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ABSTRACT 
Collaborative learning activities are those that involve 
students in jointly constructing meaning and solving 
academic tasks (Damon & Phelps, 1989). Collaborative 
approaches to learning are particularly appropriate for 
learning disabled (LD) students who tend not to actively 
engage in learning activities (Torgesen, 1978; Wong, 1980). 
The interactive semantic mapping (ISM) strategy (Bos & 
Anders, 1989; Scanlon, Gallego, Duran, & Reyes, in press) 
was developed to guide LD students in their comprehension of 
content area texts. Activities of the ISM strategy provide 
students with opportunities to engage in collaborative 
learning. The purpose of this study was to determine how 
adding collaborative learning skills instruction to ISM 
strategy instruction would affect LD adolescents' 
comprehension of texts, collaborative skills performance, 
and participation in the ISM strategy and collaborative 
group activities. 
Subjects for the study were 32 LD adolescents with fourth 
grade or higher reading skills and IQs in the average range. 
subjects were assigned to one of two treatment conditions 
and groups (n's = 4) within conditions. In one condition, 
subjects only learned the ISM strategy; in the other, 
subjects were instructed in both the ISM strategy and 
effective collaborative learning skills. 

Comprehension, collaborative skills performance, ISM 
skills performance and group interaction patterns were 
assessed at baseline, post test, and long term application, 
as well as at domain generalization and situation 
generalization. Findings indicate that virtually no 
significant differences occurred between conditions for 
comprehension or performance of collaborative or ISM skills. 
Significant differences were found for time. Comprehension, 
collaborative learning and ISM skills increased 
significantly from baseline to posttest. Students in both 
conditions were better able to generalize their skills at 
domain generalization than at situation generalization. 
comprehension and skills use generally decreased at long 
term application. Interaction process analyses indicated 
that groups taught collaborative learning skills interacted 
in a marginally more collaborative manner than did ISM 
condition groups. 



CHAPTER ONE 

INTRODUCTION 
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Learning disabled (LD) students often have 

difficulties comprehending information from textbooks. 

These students lack the skills necessary for understanding 

texts. Their reading comprehension skills have been 

reported to plateau at approximately the 4th grade level 

(Warner, Schumaker, Alley, & Deshler, 1980). The 

interactive semantic mapping (ISM) strategy (Bos & Anders, 

1990; Scanlon, Duran, Reyes, & Gallego, in press) was 

developed to improve students' comprehension of vocabulary 

and concepts presented in textbooks. In applying the ISM 

strategy, students study with their peers and teacher. 

Together, they use texts and other instructional materials 

to identify content area concepts and make them meaningful. 

The central activity of the strategy is group construction 

of a semantic map. A semantic map is a graphic organizer 

that represents relationships among conceptual ideas (see 

Sample Map, Figure 1). constructing the map and discussing 

the relationships depicted on it is intended to aid 

students' comprehension and recall of concepts. 
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Interactive semantic Mapping 

Various semantic mapping activities have been found 

to enhance the reading comprehension of both average ability 

readers and "poor comprehenders" (Flood & Lapp, 1988; Idol, 

1987; Johnson, Pittelman, & Heimlich, 1986). These mapping 

activities have included lessons focused on reading and/or 

writing. 

In developing the ISM strategy, Bos and Anders based 

their procedures on related theories of reading and 

learning. The two main reading theories they cite, schema 

theory (Rumelhart, 1980) and the psycholinguistic model of 

reading (Goodman, 1984), describe reading comprehension as a 

process of the reader predicting and justifying meaning 

based on her/his prior knowledge. The ISM procedures 

involve students in making predictions related to their 

knowledge and text content and seeking justification for 

those predictions. The primary learning theory associated 

with ISM is the Vygotskian (Vygotsky, 1978) notion of social 

dialogues as the basis of learning. According to socio

dialogic theories, individuals construct meaning by engaging 

in dialogues with more knowledgeable others. The ISM 

strategy has students participate in collaborative dialogues 

to construct meaning related to content area texts. This 

semantic mapping strategy is referred to as "interactive" to 

emphasize the notion of readers interacting with each other 
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to share prior knowledge and with text content to construct 

meaning. 

Bos and Anders have conducted several studies 

investigating the effectiveness of the ISM strategy for 

enhancing LD students' content area comprehension (e.g. Bos, 

Allen, & Scanlon, 1989; Bos & Anders, 1989; Bos & Anders, 

1987). In the first phase of their studies, the semantic 

mapping activities were led by researchers who guided 

students' participation. The semantic mapping strategy was 

compared to other interactive strategies (semantic feature 

analysis and semantic syntactic feature analysis) and a 

definitional instruction method. Students' performance on 

multiple choice comprehension tests was used to make 

comparisons among conditions. Findings indicated that 

elementary bilingual LD students and junior high school LD 

students who participated in semantic mapping activities 

achieved higher scores on the comprehension measures than 

did their peers who participated in definitional instruction 

activities (Bos & Anders, in press). Performance among 

students participating in the various interactive conditions 

were not significantly different. Similar results were 

found in the next phase of studies, in which resource 

classroom teachers led students in the activities (Bos & 

Anders, 1989). In these studies, junior high school LD 

students in the semantic mapping condition achieved 
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significantly higher than other interactive condition peers 

at posttest, however this difference was not maintained at 

long tenn follow up. Students in these two study phases 

also demonstrated better written recall of concepts and the 

relationships among them at the one month follow up (Bos & 

Anders, 1989). 

In the third phase of Bos and Anders' studies, 

students participated in the ISM strategy as it was used in 

the current study. The strategy was first introduced by the 

researcher, who modelled it and guided the students in their 

practice of several chapters. Then, responsibility for 

participation was turned over to the students. Comparisons 

were made between the LD students in the interactive 

conditions (i.e. ISM and semantic feature analysis) prior to 

and following instruction. Their performance was also 

compared to that of average achieving peers receiving no 

intervention. Results indicated that the LD students in the 

various interactive conditions gained a significant amount 

of knowledge from pretest to posttest, and also retained 

significantly more knowledge than at pretest on a one month 

follow up test. Further, comparisons of subjects' 

achievement to that of average achieving peers were only 

significantly different at pretest. 

The data from the elementary bilingual and junior 

high school LD students provide evidence of the 
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effectiveness of the ISM strategy for promoting 

comprehension. Results from Bos and Anders' studies 

conducted with high school students (1986 - 1989) indicate 

that the ISM strategy, while generally improving 

achievement, was not as effective. Observations during the 

high school studies indicated that the LD adolescents who 

participated generally exhibited poor collaborative skills. 

For example, the students rarely asked their peers questions 

and sometimes alienated one another, instead of encouraging 

on task interactions. Collaborating with one another to tap 

their own prior knowledge and to share ideas is integral to 

participation in the ISM strategy. Because the ISM 

strategy's effectiveness depends on students' ability to 

collaborate, poor collaborative skills may have impeded the 

strategy's ultimate effectiveness for the high school 

students. 

Collaborative Learning 

The socio-dialogic theories on which the ISM strategy 

is based (e.g. Vygotsky, 1978), maintain that knowledge 

sharing dialogues are the basis for learning. Socio

dialogic theories of learning are consistent with 

collaborative approaches to learning. In collaborative 

learning, individuals share their knowledge to collectively 

solve a task (Damon and Phelps, 1989). The product of 
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collaborative activities represents the joint construction 

of knowledge by all who participate. In such activities, 

individuals learn by calling up and applying their prior 

knowledge and assimilating others' knowledge with their own. 

Research has compared the effectiveness of 

collaborative, competitive, and individualized learning 

activities for promoting LD students' academic achievement 

(Johnson, Johnson, Scott, & Ramolae, 1885; Slavin, Madden, & 

Leavey, 1984). Findings from these studies have generally 

favored collaborative approaches. Based on their research, 

Johnson, Johnson, & Holubec (1988) suggested that for 

collaboration to benefit achievement, participants must 

engage in effective collaborative skills. Examples of 

effective collaborative skills include asking questions, 

contributing ideas, and encouraging others to participate. 

Observational research by Bryan and her colleagues 

(Bryan, Donahue, & Pearl, 1976; Bryan, Wheeler, Felcan, & 

Henek, 1981) has demonstrated that LD students who are 

untrained in effective collaborative skills generally do not 

employ them during academic activities. For example, LD 

students were observed to ridicule each others' 

contributions, attempt to solve tasks alone, and to heavily 

engage in off task conversations and behaviors. These poor 

collaborative skills are consistent with those observed in 

the LD adolescents who participated in Bos and Anders' ISM 



studies. Thus, one question that arises from the 

observations of the LD high school students in Bos and 

Anders' studies is how instruction in collaborative skills 

would effect performance of the ISM strategy and LD 

adolescents' content area comprehension. 

Purpose of the Study 
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The purpose of this study was to investigate the 

effectiveness of combining collaborative skills instruction 

with instruction in the ISM strategy. Adding collaborative 

skills instruction to ISM was investigated to determine its 

effect on LD adolescents' comprehension of content area 

concepts and collaboration during instructional lessons. 

Specifically, this study examined high school LD students' 

(a) comprehension of content area concepts, (b) use of 

collaborative learning skills, (c) use of ISM skills, and 

(d) patterns of group interaction during collaborative 

learning and/or ISM sessions. Comparisons were made across 

baseline, intervention (posttest), domain generalization, 

situation generalization, and long term application phases. 

