5, 3,4,5 2,6,7, 7,8a,9 2,2a,6 2; tells S 1.8 1 8 8a; gives a 
~1i!:i:iifi!.:i!1i!!Di 10,11, 10,11 8a,9 answer is hint and 
2: 1->2->5 12 12 wrong.2a, changes 
Date: 2/25/88 6; explains. question to 

fact. 
ISllmll~[i 73 
Time. 4'38" 2,3,5 2,3,5 1.4,6 1,4,6 
!'";la~liificatioD; 
1: 3->6 
nm.. 2/25188 
lSlIWb!:[i 74 
~9'13" 3,6,7 3,6,7 1,2,4, 1,2,4, 
Cla~ificati!!D: 5,8 5,8 
1: 3->6 
nm.. 2/25/88 
NlIWlu:I:i 75 
~ 13'45" 6,9,11 6,9,11 1,2,3, 1,2,4, 3,3a,5, 3a; insists 
~1i!:i:iili!.:i!1i!!D i 12,13 12,13 4,5,7, 7,8,9 10; their must 
1: 3->2->5 8,9,10 doesn't be arl 
Date: 2/25188 answer. answer. 5, 

10; Tlooks 
up the 
answer. 

~ ...... 
tv 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successrul Unsuccess ForP Correct Unsuccess Probing Successrul Unsuccessrul 

rsumbe[, 76 
~6120" 1,3.4, 1,3,4, 2,17, 2,17, 
~la:i:iifis;alUmi 5,6,7, 5,6,7. 18,20 18,20 
1: 3->6 8,9. 8,9, 
lliRi. 2/25/88 10,11, 10,11, 

13,14, 13,14, 
15,16, 15.16. 
19 19 

rsumbe[, 77 
~3150" 

~la:i:iifi!;;a1iQDi 
1: 3 
~ 2/25/88 
rs!!m~e[, 78 
~ 41'29" 2.3,5, 2,3,5, 4.6, 4a,6, 4.15, 4a, tone of 1 1; S 1; T helps 
~laSij[j!;aliQll, 7,8, 7,8,9. 10,12, 10,12, 18,24 voice attempts a and starts 
1: 3&1->2->5 9,11, 11,16 13,14, 13,14, indicates pro- to organize 
~ 2/25/88 16 15,17, 17, 18a, answer is cedural the 

18,19, 19,20, wrong. S answer problem. 
20,21, 21,22, narrows but gets 
22,23, 23,24a question. lost. 

i 
24,25 15, 18a, 

i 24a; gives 
I 

hint. 

~ ....... 
UJ 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Quesllon Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probinll Successful Unsuccessful 
JS:umber; 79 
Time: 4'05" 1. 2, 5, 1,2,5, 2,3,4, 2,3,4, 8,11, 8a,11, 8 8a; Tasked 
!:;lil:i5ifi!;ali!1Di 6,8,9, 6,9, 7,8, 7,8, 13,14, 13,14, another 
2: 1->2->1->4 10,11, 10, 12 13,14 13,14 15 15 probing Date: 6/06/88 12 question to 

encourage 
S to 
continue to 
reflect on 

rs:uwll!:[i 80 
meaning. 

~3'34" 1 1 2,5,6, 2,5,6, 3,4,7 3,4,7a 7 7a;probes 
!:;lil:i:iifis:ali!1Di 8,9,10 8,9,10 again. 
2: 1->2->1->4 
Date: 6/06/88 
JS:umbe[: 81 
~3'34" 1,2 1.2 
!:;la~ifi!;ali!1Di 

3,4,5 3,4,5 6, 7 6, 7 

2: 1->4 
Date: 6/06/88 
Number: 82 
~2'08" 1,2,3, 1,2,3. 4 4a; repeats 
!:;la:i5ifi!;ali!1D i 4,5 4a,5 the question 
1: 3->2->5 abandons 
Date: 6/06/88 

question 
asks student 
to draw. 