Study overview 

Thirty-two LD adolescents participated in the study. 

Students were evenly divided between two conditions. In one 

condition, students learned the ISM strategy, in the other 

they learned both the ISM strategy and how to engage in 
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collaborative skills. within conditions, students worked in 

groups of four. As a baseline measure, groups spent one 

week studying however they chose. Groups then spent five 

weeks learning and practicing their assigned strategy. In 

the seventh week, groups generalized their strategy to a new 

subject area. For the eighth week students were assigned to 

novel groups within their condition, in order to measure 

generalization to a new situation. The study concluded on 

the ninth week with students again in their original groups 

studying a new chapter from the same content text they used 

to learn their assigned strategy. six randomly selected 

students from each condition also participated in pre and 

post interviews regarding their metacognition and opinions 

about reading comprehension and collaborative learning. 

Research Questions 

The data obtained from this study will be analyzed to 

respond to the following specific research questions: 

1. Are there significantl differences among subjects 

in the two conditions in their comprehension of 

content area concepts across baseline, posttest, 

and long term application as measured by the 

Whereever the term "significant" appears in this text it will 
be in reference to statistical significance. 



comprehension quizzes? If so, how do these 

differences vary across time? 

2. Are there significant differences among subjects 

in the two conditions in their proficiency at 

collaborative learning skills across baseline, 

posttest, and long term application? If so, how 

do these differences vary across time? 
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3. Are there significant differences among subjects 

in the two conditions in their ISM skills 

proficiency across baseline, posttest, and long 

term application? If so, how do these differences 

vary across time? 

4. Do subjects' group interaction patterns change 

across baseline, posttest, and long term 

application phases? If so, how do they change? 

5. Are there significant differences among subjects 

in the two conditions in their comprehension of 

content area concepts between baseline and domain 

generalization; and between baseline and situation 

generalization, as measured by the comprehension 

quizzes? If so, how do they differ? 

6. Are there significant differences among subjects 

in the two conditions in their proficiency at 

collaborative learning skills between baseline and 

domain generalization; and between baseline and 



situation generalization? If so, how do they 

differ? 
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7. Are there significant differences among subjects 

in their ISM skills proficiency between baseline 

and domain generalization; and between baseline 

and situation generalization? If so, how do they 

differ? 

8. Do subjects' group interaction patterns change 

between baseline and domain generalization; and 

between baseline and situation generalization? If 

so, how do they change? 

significance of the Study 

This study should serve to identify how adding 

collaborative skills instruction to the ISM strategy will 

effect LD adolescents' content area comprehension. The 

findings of this study should also address some recently 

voiced concerns about the efficacy of collaborative learning 

approaches for enhancing LD students' academic achievement 

(Tateyama-sniezek, 1990). Those concerns include 

identifying the effectiveness of collaborative learning 

activities for promoting academic achievement and specifying 

which collaborative skills LD students perform. 



Assumptions 

The participating school district's criteria for 

learning disabilities identification (see Appendix A) were 

accepted as valid. Identification was assumed to be 

implemented according to those guidelines in the district. 

Subjects' IQ and reading grade level (see Table 2) are 

assumed to be representative of the LD population at their 

age and grade levels. 
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Through assignment procedures, composition of the two 

conditions were approximately equivalent in six demographic 

categories (i.e., school, grade level, gender, ethnicity, 

parents' education, and portion of school day enrolled in 

special education). For a detailed discussion of condition 

and small group composition see Subjects (p. 47). According 

to weekly questionnaires completed by teachers participating 

in the study, subjects were not receiving instruction in, 

nor rehearsing ISM or collaborative learning skills outside 

of the study. Based on the opinions of teachers 

participating in the pilot study and the current study, the 

instructional procedures, reading materials, and quizzes 

used for interventions were judged to be representative of 

those typically used with this population. 
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CHAPTER TWO 

REVIEW OF THE LITERATURE 

Both theoretical and empirical support exist for the 

collaborative learning activities and the interactive 

semantic mapping (ISM) strategy used in this study. The 

literature relevant to each is reviewed in this chapter. 

Discussion throughout the chapter will relate the literature 

to learning disabled (LD) adolescents. 

This chapter begins by identifying a distinction 

between cooperative and collaborative learning approaches. 

The chapter is then divided into two main sections. The 

first section is a review of the collaborative learning 

literature. This section begins with theoretical and 

empirical support for collaborative learning approaches. 

Following this, specific ways that collaboration benefits 

learning are described. Questions regarding the 

effectiveness of collaborative learning approaches are then 

addressed. This first section concludes with discussion of 

the identification of appropriate collaborative skills. The 

second section of this chapter is a review of the literature 

related to the ISM strategy. This section begins with a 

discussion of the reading needs of LD students. Theoretical 

and empirical support for using the ISM strategy to promote 
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content area comprehension are then provided. Included in 

the theoretical discussion is introduction of an interactive 

theory of reading. The chapter concludes with a rationale 

for adding collaborative skills instruction to the ISM 

strategy. 

Cooperative and Collaborative Learning 

Cooperative learning methods of instruction are those 

that involve students in working together to complete 

academic tasks. Several definitions of cooperative learning 

are prominent in education literature. Slavin (1982) has 

defined cooperative learning as "instructional methods in 

which students of all levels of performance work together in 

small groups toward a common goal" (p. 6). Deutsch (1973) 

did not include a common goal in his definition. He defined 

cooperation as situations in which one increases her/his 

chances of goal attainment while also increasing other group 

members' chances of attaining their goals. In adopting 

Deutsch's definition, Johnson and Johnson (1987) modified it 

to include a group goal which is a combination of 

individual's goals. Johnson and Johnson (1980) also 

stressed that to be a true cooperative learning situation, 

achievement gains for an individual can only be made if 

other group members also achieve their goals. While 

variations in cooperative learning definitions exist, all 



have in common the characteristics of individuals working 

together with related goals. 
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Collaborative learning approaches differ from 

cooperative in how group tasks are structured. Damon and 

Phelps (1989) noted that many cooperative learning tasks 

divide responsibility and/or require participants of mixed 

ability levels to instruct one another [e.g. Jigsaw 

(Aronson, Stephan, Lides, Blaney, & Snapp, 1978), Jigsaw II 

(Slavin, 1978), Team Assisted Individualization (Slavin, 

1984), and scripted Cooperative Learning (O'Donnell, 

Danserau, Hall, & Rocklin, 1987)]. In collaborative 

learning, Damon and Phelps (1989) suggest, participants are 

not specialists responsible for a specific component of a 

task but are "relative novices" (p. 13) who likely could not 

perform the task alone. Students who work together to 

complete collaborative tasks therefore, do not just work 

together in a peripheral manner, rather, they share 

knowledge and develop ideas jointly for all aspects of a 

lesson. In collaborative learning, students work together 

toward a common goal. 

During collaborative learning, teachers and peers are 

available to model and cue appropriate strategy skills 

because they are engaging in them at the same time. 

Therefore, collaborative learning promotes active 

involvement and provides students with information 
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resources. Collaborators may also cue strategy activation 

when individuals fail to engage in a strategy on their own. 

Given LD adolescents' inefficient activation of appropriate 

learning strategies (Torgesen, 1977; Wong, 1980), a 

collaborative learning approach seems more suited to their 

learning needs than a cooperative one. 

Because the conceptualization of learning in a 

collaborative manner as opposed to cooperative is fairly 

recent (Damon & Phelps, 1989), much of the research 

identifying benefits of collaborative learning has been 

conducted in the domain of cooperative learning. To avoid 

confusion between the terms cooperative and collaborative, 

only "collaborative" will be used throughout this study, 

with the exception of direct quotations and references to 

proper titles, or when a distinction is being made between 

the two approaches. 

Theoretical and Empirical Support 

for Collaborative Approaches to Learning 

Collaborative approaches to learning have theoretical 

support (Mead, 1934; Vygotsky, 1978) and empirical support 

(Johnson, Maruyama, Johnson, Nelson, & Skon, 1981; Slavin, 

1983). 
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Theoretical support 

Collaborative learning reflects currently accepted 

theories of cognition and learning. Vygotsky (1978) has 

suggested that learning is mediated by communication. 

According to Vygotsky, learning takes place on two social 

planes, "first, between people (interpsycholoqical), and 

then inside the child (intrapsycholoqical)" (p.S7). 

Information that becomes part of an individual's knowledge 

is first presented to her/him by another. Vygotsky termed 

sources of information "experts." "Novice" collaborators 

are guided in their u~derstanding of new information by more 

knowledgeable experts. As the information becomes 

increasingly meaningful and familiar to the novice, it 

becomes part of the novices' knowledge, rendering her/him an 

expert. In the Vygotskian perspective, these knowledge 

sharing dialogues are critical to learning f~om others. In 

school, knowledge sharing dialogues typically take place 

among teachers and students. 

Mead (1934) has similarly suggested that learning is 

a social process. In his theory of symbolic interactionism, 

interactions in which learning occurs involve a public and 

private self. Mead refers to these two phases of the self 

as the "me" and the "I." During the "me" phase, the 

individual interprets information received from others. 

This interpretation represents how the individual perceives 
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the communicator's message. In the "I" phase, the 

individual reflects on the ideas developed during "me." The 

individual's new knowledge that results from the symbolic 

interaction process is unique based on her/his personal 

reflections during "I." The full realization of the "I" 

phase is the individual's ability to express her/his 

knowledge to others. Thus, as in the novice-expert 

conceptualization, the individual increases her/his 

knowledge, or learns, based on interactions with others. 

The cognitive theories of learning presented by 

Vygotsky and Mead have been referred to as "socio-dialogical 

theories of cognitive development" (Bearison, Magzamens, & 

Filarado, 1986, p. 51). critical to both theories are the 

dialogues that facilitate knowledge sharing. Moll and Diaz 

(1987) have suggested that such dialogues begin as 

monologues in which the expert models language appropriate 

to the concepts being shared. This dialogue continues until 

the novice and expert can share in the communication on an 

approximately equal basis. As the novice engages in 

internal communication to reflect upon the new ideas 

(Vygotsky's intrapsychological plane and Mead's "I" phase), 

she/he has an opportunity to interpret the new ideas and 

make them personally meaningful. According to these 

theories, without the social dialogue and the personal 

dialogue (cognitive) that ensues, learning from others would 



not occur. Therefore, from a socio-dialogic perspective, 

collaborative learning activities promote learning ~hrough 

knowledge sharing discussions. 

Empirical Support 
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Research findings on the benefits of collaborative 

learning support socio-dialogical theories of learning. 

Students who engage in collaborative learning have been 

found to achieve higher on outcome measures than their peers 

who engage in individual or competitive tasks. Slavin 

(1983) reviewed 46 collaborative learning studies. His 

review consisted of "all available published and unpublished 

studies of cooperative learning methods" (p. 434) that (a) 

used comparison groups, (b) lasted longer than two weeks in 

elementary or secondary regular education classrooms, and 

(c) measured individuals' achievement using the same 

assessment procedures across conditions. Slavin concluded 

that properly structured collaborative learning activities 

resulted in higher achievement outcomes than either 

competitive or individually structured tasks. The fact that 

this review of the literature focused on classroom studies 

makes it particularly relevant for assessing the relation of 

collaborative learning to academic achievement. 

Of the studies Slavin (1983) reviewed, 63% reported 

significant positive effects for collaborative learning. No 
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differences in achievement were found between collaborative 

and competitive or individualized activities in 33% of the 

studies. Slavin hypothesized that reward structures played 

an important role in activities' effects on achievement. He 

compared rewards allotted during all reviewed studies. Of 

those that included group rewards for individual learning, 

89% resulted in achievement gains. Slavin therefore 

concluded that collaborative learning activities that 

include group rewards based on individual achievement are 

typically more effective than competitive or individualized 

activities. 

Johnson et al. (1981) reviewed 122 studies involving 

collaborative learning. They also concluded that, across 

grade levels and content areas, collaborative approaches 

resulted in higher achievement than either competitive or 

individualized tasks. Their review included "every 

study ••• available" to them (p. 49) that was conducted in 

North America, including achievement or performance data, 

and that compared goal structures. The goal structures 

compared were collaborative, collaborative with intergroup 

competition, interpersonal competitive, and individualistic 

effort. 

Johnson et al. (1981) used three methods to analyze 

their data: voting, effect size, and z scores. For the 

voting method, the authors collectively judged whether 



33 

findings were significantly'positive or negative, or 

nonsignificant. For the other two analyses, standardized 

mean differences and z scores were compared across studies, 

respectively. Findings from all three analysis methods 

indicated that collaborative activities promoted higher 

achievement gains than either competitive or individualized 

activities. 

A mUltivariate analysis was then conducted to 

determine if specific variables might have accounted for 

outcome differences (Johnson et al., 1981). Variables that 

were found to have contributed to collaborative learning's 

effectiveness included grade level/age (elementary to 

adult), group size (2 or more), sample size, and study 

duration. This analysis indicated that the nature of 

collaborative activities influences their effectiveness. 

Type of task (e.g. categorizing, problem solving, 

predicting) also contributed to collaborative learning's 

effectiveness, with the exception of rote decoding and 

correcting tasks. The authors hypothesized that rote and 

correcting tasks do not require the knowledge sharing that 

goes on during collaborative learning. Therefore, in 

addition to the structure of collaborative activities 

influencing their effectiveness (Slavin, 1983), certain 

types of tasks are more appropriate for collaboration than 

others. 
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Empirical support with LD samples. In studies based 

solely on LD samples, collaborative learning activities have 

also led to higher achievement gains. For example, Johnson, 

Johnson, Scott, and Ramolae (1985) compared the achievement 

of fifth and sixth grade LD students who studied either 

collaboratively or individually. All students worked on the 

same science tasks over 21 days. The LD students in the 

collaborative condition achieved significantly higher scores 

on a multiple choice posttest measure. Slavin, Madden, and 

Leavey (1984) also compared collaborative and individualized 

learning. The third, fourth, and fifth grade LD students 

who participated in their study followed identical math 

lessons over 24 weeks. At the conclusion of the study, 

students in the collaborative condition achieved 

significantly higher on the computation subtest of the 

comprehensive Test of Basic Skills. 

Specific Ways Collaborative 

Learning Benefits Learning 

Collaborative learning's effectiveness is further 

supported by research examining specific effects of 

collaboration. Research findings indicate that when group 

members work well together, the resources each bring to the 

activities are pooled to enhance the quality of decision 

making. Barnlund (1959) found the quality of group 
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decisions to be higher than the average and best quality 

answers of individuals. As a baseline measure, Barnlund's 

undergraduate psychology students completed the Recognition 

of Valid Conclusions Test, individually. This test assessed 

respondents' ability to deduct logical solutions. Five 

months later, the subjects were assigned to groups and 

instructed to complete the test collaboratively. As a 

control, a subsample of the subjects again took the test 

individually. In all cases, groups achieved higher scores 

than did individuals. Groups assigned to arrive at a group 

decision achieved higher scores than groups assigned to 

simply reach a majority vote. In analyzing the group's 

processes, Barnlund concluded that group decision condition 

members engaged in more self reflection than did other 

subjects. This finding is evidence of the critical thinking 

that socio-dialogical theories suggest result from 

collaborative dialogues. 

Falk and Johnson (1977) compared collaborative 

activities in which members were instructed to either 

entertain alternative perspectives or to concentrate on 

promoting their own. Their findings demonstrated that by 

considering alternative perspectives, groups arrived at 

decisions that no individual members considered before group 

deliberation. This conclusion also suggests that engaging 

in collaborative dialogues to share ideas promotes 



critically attending to information. According to Johnson 

(1980), group members are more prone to rethink decisions 

when other members disagree with them. 
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In addition to helping individuals expand their 

knowledge, collaboration can also aid recall of existing 

knowledge. Villasenor (1977) found that collectively, 

jurors in a mass murder trial recalled more evidence and 

testimony than they did individually. The jurors' dialogue 

served to activate individual's prior knowledge and to 

promote an exchange of ideas that helped clarify that \ 

knowledge. Langer (1981) has suggested that discussing 

ideas can help to correct individual's misconceptions. 

As a result of group interaction, members are also 

more highly motivated to produce high-quality decisions 

(Johnson, 1980). In addition, students participating in 

collaborative activities have been found to have greater 

confidence in the quality of their work (Johnson, Johnson, & 

scott, 1978). 

Questionina the Effectiveness 

of Collaborative Learning 

Despite research findings indicating the 

effectiveness of collaborative learning, recently published 

reports have questioned its effectiveness for promoting 

achievement. Examples of collaborative learning activities 
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that have not been as beneficial as competitive or 

individualized tasks have been identified with both LD and 

average functioning populations (Cosden et al., 1985; 

Salomon & Globerson, 1989; Tateyama-Sniezek, 1990; Webb, 

1989). Failure of collaborative learning activities can 

generally be attributed to (a) tasks not actually being 

structured in a collaborative manner (Slavin, 1983), (b) 

tasks being inappropriate for a collaborative approach 

(Johnson et al., 1981), or (c) participants lacking adequate 

collaborative skills (Johnson, Johnson, & Holubec, 1988; 

Webb, 1989). 

Tateyama-sniezek (1990) questioned the accuracy of 

some study findings favoring collaborative learning. In two 

instances, these concerns are not with the appropriateness 

of findings. Rather, she has criticized over generalization 

of findings. She suggested that Slavin, Madden, and Leavey 

(1984) should not have reported positive findings because 

not all achievement measures they used indicated positive 

effects for collaboration. However, as was the case in 

Slavin's (1983) and Johnson et al.'s (1981) reviews of the 

literature, collaborative learning activities are not found 

to be universally effective. Tateyama-Sniezek's suggestion 

that Armstrong, Johnson, and Balow (1981) should not have 

construed group products to represent individual achievement 

has some merit. Individual measures would leave less room 



for question regarding individual achievement. However, 

group products are reasonable outcomes for group tasks. 
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Both Tateyama-Sniezek's (1990) and Webb's (1989) 

reviews do identify studies that clearly do not favor 

collaboration over competition or individualization. On the 

other hand, numerous positive studies have also been 

identified. This inconsistency further suggests that 

factors such as structuring of activities, task 

appropriateness, and participant's collaborative and task 

specific skills influence collaborative learning outcomes. 