+:-...... 
+:-



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Question Answer Answer Strategies Question 

Successful Unsuccess ForP 

Number: 83 
~9'57" 4,6,7, 4,6,7, 1,2,3, 
~lil:i:iifiS:il1i!lDi 8,18 8, 18 5,9, 
2: 1->2->1->4 10,13, 
Date: 6/06/88 14,15, 

19,20 
Nuwl:!!:[i 84 
~6'15" 1, 2, 3, 
~lassifi£atiQn: 4,5,6, 
2: 1->4 9 
~ 6/06/88 

Nuwb!:[i 85 
:IiI:D.!:i 1'40" 1,2 1,2 
!:;Ia~j[j£atio[l; 
2: 1->4 
~ 6/06/88 
Nuwb!:[i 86 
:IiI:D.!:i 0'40" 
~lil:i!iiDS:il1i!lDi 
1: 3 
Date: 6/06/88 
Number: 87 
:IiI:D.!:i 3'47" 1,2,3 2a 
~lil:i!lj(jS:il1i!lDi 
2: 1->4 
Date: 6/06/88 
Number: 88 
Time: 5'55" 2 2 4,6,7, 
!:;lils:iiD!:ali2u,i 8,10, 
2: 1->2->1->4 11,13, 
Date: 6/06/88 14 

Student Student Teacher Teacher 
Answer Answer Strategies Question 
Correct Un success Probinj! 

1,2,3, 11,12, 
5,9, 16,17, 
10,13, 21,22 
14,15 
19,20 

1,2,3, 7,8 
4,5,6, 
9 

3,4 

2a la,3a,4 

4,6,7, 13 13;T 1,3,5, 
8,10, answers 9, 12 
11,14 

Student 
Answer 

Successful 

II, 12a, 
16,17, 
21, 22 

7,8 

3,4 

Ia,3a, 
4 

1,3,5a, 
9, 12 

Student 
Answer 

Unsuccessful 

12; 
incom-
plete 

5 

Teacher 
Strategies 

12a; asks 
again. 

5a; asks 
the 
question 
again. 

~ 
......... 
Ul 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probing Successful Unsuccessful 

~umbe[: 89 
~6'30" 4,7 4,7 1,2,5 1,2,5 3,6 3,6 
~1i):i:iifiS;i)li!lDi 
2: 1->4 
Date: 6/06/88 
~Um~e[i 90 
Time: 1'00" 1 1 
~Iassj[jcation; 

2: 1->4 
~ 6/06/88 
lSuwlu:[i 91 
~3'00" 1,2,3 1,2.3 4 4 
Ciassilicati!m. 
1: 3 
~ 6/06/88 
lSuwl!!:[i 92 
~5'12" 3.4,5, 3,4,5, 1,2,6,8 1,2,6, 
qa~ifi!.:atiQD: 7,9, 7,9, 8 
2: 1->4 10,11 10,11 
~ 6/08/88 

lSuml!!:[i 93 
~7'36" 4 4 1,2,3, 1,2,3, 6,7,9, 6a, 7a, 6, 7 6; Twaits. 
~la:i:iifis;ali!lD i 5,8, 58,10, 11,13, 9,11, 7a;T 
2: 1->2->1->4 10, 12, 12,14 15 13,15 rephrases 
Date. 6/08/88 14 but does 

not narrow. 

.j:::.. 

....... 
0\ 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probing Successful Unsuccessful 

~u!l!be[; 94 
~3'38" 2 2 1,3,4,5 3,4,5 1 1; T tells 
!::11!:i:iifi!:l!li2Di butS 
2: 1->2->5 comments 
Date: 6/08/88 metacogni-

tively after. 
ISlImllt[i 95 
~5'09" 2,3,11 11 3; does 2a,4,5, 2a,4,5, 1,8,10, 1,8, 
Classification: not 6,7,9 6,7,9 12 10, 12 
2: 1->4 answer. 
llmi 6/08/88 
lS!.Iwhs:ti 96 
Iim.s:i 5'50" 2,3,4 2 1,4b, 1,4b, 3a,4a,9 3a,9, 4a 4a; T 
~la~mcati!!D; 5,6,7, 5,6,7, 10 10 creates a 
2: 1->2->5 8 8 concrete 
llmi 6/08/88 situation 

and asks a 
procedural 
question 
that is 4b. 