Additional Concerns Regarding Collaboration 

Despite the fact that well planned collaborative 

learning activities have the potential to benefit learning, 

they also pose specific concerns. First, students must 

develop and employ both skills necessary for solving 

assigned tasks and for collaborating (Johnson & Johnson, 

1986). Second, many students may fail to participate in a 

group process in part or entirely, due to task and/or 

situational demands. For example, Kerr and Brunn (1983) and 

Latane, Williams, and Harkins (1979) have identified roles 

including "sucker" and "free-rider" to describe the 

behaviors members may engage as a function of group 

interactions. Suckers decrease their effort in response to 

free riders, who rely on the suckers to do an excessive 
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amount of work. Third, Janis (1982) has described the 

phenomenon.of "groupthink." This phenomenon is the result 

of the cohesiveness that can develop in a collaborative 

group. Individuals may fail to seek and critically evaluate 

alternatives, believing the group has already come to accept 

an idea. And fourth, Salomon and Globerson (1990) have 

suggested that unless cued to do otherwise, individuals tend 

to approach knowledge acquisition in a "mindless" manner 

that limits how far and effectively knowledge can be 

generalized to other learning situations. 

To counter these detrimental effects of 

collaboration, activities must be carefully structured and 

applied to appropriate tasks. As Slavin (1983) reported, 

collaborative tasks must be structured to include individual 

accountability. Collaborative tasks must also be structured 

so that all participants are actively engaged (Damon & 

Phelps, 1989; Johnson et al., 1988). 

Research has not clearly delineated what types of 

tasks are most appropriate for collaboration. Rote and 

decoding tasks are examples of when collaboration is least 

likely to be useful. Johnson et ale (1988) refer to "high 

thought" to describe the type of high level thinking tasks 

for which collaboration is more likely to be beneficial. As 

an example, high thought could result from tasks with 



multiple possible solutions, or when students consider 

various approaches to task solution. 
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Based on their investigations of collaborative 

learning, Johnson et ale (1988) have identified six "basic 

elements" of collaborative learning. They suggest that 

including these elements when structuring collaborative 

activities is necessary for effective collaborative 

learning. The six elements are: (a) face to face promotive 

interaction, (b) positive interdependence, (c) individual 

accountability, (d) group processing, (e) social skills, and 

(f) engaging in high thought. Therefore, while appropriate 

tasks for collaboration have not been definitively 

identified, requirements for appropriate tasks have been 

identified. 

Identifying Appropriate Collaborative Skills 

In addition to properly structured activities and 

appropriate tasks, effective collaboration requires 

employment of appropriate collaborative skills. Reviews of 

collaborative activities have identified skills important 

for collaboration (Bales, 1950; Johnson et al., 1988; Webb, 

1989). Based on their research, Johnson et ale (1988) noted 

that the following skills are important to collaboration: 

contributing ideas, listening actively, asking for help and 

clarification, checking for understanding, summarizing, 
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expressing support and acceptance toward ideas, criticizing 

ideas not others, and encouraging others' participation. 

Based on her review of 19 collaborative learning studies, 

Webb (1989) identified asking questions and providing 

elaborations as important skills for effective 

collaboration. In his analyses of group interactions, Bales 

(1950) found performance of the following 12 skills to occur 

during group processes: show solidarity, show tension 

release, agree, give suggestions, give opinions, give 

orientation, ask for orientation, ask for opinions, ask for 

suggestions, disagree, show tension, and show antagonism. 

To what degree participants in collaborative activities 

engage such skills can strongly influence a lesson's 

effectiveness. Johnson et al. (1988) suggest that 

performing specific skills may be differently important 

depending on the task. They recommend that collaborative 

skills appropriate to a particular task be identified by 

carefully analyzing task activities. 

Few studies have been'conducted specifically to 

investigate what skills are impo+tant for collaboration or 

when they should be applied. Typically, important 

collaborative skills are identified as part of 

investigations with other purposes. For example, Link 

(1980) surveyed secondary school teachers to identify what 

academic skills they considered to be important for school 



success; among teachers' ten responses were two skills 

relevant to collaboration, the need to ask relevant 

questions and to participate in discussions. 
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Collaborative skills have also been identified in 

studies manipulating cognitive processes or outcomes. For 

example, Palincsar and Brown (1984) taught "poor reading 

comprehenders" to summarize, question, clarify, and predict 

concepts. They found that students who engaged in these 

activities improved their comprehension. In a study of 

scripted interactions, students were taught to follow a 

"script" that had them alternate summarizing and listening 

roles while studying a reading passage (Lambiotte, 

Dansereau, O'Donnell, Young, Skaggs, & Hall, 1988). These 

students were found to recall more information from the 

passage during a transfer task. In both of these studies, 

collaborative skills that effected academic achievement were 

investigated. Studies such as these indicate the importance 

of employing collaborative skills appropriate to a specific 

task. 
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The Collaborative Skills of LD Students 

Observations of LD students indicate that many lack 

skills that are likely to be appropriate for collaborative 

learning. For example, in studies of LD students' social 

interactions during academic tasks, they were often found to 

be poor at asking questions and soliciting information 

needed to complete a task, dissenting from other group 

members' opinions, and communicating in a constructive 

manner (Bryan, Donahue, & Pearl, 1981; Bryan Wheeler, 

Felcan, & Henek, 1976). Learning disabled students who 

exhibit such deficits often are not well accepted in groups. 

consequently, they are limited in benefitting from 

collaborative activities. Learning disabled students who 

used phrasing, tone, and gestures perceived by other LD 

students as inappropriate were ignored more often than other 

participants in group activities (Bryan et al., 1981). 

For students to learn collaborative skills, they must 

be taught in a context that allows collaboration and would 

benefit from it (Johnson et aI, 1988). Activities that 

allow students to engage in "hig~ thought" (Johnson et al., 

1988) is just one aspect of such a context. Students also 

need to recognize the importance of engaging in high thought 

and collaborative activities. Johnson et al. (1988) have 

suggested that when students recognize a purpose for 

engaging in an activity, they will be more likely to put 
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effort into the learning process. Thus, students should be 

able to appreciate the importance of collaborative learning. 

They should also consider the content they are to learn as 

important. Teaching collaborative learning skills as part 

of reading lessons, as opposed to in isolation, is one way 

to meaningfully contextualize them for LD students. Given 

that many LD students have poor reading skills, a strategy 

that will aid reading comprehension while dealing with 

meaningful content should be important to them. This study 

taught collaborative learning skills to LD adolescents as 

part of content area reading lessons. Reading topics 

focused on individuals and their legal rights and 

responsibilities. 

Reading Comprehension Deficits 

of LD Adolescents 

In addition to collaborative learning skills, reading 

is a major area of skills gap for LD adolescents. Kavale 

and Nye (1986) reported that for 75% of LD students, reading 

skills are their primary educational deficit. Their reading 

comprehension skills have been found to plateau at 

approximately the 4th grade level, by the time they are in 

tenth grade (Warner, Schumaker, Alley, & Deshler, 1980). 

Learning disabled students tend to equate reading 

comprehension with decoding (Garner & Kaus, 1982). Meaning 
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based in vocabulary and relationships among concepts is 

poorly understood. Learning disabled students have also 

been found to lack sensitivity to text structures (Englert & 

Thomas, 1987) and to be poor at identifying critical parts 

of texts (Schumaker Deshler, & Ellis, 1986; Winograd, 1984). 

This indicates that LD students are also likely to be poor 

at accessing clues to meaning that texts may provide (e.g. 

predicting meaning based on headings). In addition, LD 

readers have been described as poor comprehension monitors, 

who tend to ignore gaps in their own understanding (Bos, 

Anders, Filip, & Jaffe, 1989; Wong, 1980). Komoski (1978) 

reported that textbooks are used as the primary tool of 

instruction from upper elementary grades through high 

school. Because of the pervasiveness of reading in school, 

performance of skills related to reading comprehension is 

vital to academic success. 

The Interactive Semantic Mapping Strategy 

Interactive semantic mapping is a strategy that has 

been taught to students to assist them in facilitating 

reading comprehension. 'Students are also taught to cue 

themselves and one another to use the strategy as they work 

on reading tasks. The central activity of the strategy is 

group construction of a semantic map. Also known as a web 

and network (Jones, Palincsar, Ogle, & Carr, 1987), a 



semantic map is a graphic organizer used to represent 

relationships among conceptual ideas (see Figure 1, Sample 

Map). The procedures for mapping are intended to help 

students comprehend and recall concepts by drawing 

relationships among them. The ISM strategy has both 

theoretical and empirical support. 

Theoretical Support 
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The ISM strategy is theoretically grounded in four 

theories related to reading comprehension: schema theory 

(Rumelhart, 1980), the closely related knowledge hypothesis 

(Anderson & Freebody, 1981), concept attainment theory 

(Klausmeier, 1984), and the psycholinguistic model of 

reading (Goodman, 1984). The interactive theory of reading 

(Bos & Anders, 1989) borrows from aspects of each of these 

theories. Theoretical support for the social aspect of the 

interactive theory comes from socio-dialogic theories of 

learning (Mead, 1934; Vygotsky, 1978). 

Schema theory. Schema theory describes how knowledge 

is 'structured in memory and how that structure affects 

reading comprehension. .According to schema theory, 

knowledge is organized in memory much like "scaffold" 

(Rumelhart, 1980). Each unit of knowledge is related to 

other units. Meaning is constructed based on perceived 

relationships of new ideas to other familiar ideas 
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(Anderson, 1984; Rumelhart, 1980). In this sense, knowledge 

is considered to be interrelated. New knowledge is made 

relevant by relating it to existing knowledge in the 

scaffolding. When activating prior knowledge, the existing 

knowledge scaffolding is searched to find knowledge related 

to new ideas. As ideas are added to existing schema both 

the new and existing knowledge are transformed in the 

process (Anderson, 1984). 