~ ..... 
-.l 



Table 13 (continued). 

Student Teacher Teacher Student Teacher S!udent Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probing Successful Unsuccessful 
~umbe[: 97 
Time: 17'02" 4,5,6, 4,5,6 1,2,7, 1,2,7, 20,20a, 20a,20b; 3,12, 3,I2a, 12,33, 12a; 
~lil:i:ij(jS:illi!m ; 32 32 8,9, 8,9, 20b, devises a 19,20c, 19,20c, 33a, repeats 
2: 1->2->5 10,11, 10,11, 21,30 concrete 31, 31,35; 33b,.33c question. 
~ 6/08/88 12,13, 12,13, situation. 33,,35 reflects 33a,33b, 

14,15, 14,15, 30a; tells about 33c; 
16,17, 16,17, student the refonn-
18,20, 18,21, answer is mean- ulates 
21,22, 22,23, wrong. ing of question 
23,24, 24,25, num- and finally 
25,26, 26,27, bers. explains. 
27,28, 28,29, 
29,30, 30a,34 
34 

~um!.!e[; 98 
I.i!n£..;. 9'40" 1,2 1.2 
~11!:i:ij(jS:illi!!ll; 
2: 1->4 
Date: 6/08/88 
]Sumber: 99 
Time: 5'22" 1,2,3, 1,3,6 4,7,8 4, Sa, 7, 2a,5,9 2a 5,9 Sa; T 
Classification: 6 8 narrows 
2: 1->2->5 question. 9 
~ 6/08/88 

Texplains. 
Nuwb!:[i 100 
I.im!:.i. 2'24" 1,2,3 1 2a,3a.4, 2b,3a, 2a 2b; 
~11!:i:ij(jS:i!li!!1l : 5 4,5 rephrases 
2: 1->2->1->4 question. Date: 6/10/88 

~ 
~ 

00 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher 
Question Answer Answer Strategies Question Answer Answer Strategies Question Answer Answer Strategies 

Successful Unsuccess ForP Correct Unsuccess Probing Successful Unsuccessful 
rsumher: 101 
I.i.m..t;. 2'15" 1,3 
~lil:l:lifi!:illi2Di 

1,3 2,4 2,4 

2: 1->4 
Date: 6/10/88 
rsumher: 102 
I.i.m..t;. 6'14" 6,13 6,13 2,3,4, 2a,3,4, 2,8,8a 2a, 8, 8a; 1,9,10, 1,9b, 9; no 9a;.re-
qassificatiQU: 5,7,8, 5,7, tells S the 11 lOa, 11 answer. phrases. 
2: 1->2->1->5 12 8b, 12 answer is 10, an- 10; 
~ 6/10/88 wrong. swered suggests is 

only is an 
partially. important 

idea but 
don't 

rsum!2er: 103 
wQ!!Y. 

IiIlRi. 15'19" 2,7, 2,7, 1,3,4, 1,3,4, 17, 17a, 17a; 28,29, 28,29, 
~lil~ifi!:illi2Di 14,18, 14,18, 5,6,8, 5,6,8, 17b rephrases 30,31, 30,31, 
2: 1->4 19,21 19,21 9,10, 9,10, question. 33 33 lli!ill 6/10/88 11,12, 11,12, 17b; 

13,15, 13,15, narrows 
16,17, 16,20, 
20,22, 22,23, 
23,24, 24,25, 
25,26, 26,27, 
27.32 32 , 

IS:umlll:[i 104 
Time: 6'47" 8 8 2,3,4, 2,3,4, 1,5,7 1,5,7 
qa~ificationi 6,9,10 6,9,10 
2: 1->4 
l!mi 6/10/88 .J:>. -\0 



Table 13 (continued). 