The schema theory conceptualization of acquiring and 

amending knowledge is closely related to the socio

dialogical theories of Mead (1934) and Vygotsky (1978). 

According to schema theory, upon receiving a new idea, 

individuals reflect on its meaning in order to add it to 

their knowledge store. The notion of adding knowledge to 

one's scaffolding by forming relationships to prior 

knowledge is similar to that posited in the social and 

private conversations of socio-dialogical theories. Based 

on schema theory, the ISM strategy involves students in 

identifying relationships among ideas as both a method to 

activate prior knowledge and to make new ideas meaningful. 

Knowledge hypothesis. The knowledge hypothesis 

(Anderson & Freebody, 1981) was derived from schema theory 

to describe the relationship between vocabulary and concept 

knowledge in reading comprehension. According to the 

knowledge hypothesis, understanding of vocabulary and 
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concepts includes identifying their relationships to other 

ideas. In this theory, vocabulary recognition is important 

to the reading comprehension process. However, mere 

recognition is not sufficient to make information in a text 

meaningful. Vocabulary and concepts are considered to only 

become part of an individual's knowledge store when they 

have relevancy to other familiar ideas. Therefore, while 

the knowledge hypothesis supports students learning 

vocabulary definitions as a means to facilitate 

comprehension, it stresses the importance of learning the 

relationships among vocabulary as well. 

concept attainment theory. The ISM strategy 

investigated in this study is also based on concept 

attainment theory (Klausmeier, 1984). Klausmeier has 

suggested that concepts are better able to be recalled and 

related to other concepts when hierarchical relationships 

among them are clear. According to this theory, information 

may be organized by identifying an overarching concept, 

clusters of closely related concepts that fit under the 

overarching concept, and labels to define the relationships 

unique to each cluster. Frayer, Fredrick, and Klausmeier 

(1969) have referred to these three conceptual levels as 

superordinate, subordinate, and coordinate levels, 

respectively. The ISM strategy involves readers in 

construction of a semantic map that depicts these three 
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concept levels. The "map" aspect of the strategy is 

emphasized by drawing lines to represent relationships among 

hierarchical levels of concepts (review Figure 1, Sample 

Map). 

Psycholinquistic model of reading. The 

psycholinguistic model of reading (Goodman, 1984) describes 

how reading compreh€nsion is achieved. According to 

Goodman's view of the reading process, reading and 

comprehension are synonymous. He describes the process as 

one of selecting, predicting, integrating, justifying, and 

confirming meaning (Goodman, 1984). The reader is 

hypothesized to use her/his prior knowledge to make 

inferences about a reading and then to strive to 

sUbstantiate those ideas. The psycholinguistic model 

suggests that meaning is the result of a transaction between 

reader and text. Both the known and new information are 

transformed in the process of constructing meaning that 

"fits" within each individual's own schema. Therefore, as 

is also suggested by schema theory and the knowledge 

hypothesis, the reader's prior k~owledge is necessary for 

reading comprehension. 

Goodman (1984) suggests that prior knowledge is used 

to predict and seek justification using three information 

cuing systems, the grapho-phonic, syntactic, and semantic 

systems. These three information systems encompass 
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comprehending from the level of the individual letter to the 

complete text. The qrapho-phonic system is used to discern 

meaning using orthographic, phonologic, and phonetic cues. 

The syntactic system is used to identify meaning at the 

grammatic level. And, the semantic system identifies 

meaning based on pragmatic meaning resulting from the 

transaction of text and reader's knowledge. Proponents of 

the psycholinguistic model suggest that readers 

strategically engage all three information systems 

simultaneously. 

Interactive theory of reading comprehension. 

Interactive approaches to reading comprehension are 

consistent with schema theory and knowledge hypothesis views 

of the reading comprehension process. In interactive 

theories, new knowledge is considered to result from the 

assimilation and accommodation of newly presented 

information with prior knowledge. As concept attainment 

theory proposes, interactive theories consider making the 

hierarchical relationships among ideas explicit, to 

facilitate comprehension of rela~ed ideas. Interactive 

approaches to reading comprehension also agree with the 

psycholinguistic model in suggesting that meaning is made 

using a variety of levels of cues from the text. Meaning is 

thought to result from the combination of the reader's prior 

knowledge and the text content. The interactive and 
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psycholinguistic theories differ in distinguishing how 

knowledge results. Whereas psycholinguistic models consider 

meaning to be a "transaction" (Goodman, 1984, p. 97) of 

prior knowledge and text meaning, interactive theories view 

meaning as "constructed" (Bos & Anders, 1989, p. 251) from a 

combination of prior knowledge and text content. Therefore, 

an interactive approach would suggest that text meaning is a 

combination of interpretation of text content and each 

individual's unique prior knowledge. 

Bos and Anders (1987) conducted an analysis of 

interactive teaching and learning strategies to identify 

instructional implications of interactive approaches. They 

identified seven components of interactive teaching and 

learning in which teachers and students should engage during 

interactive strategy activities. The seven components are: 

activate prior knowledge, tie new knowledge to old, predict 

relationships, cooperative knowledge share, use concepts in 

relation to context, justify predictions, and confirm 

predictions. Thus, when teachers instruct or students learn 

in an interactive manner, they e~gage in these seven 

components. 

Socio-dialogic Theories. Interactive approaches are also 

consistent with socio-dialogical theories of learning. 

Knowledge sharing dialogues are critical to interactive 
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approaches. In ISM, readers communicate with their teacher 

and peers as they construct meaning related to the topic of 

a text. Through knowledge sharing dialogues, individuals 

interchange expert and novice roles. The knowledge 

exchanged is based on both individuals' prior knowledge and 

ideas found in the text. 

In socio-dialogical theories, individuals are 

considered to use "tools" of their language to derive 

meaning (Vygotsky, 1978). Culture specific terminology are 

examples of these tools. Interactive approaches consider 

prior knowledge to be an essential tool used to get at 

meaning. Prior knowledge is searched in order to identify 

relationships to already familiar knowledge when one 

interprets new ideas (Anderson, 1984; Rumelhart, 1980). For 

example, an expert student may tell a novice that serving 

eviction notices "is legal, but real cold." The novice 

student's prior knowledge of "real cold" will affect whether 

or not she/he will comprehend the value the expert 

associates with serving eviction notices. 

Empirical Support 

Bos and Anders and their colleagues (Bos & Anders, 

1986-1989) have studied the effectiveness of the ISM 

strategy for enhancing LD students' comprehension of content 

area text. Participants in their studies have included 
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upper elementary bilingual LD students and middle school and 

high school LD students. Their various analyses have 

compared the strategy to other interactive strategies and a 

commonly used definitional instruction method. In all 

instances, students studied content area texts. Several 

methods were used to measure achievement and strategy 

performance. comprehension tests were used to assess 

vocabulary knowledge and text comprehension. Students' 

written retellings of their content knowledge were used to 

assess learning using a more open ended response format. 

Retellings also provided evidence of students' ability to 

express their knowledge. Interviews tapped students' 

strategic knowledge of the strategy. Audio and videotape 

observations of students participating in the strategy 

provided information as to how the students learned and 

employed the strategy. In some of the studies, information 

from the observations and other data sources were 

triangulated to determine how various data related to one 

another. 

Major finding from the In~eractive Teaching Project 

(Bos & Anders, 1986-1989), that relate to the ISM strategy 

follow. Representative findings are presented from each of 

three phases of Bos and Anders' studies. In the first 

phase, researchers acting as teachers led students in 

participating in the interactive and contrast condition 
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activities. Bos and Anders (1990) have referred to this 

instructional methodology as "teaching strategies," to 

emphasize the teacher's leadership of the lesson. In the 

second phase, learning disabilities resource classroom 

teachers used the same teaching strategies to guide the 

students in the interactive and contrast activities. In the 

third phase of the study, the LD students were given control 

for conducting the interactive strategies. During this 

phase, teachers introduced and modeled the strategy 

activities and then phased out their participation over the 

course of several lessons, leaving the students to direct 

themselves in the strategy for several additional lessons. 

This method of instruction reflects the socio-dialogic 

notion of an expert-novice transition. Thus, to emphasize 

students' control of lesson activities in this third phase 

of the study, Bos and Anders (1990) referred to the 

methodology as a "learning strategy." All studies were 

conducted at the elementary, middle, and high school levels. 

Findings from the high school studies have yet to be 

published. 

Comprehension tests. Multiple choice tests were used 

as a traditional measure of student achievement. Tests 

included vocabulary and comprehension oriented items. In 

the elementary school studies in which researchers 

functioned as teachers who led students in strategy 
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application, LD students' performance increased 

significantly from pretest (a measure of prior knowledge) to 

posttest. At the one month long term learning measure, the 

elementary students were found to have retained their new 

knowledge (Bos, Allen, & Scanlon, 1989). At both posttest 

and long term learning, elementary students in the ISM 

condition achieved significantly higher than their peers in 

the definitional instruction condition. Results from the 

middle schools in this phase of the studies were similar 

(Bos & Anders, 1990). 

Findings from the teacher led elementary and middle 

school studies were similar to those from the researcher led 

studies, in most respects. For example, middle school 

students again achieved significantly higher at posttest and 

long term learning than their peers in the definitional 

instruction condition (Bos & Anders, 1990). Students in the 

ISM condition also achieved significantly higher at posttest 

than their peers in another interactive condition (semantic 

feature analysis) (Bos & Anders, 1990). This difference 

between interactive conditions was not sustained at long 

term learning for the middle school students. 

Findings from the third phase of the study, in which 

students assumed control for leading the strategy, indicate 

that students again significantly increased in achievement 

between pretest and posttest (Scanlon, Bos, & Anders, 1990). 
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Performance dropped from posttest to the one month follow up 

but remained significantly higher that pretest. 

Furthermore, at posttest, students in the interactive 

strategy groups performed similar to their average achieving 

peers (Bos & Reyes, 1989). 

Results of the various test comparisons consistently 

demonstrate the effectiveness of the ISM strategy over 

definitional instruction. When vocabulary and comprehension 

based test items were compared separately across conditions 

in the first phase of the study, students in ISM and 

definitional instruction performed similarly on vocabulary 

based items (Bos et al., 1990; Bos & Anders, 1990). 

However, students in the ISM condition performed 

significantly better on comprehension items. This would 

suggest that while both definitional instruction and the ISM 

strategy adequately build vocabulary recognition and 

definitional knowledge, the ISM strategy also promotes 

knowledge of the relationships among vocabulary and concepts 

and overall text comprehension. 

written retellings. In addition to the comprehension 

measures, students were asked to write a retelling of the 

information they knew relative to the content area topic 

studied. The written retellings were holistically scored 

(Irwin & Mitchell, 1983) for their quality of content and 

expression. 
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significant differences on written retellings were 

not found among conditions during the researcher and teacher 

led phases of the study, for either the elementary or middle 

school sample. In all conditions, retellings included more 

vocabulary and concepts at posttest than at long term 

learning. In the researcher led middle school study, 

retellings for students in the ISM condition differed 

significantly between posttest and long term learning 

[E(1.10)=12.58, R<.005] (Scanlon et al., 1990), with 

retellings rated higher at posttest. While the absence of 

differences among conditions was unexpected and incongruent 

with comprehension test findings, they are consistent with 

literature indicating that LD students have difficultly 

expressing their knowledge in written discourse (Englert & 

Thomas, 1987). 

Interviews. As part of the third phase of the study, 

structured metacognitive interviews were conducted with some 

of the students to measure their strategic knowledge. 

strategic knowledge refers to procedural, declarative, and 

conditional knowledge (Paris, Li~son, & Wixson, 1983) 

related to the strategy. Having strategic knowledge of a 

strategy is indicative of potential to know when, why, and 

how to employ a strategy. 

Transcriptions of interviews were holistically rated 

on the quality of knowledge r using a four point scale (Bos & 
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Reyes, 1989). Interview analyses indicate that students' 

procedural and declarative knowledge of the ISM strategy 

were good to strong (Bos & Reyes, 1989). While all students 

interviewed were able to adequately describe strategy 

procedures, only some were able to provide elaborate 

descriptions. students' conditional knowledge was limited. 

Bos and Anders (1990) noted that neither students nor 

teachers emphasized conditional knowledge during ISM 

activities. Despite poor conditional knowledge, students 

indicated understanding of the strategy. This finding 

suggests that students gained knowledge of how to use the 

ISM strategy to aid comprehension. 

Observations. To determine if various data sources 

were consistent in supporting the ISM strategy, Scanlon et 

ale (1990) examined a subsample of middle school students 

from the third phase of the project. The subjects were five 

middle school LD students who participated in the same 

group. Three sources of data were compared, comprehension 

test scores, written retellings, and video analysis of ISM 

strategy use. 

The average achievement for the five-student focus 

group was near the mean of the middle school sample. 

Performance scores for the focus group differed 

significantly across pretest, posttest, and long term 

learning [E(2,10)=94.78, R<.OOl]. A Tukey post hoc analysis 
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identified significance (R<.05) between each possible 

pairwise time comparison. Focus group members scored 

highest at posttest and lowest at pretest. Holistic scores 

of written retellings for the focus group did not differ 

significantly between posttest and long term learning. 

Using observations from the videotapes, three 

students from the focus group were studied in depth. The 

three selected scored highest, closest to median, and lowest 

in their group on the posttest comprehension measure. The 

case study analyses compared the three's participation at 

pretest, the first, third, and fifth (final) weeks of 

strategy use. The findings indicate that each student 

participated in the weekly lessons differently. For 

example, across the course of the study, the three students' 

dialogue increasingly reflected the seven components of 

interactive strategies. However, for one of the three, 

dialogue did not strongly reflect the components until the 

third week of strategy practice. The researchers concluded 

••• our analyses of the three students support our 
belief that LD adolescents, like most individuals, 
have distinct knowledge and interaction patterns 
that they rely on and benefit from in unique ways. 
However, they have in common the fact that they 
benefit from interacting to learn (Scanlon et al., 
1990, p. 19). 



Need to Add Collaborative Learning Skills 

to the ISM Strategy 
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The theoretical and empirical support for the ISM 

st~ategy strongly indicate its appropriateness for LD 

students. Further, the collaborative learning literature 

supports collaboration as an effective approach to learning. 

Collaboration has also been described in this chapter as 

being particularly suited to LD students' learning needs. 

The ISM strategy relies on a collaborative learning 

structure. 

Despite evidence of the ISM strategy's general 

effectiveness, observations of high school LD students 

during the third phase of Bos and Anders' (1986-1989) study 

indicate that the students who participated were poor at 

employing effective collaborative skills. The adolescents' 

collaborative skills appeared to be dramatically poorer than 

those of students in the elementary and middle school 

portions of the study. Although data indicate that the high 

school students benefitted from learning and using the ISM 

strategy, poor collaborative ski~ls may have impeded the 

strategy's full effectiveness. Thus, how adding 

collaborative learning skills instruction to the ISM 

strategy would effect LD adolescents' comprehension and 

participation in the strategy was questioned. 



CHAPTER THREE 

METHODOLOGY 
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The purpose of this study was to investigate the 

effects of combining collaborative learning skills 

instruction with instruction in the interactive semantic 

mapping (ISM) strategy. Subjects for the study were thirty

two high school learning disabled (LD) students. 

Comparisons were made between groups participating in the 

ISM strategy without collaborative learning skills 

instruction and groups trained in the combination of 

collaborative learning and ISM skills. Specifically, the 

study examined high school LD students' (a) comprehension of 

content area concepts, (b) use of collaborative learning 

skills, (c) use of ISM skills, and (d) patterns of group 

interaction during collaborative learning and/or ISM. 

comparisons within these measures were made across baseline, 

intervention, domain generalization, situation 

generalization, and long term application phases. 

Research Design 

A two group, mixed design (Tuckman, 1978) was used to 

make comparisons between the two treatment conditions at 

five measurement points. For the between conditions factor, 



thirty-two LD adolescents were evenly divided between two 

treatment conditions (ISM, or ISM and collaborative 

learning). See subjects (p. 47) for a description of 

assignment procedures. For the within conditions factor, 

data were collected at five measurement points, spanning a 

nine week period. These measurement points were baseline, 

posttest, domain generalization, situation generalization, 

and long term learning, or application. 
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Four measures were collected at each measurement 

point. As a measure of reading comprehension, a multiple 

choice comprehension quiz was administered at the conclusion 

of each lesson. The three other measures were collected at 

the end of the study by reviewing videotapes of each lesson. 

Collaborative learning skills were assessed by observing 

samples of students' interactions during ISM activities. 

Interactive semantic mapping skills were assessed based on 

observations of the same interactions. An interaction 

process analysis was used to identify changes in group 

members' interaction patterns across the phases of the 

study. 

In addition to these measures, subjects' knowledge 

and perceptions of the collaborative learning and ISM skills 

were assessed in pre and post study interviews. six 

students from each condition were randomly selected to 

participate in the interviews. Interviews were conducted 



63 

prior to the first week of intervention (week 2) and 

following long term application (week 9). The interviews 

were designed to discern students' knowledge of 

collaborative learning and ISM skills. Interview subjects' 

opinions regarding the usefulness of their assigned 

condition and their interest in using it in the future were 

also collected during the interview at the conclusion of the 

study. 

pilot Study 

Prior to beginning this study, a pilot study was 

conducted with a sample of high school LD students who met 

the same criteria for participation used in this study (see 

subjects, p. 47). During the pilot study, the ISM strategy 

was implemented in a collaborative group situation. These 

sessions were audio and videotaped for analysis. A review 

of procedures and materials used in the pilot study informed 

the design of the present study. An examination of 

students' weekly performance indicated how long their 

proficiency at the strategy steps took to plateau. This 

information was used to 'determine the length of intervention 

for the current study, both in number of weeks and number of 

days per week. 

Students graphed their weekly quiz performance. The 

purpose of graphing was to set goals for improvement of 
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weekly quiz scores. Initially, students did not tend to set 

a plan for achieving their goals. Consequently, they often 

attributed meeting and falling short of their goals to 

factors such as luck and mood. Therefore, setting specific 

goals for achieving higher scores was added to weekly 

lessons. Those goals were also reviewed before setting the 

next week's goals. 

Based on reviews of the videotapes and student 

feedback regarding the clarity of instruction, the cognitive 

modeling portion of the teaching procedures was 

strengthened. Teachers' verbalized their cognitive 

processes while modeling procedures, as opposed to 

summarizing them. 