Student Teacher Teacher Student Teacher 
Question Answer Answer Strategies Question 

Successrul Unsuccess ForP 

ISumhe[; 105 
~ 12'00" 2.9 1,4,5. 
~lilSliifi!:il1iQDi 6,7.8, 
2: 1->2->5 9a,lO, 
~ 6/10/88 11,12, 

13,14, 
15,17 

ISumbe[: 106 
~3'20" 1,2,3, 
~lil~ifis:a1iQDi 4,5,6, 
1: 3->6 7 
~ 6/10/88 
ISumb~[; 107 
~7'00" 1,2,3 1,2,3 4, 7 
qa~~ificatiQD: 
2: 1->4 
~ 6/13188 
1S:1IwbC[i 108 
Time; 4'02" 1,2,4, 
~la~c;ificatioD: 5,7 
2: 1->4 
~ 6/13/88 

1S:1IwbC[i 109 
I.imG.i. 10'05" 1 
qa~~ficatioD: 
2: 1->4 
~ 6/13/88 

Student Student Teacher Teacher 
Answer Answer Strategies Question 
Correct Unsuccess Probing 

1,3b, 2a, 3,16. 
4.5,6, 18,19 
7,8,9a, 
10,11, 
12,13, 
14,15, 
17 

1,2.3, 
4,5,6, 
7 

4, 7 5,6 

1,2,4, 3,6,8 
5,7 

1 2 

Student 
Answer 

Successrul 

2a,16, 
18, 18a, 
19 

5,6 

3,6,8 

2 

Student 
Answer 

Unsuccessrul 

3,3a; 
partial 
answer. 

Teacher 
Straregies 

3a,18a; 
rephrases 
ques.3b; 
narrows. 

.j::. 
tv o 



Table 13 (continued). 

Student Teacher Teacher Student Teacher Student Student Teacher Teacher Student Student Teacher Queslion Answer Answer Strategies Queslion Answer Answer Strategies Question Answer Answer Strategies Successful Unsuccess ForP Correct Un success Probing Successful Unsuccessful 
J:Sumber: 110 
~ 25'49" 8,11, 8,11, 4,12, 4a,12, 4 4a; tells S 1,2,3, 1,2a, 2; partial 2a; asked 
Cla~<;ificatioll; 13,25, 13,25, 14,15, 14,15, whatT 5,6,7, 3a,5,6, 3, 7a, 7b for 2: 1->2->5 36,37 36,37: 18,20, 18,20, wants. 9,10, 9,10, clarifica-~ 6/13/88 Sasks 22,24, 22,24, 16,17, 16,17, tion,3a; 

why a 26,27, 26,27, 19,21, 19,21, tell S's 
proce- 28,29, 28,29, 23,32, 23,24, answer not 
dure is 30,31, 30,31, 33,40 32,33, meaningful 
incor- 34,35, 34,35, 40 7a,7b; tells 
rect. T 38,39 38,39 S no, that's 
leaves? not what T 
un an- is after. 7c 
swered. tells & 

elaborates. 
33; left the 
question 
unexplain-

IS:lIwlu:[: 111 
ed. 

~24'25" 2,3,4, 2,3,7, 4 4; tells 1,5,6, la,5,8, 1,6,6a, la; has S 
~Ia~i[jci!tiolli 7,10, 10,12 8,9,11, 9,11, 6b,6c,6d back."Up & 2: 1->2->1->4 12 14,15 6e,14, reread a ~ 6/17/88 

15 section. 6a, 
6b,6c,6d 
6e; asks for 
clarifica-

IS:lIwb!:[: 112 
tion. 

~8'51" 1,2,3 1,3 4.5 4,5 2a,6,7 2a,6b, 6,6a; 6a,6b; Classification: 
7 partial asks for 2: 1->2->1->4 

answer. clarifica-~ 6/17/88 
tion. 

i!3 -
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