The LD adolescents' group interactions during the 

pilot study were similar to those reported in the literature 

(Bryan, Donahue, & Pearl, 1976; Bryan, Wheeler, Felcan, & 

Henek, 1981). That is, the students exhibited poor 

collaborative skills that may have hindered their ability to 

effectively use the ISM strategy. For example, students 

were observed to not ask questio~s of one another, not 

encourage others to participate, nor to express how well 

they considered the group to be functioning. However, the. 

fact that the students successfully employed some 

appropriate ISM skills (e.g. cooperative knowledge sharing, 
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predicting relationships, and providing justification) 

indicated an ability to learn collaborative skills as well. 

Setting 

This study was conducted in a large metropolitan 

school district in the City of Tucson, Arizona, reflecting a 

wide diversity of students. The district is one of the 

largest school districts in Arizona, serving approximately 

55,000 students, with approximately 3,000 students 

identified as learning disabled. The district serves the 

majority of students in the metropolitan Tucson area as well 

as surrounding rural areas including several Indian 

reservations. The district encompasses an area of over 200 

square miles with approximately 100 school buildings. The 

specific setting for this study was special education 

resource rooms in two district high schools. 

High School A is located in a heavily residential 

area. Ethnic breakdown for school A was 1% African 

American, .1% American Indian, 90% Anglo, 2% Asian American, 

and 7% Hispanic. The daily attendance rate for the school 

was 95.3%, the highest in the district. Enrollments and 

withdrawals during the school year occurred for 9% of the 

students. Eighty-one percent of graduates from the previous 

academic year entered higher education. 
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High School B is located in a mixed residential and 

commercial area. Ethnic breakdown for school B was 3.4% 

African American, 1.0% American Indian, 85.9% Anglo, 1.8% 

Asian American, and 7.9% Hispanic. Students' daily 

attendance averaged 94.7%. Twelve percent of students 

either entered or left the school over the course of the 

school year. Special education students accounted for 3% of 

the total school enrollment. 

The resource classrooms from which students were 

selected provided English instruction separate from the 

schools' regular education English classrooms. Instruction, 

as described by the resource classroom teachers, was 

typically to whole classes with individualized assistance 

provided. Predominate lesson topics included vocabulary 

learning, development of discrete reading skills, and 

expressive writing lessons. Four of the five resource 

classroom teachers whose classes participated in the study 

were female. No resource classroom had a teacher's aide 

during English. All students enrolled in these classes were 

learning disabled. 

During the study, groups were seated around tables 

large enough to accommodate 6 to 8 individuals or in desk

chair units arranged in semicircles. Groups were situated 

so that they were no more than 4 feet from a wall surface 

where that group's instructional materials were posted. A 



distance of ten feet or greater was kept between groups. 

Only two groups, both from the same condition, were in a 

room at the same time. 

Subjects 
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The subjects selected for this study were 32 LD 

students enrolled in grades 9-12. Because of factors such 

as dropping out of school and being absent virtually every 

day of the semester, not all students who began the study 

were included in the analyses. Due to subject attrition 

over the course of the study only 18 students were included 

in the analyses involving baseline, posttest, and long term 

application. By coincidence 18 students were also included 

in the analyses involving baseline, domain generalization, 

and situation generalization. These 18 subjects were not 

the same as those for the first set of analyses. Table 1 

presents the mean age, IQ, and reading grade level of 

subjects participating in the baseline, posttest, long term 

application analyses by condition. Table 2 provides the 

same information for subjects participating in the ba~eline, 

domain generalization, and situation generalization 

analyses. The students' primary exceptionality was 

identified as a specific learning disability, according to 

the participating school district's criteria (see District 

criteria, Appendix A). School district criteria are based 



Table 1 

Sub1ects' Mean Age. JO. and Reading Grode Bgutyalent Leyel by 
Condition. for Boseline. Post Test. ODd lpng Tara Learning 
Malyee, 

Age 

II 17.10 

.ru2 (0.91) 

II 17.29 

m2 (0.96) 

II 17.20 

~ (0.91) 

vs 

97.67 

(11.99) 

IQ 

PS 

ISH (n • 9) 

86.78 

(7.29) 

ISM/CL (n - 9) 

98.56 85.33 

(6.43) (7.47) 

FS 

91.45 

(11.55) 

90.56 

(5.88) 

Full Sample (n - 18) 

98.11 

(9.34) 

86.06 

(7.20) 

91.00 

(8.90) 

Reading 
Grade 
Level 

6.79 

(2.62) 

6.40 

(2.27) 

6.59 

(2.39) 

68 



Table 2 

Subjects' Mean Age. 10. And ReDding Grode Equiyalent LeYil by 
Condition. tor BAseline. Domain Generalization. ond Situation 
Generalization Analyses 

Age 

tl 17.10 

BJ2 (0.91) 

tl 17.29 

~ (1.17) 

tl 17.20 

ID2 (1. 02) 

IQ 

VS PS PS 

ISM Cn - 9) 

97.67 86.78 91.45 

(11.99) (7.29) (1~.55) 

ISM/CL (n ... 9) 

99.67 87.67 92.44 

(7.28) (4.92) (5.62) 

Full Sample (n - 18) 

98.67 

(9.68) 

87.22 

(6.05) 

91.94 

(8.82) 

Reading 
Grade 
Level 

6.79 

(2.62) 

6.33 

(2.15) 

6.71 

(2.33) 

69 
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on the federal definition of learning disabilities as stated 

in the Education for All Handicapped Children Act (1975). 

This school district criteria included the following: (a) a 

severe discrepancy between ability and achievement, (b) an 

information processing deficit likely attributable to a 

central nervous system disorder, that (c) the condition not 

be primarily attributable to any other handicapping 

condition, language/cultural differences, or economic 

disadvantage, and (d) the student have a need for special 

education services. Additional criteria for inclusion 

in this study required that subjects' intelligence fall in 

the average range (85 to 115 performance, verbal, or full 

scale IQ) as measured by the Wechsler Intelligence Scale for 

Children- Revised (Wechsler, 1974) or other available 

individually administered test. Further, each subject was 

required to have attained a reading achievement grade level 

of 4.0 or higher as measured by the Reading Cluster of the 

Woodcock-Johnson Psychoeducational Battery (Original or 

Revised) (Woodcock & Johnson, 1977; 1989) or other available 

individually administer~d test. -Tables 1 and 2 identify 

subjects' mean IQ and reading grade level equivalent. 

Eligible subjects' school files identified English as their 

primary language. Classroom members who did not meet these 

criteria did not participate in the study. However, at 

their teachers' request they were trained in the 



collaborative learning skills and/or ISM strategy in 

separate groups. 
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Prior to beginning the study, permission was sought 

from the school district and specific schools to allow 

students to participate in the study. Permission for 

students to participate was also secured from 

parents/guardians of all minor students. Those students age 

18 and older were allowed to provide their own consent at 

their discretion'. To aid informed decision making, 

descriptive permission slips and cover letters were sent to 

parents/guardians (see Permission Form, Appendix B). In 

addition, the research instructors discussed the study with 

the potential subjects. Students were told that they would 

participate in learning a strategy that had been found 

effective for increasing reading comprehension of other LD 

students (see Teaching Script, Appendix C). 

Subject Assignment 

Prior to subjects' assignment to condition and group, 

their demographic profiles were analyzed. Each subject's 

school, gender, grade level, ethnicity, parents' education 

(used in place of unavailable socio-economic information), 

and portion of school day in special education placements 

were reviewed (see Table 3). "Parents' education" 

represents the highest level of school completed by either 



Table 3 

Demographic Hake Up of Conditions 

Oemoqraphic 

categories 

Gender 

Age 

15 

16 

17 

18 

19 

It 

§l2 

Grade Level 

9 

10 

11 

12 

It 

§l2 

ISM 

F - 5 

M - 11 

1 

6 

6 

3 

0 

17.21 

( .90) 

4 

2 

7 

3 

10.56 

(1.10) 

Condition 

ISM/Collaboration 

F - 4 

M - 12 

2 

4 

5 

4 

1 

17.39 

(1.12) 

1 

6 

5 

4 

10.75 

( .93) 
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Tabl. 3, continued 

Bthnioity 

other 

Afrioan American 

Hiapanio 

Allian American 

American Indian 

Parental Educationa 

1 

2 

3 

.. 
unknown 

Special Education Placeaentb 

1 

2 

3 

.. 
5 

., 
unknown 

14 

0 

0 

0 

:I 

o 
., 
5 

3 

2 

1 

4 

2 

.. 
2 

0 

3 

12 

2 

1 

1 

0 

o 

5 

3 

1 

7 

1 

2 

3 

.. 

.. 
1 

1 

4parents' education levels: 1 - leas than 8th grad." education, 2 
- 8th to 12th grade educatjon, 3 - 2 to .. yeara colleg., .. - aor. 
than 4 yeara of college. ~uaber of 01aaa8a for which student is 
enrolled In special education. 

73 



parent, as reported by subjects. Subject assignments were 

based on these six demographic characteristics. These 

characteristics are commonly identified in small group or 

special education research. 
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within each condition, students learned their 

assigned skills/strategy in groups of four. A group size of 

four is typical of that used in collaborative learning 

research. Four is not so large that individuals may have 

difficulty getting opportunities to participate; and four is 

large enough so that absenteeism will generally not leave a 

student to work alone. 

Assignments to condition and group were blocked on 

the demographic characteristics (i.e. school, gender, grade 

level, ethnicity, parents' education, and special education 

placement) so as to prevent anyone condition or group from 

being distinctly under or over representative of any 

particular characteristic(s). To the extent possible, no 

group was composed of only a single member of any 

demographic characteristic, nor four members of the same 

characteristic. Given the limited number of subjects 

available for this study and the fact that they were 

enrolled in two separate schools, these criteria could not 

always be met. Therefore, each two levels within each 

characteristic were considered as the same. For example, 

students enrolled in grades 9 and 10 were considered as one 
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level and students in grades 11 ana 12 as another. Thus, a 

group composed of two students representing the grade 9/10 

level and two representing the 11/12 level was considered as 

meeting the assignment criteria for grade level. Due to 

their limited number, racial minorities were considered as 

all being in the same "level." These guidelines were 

exempted only to the extent necessary to ensure equal group 

sizes (see Table 4). 

Due to subject availability, disparities in 

assignment to conditions and groups within conditions 

included that four ninth grade students assigned to the ISM 

condition were placed in the same group, while only one 

ninth grader participated in the ISM/collaborative learning 

condition. Each condition included two all male groups, 

another ISM group included only one male. The ISM condition 

included the only two American Indians in the study. The 

only Hispanic student and only Asian American student in the 

study both participated in separate groups in the 

ISM/collaborative learning condition. Only one ISM group 

included ethnic minority members; all ISM/collaborative 

groups included at least one ethnic minority, only one of 

these groups included two. Parents' education was not 

reported for two students in the ISM condition nor for seven 

students in the ISM/collaborative learning condition. 

Portion of school day enrolled in special education was 
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Demographio Makeup of Groups by Condition (weeki 1-6,7,9) 

Group Special 
Grade Parental Education 

ri22b221 1a~ll alDde, ItbDiQit~ lsIuatl52Db l!lIQUIDtC 

ISM Condition 

3 A (11)d(12) MM '1 1 U 4 2 1 
(1;2) 11 MM 1 1 U3 2 5 

4 A 11 11 MK 1 1 2 2 4 5 
(12) 11 MM 1 1 3 3 4 3 

1 B 9 9 MP 1 1 3 4 3 4 
9 9 F P 1 1 2 2 U 2 

2 B (11) 10 PM 5 1 2 4 U 2 
(11) (10) FM 5 1 2 3 U 4 

Collaborative Learninq/ISM Condition 

1 A (12)· 12 1111 1 3 U 2 4 3 
12 12 HK 2 1 3 3 5 2 

2 A (9) 11 MM 1 1 2.0 • 1 
10 (11) MM 4 1 2 3 6 2 

3 B 10 (11) MM 1 U OU 4 4 
11 10 F F 1 1 4 U 5 5 

4 B 10 (10) MM 1 1 2 2 3 3 
(10) (11) F P 2 1 00 U 5 

81 - other, 2 - African American, 3 - Hispanio~. - Asian 
American, 5 - American Indian, U - unknown. - less than 8th 
grade education, 2 - 8th to 12th grade education, 3 - 2 to 4 
~ars colleqe, 4 - more than 4 years college, 0 - unknown. 

umber of classes for which student ia enrolled in special 
education, U - unknown. de) - dropped from analysis due to 
attrition. e() -dropped froa analysis to create equal cell 
sizes. ' 
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unknown for three students in the ISM condition and for one 

in the ISM/collaborative learning condition. T-tests were 

conducted comparing performance, verbal, and full scale IQ 

and reading grade level of subjects from the two conditions 

included in statistical analyses. T-test comparisons for 

subjects in the baseline, posttest, and long term 

application phases indicated no significant difference 

between conditions for any of the three IQ measures or 

reading grade level, alpha level was set at .05. T-test 

comparisons for subjects included in baseline to domain 

generalization and situation generalization phases also 

indicated no significant differences between conditions for 

IQ or reading grade level, alpha level was set at .05. 

Procedures 

This section first defines the collaborative learning 

and ISM skills used by the researchers during their training 

and the interventions. The next section describes the 

training of researchers who taught collaborative learning 

and ISM. Procedures for the ISM strategy, which all 

students were taught, are then presented. Following this, a 

description of "basic elements" necessary for effective 

collaborative learning instruction is presented. The 

collaborative learning skills instruction used in the study 

is then described. The procedures used to combine 



collaborative learning instruction with ISM instruction 

follow. The strategy instruction model on which teaching 

practices were based is then described. The section 

concludes with the specific implementation procedures for 

each condition across the phases of the study. 

Definitions of Skills 
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The researchers trained in identifying and employing 

the collaborative learning and ISM skills they would use 

throughout the study. The following definitions were used 

to introduce the skills and as criteria for judging skills 

use. 

Collaborative Learning Skills 

To introduce collaborative learning skills 

instruction, the two watched for instances of the students 

and teacher performing the 11 collaborative learning skills. 

These skills were identified as important for effective 

collaboration from a review of the literature (Bales, 1950; 

Johnson & Johnson, 1987) and observations during the pilot 

study. Following are t~e definitions of the collaborative 

learning skills measured in this study. Each definition is 

followed by examples. 

Collaborative Learning Skills- Interpersonal communication 

behaviors that contribute to the effectiveness of 

group interactions. The particular skills assessed 
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in this study were adapted from a review of the 

literature (Bales, 1950; Johnson & Johnson, 1987) and 

an analysis of the ISM strategy. These skills 

represent those most necessary for effective 

collaboration during the ISM strategy, as identified 

by the author. 

contribute Ideas- Offer information, predictions, and 

opinions related to lesson content or procedures. 

Example:"I think those are called 'torts." 

"Those two belong together because ••• " 

Student adds idea to list without comment. 

Request Information- Ask for information relative to lesson 

content or procedures. 

"Do you know what a tort is"? 

"When do we read the chapter"? 

Express Feelings About Group's Process- Communicate to the 

group how well it is working together. 

"We are all good at sharing what we know." 

"Whenever we're together, we don't get any 

work done." 

Listen Actively- Pay attention to group discussions. (Code 

!lQ!lexamples) 

"What are we talking about, I wasn't 

listening"? 

Not respond when spoken to. 



Express Support of Individuals for Contributing Ideas

Comment favorably to others for participating, for 

either content or act of participating (does not 

require agreeing with others). 

"See, you did have a good idea." 
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"That's a good point, but I don't think that 

is important for fulfilling a contract." 

Express Liking Toward Group and Members- communicate a 

positive regard for group and/or individual members. 

"We're all smart people in this group." 

"I'm glad you are in our group." 

Encourage Members to Participate- Communicate to others 

that their active involvement in the procedures is 

desired. 

"What do you think"? 

"Hey, don't make us do all the work, say 

something." 

Summarize- Restate ideas, discussions, or activities of the 

group. 

"A few minutes ago we said that wasn't 

important." 

"We started to make the map yesterday." 

Check for Understanding- Ask for clarification from others; 

ask others if they comprehend. 



"Are you saying that a contract has to be 

written to be legal"? 

"Does what I said make sense to you"? 
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Relieve Tension- Use joking or plea for restraint to reduce 

conflict within the group. 

"Listen to you two, why don't you just draw 

guns"? 

"Try listening to each other's idea and then 

tell what you don't like about it." 

Give Direction to Group Work- cite purpose(s) for the 

group's activities. 

"You know, how we do on this contributes to 

our semester grade." 

"By making the map, we'll be better able to 

read the chapter." 

Interactive semantic Mapping Skills 

Explanations of ISM instructional procedures focused 

on identifying when students and teachers performed steps of 

the ISM strategy and instances of skills reflecting the 

seven components of interactive processes (Bos & Anders, 

1989). These skills were identified by Bos and Anders 

(1989) who conducted a content analysis of the ISM 

procedures. 
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Seven Components of Interactive Semantic Mapping- Seven 

behaviors in which participants in the ISM strategy 

should engage. The components were identified by Bos 

and Anders (1987), who conducted a content analysis 

of the ISM strategy. The definitions used in this 

study were adapted from Gallego's (1989) by phrasing 

them in the active tense and having them reflect 

participant's communications instead of 

teacher/facilitator utterances. 

Activate Prior Knowledge- Recall, or encourage others to 

recall related past knowledge and experiences. 

Example:"I remember that from when I had to go to 

court." 

"Didn't we learn about that last year"? 

Tie New Knowledge to Old- Relate prior knowledge/experience 

to one another and to new information by identifying 

similarities and differences. 

"When we rented our last apartment we didn't 

have to give a security deposit." 

"What he said is just what happened to my 

sister." 

Predict Relationships- Hypothesize what ideas have to do 

with one another (includes predictions of non 

relationships). 

"I think these two go together because ••• " 
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"Having a contract notarized is different than 

fulfilling the three conditions for a contract, so 

they don't go together." 

Cooperative Knowledge Share- Ask others in group for 

information and opinions; share information with 

others in group. 

"What do you think about my ideas"? 

"I think that 'comparative negligence' is an 

important term." 

Use Concepts in Relation to context- After predicting 

relationships, draw conclusions about concepts in 

relation to map organization. 

"According to our map, 'intentional' and 

'unintentional' are both types of negligence." 

"It looks like my idea doesn't have a lot to do 

with 'the car's fuel system' after all." 

Justify Relationships Between and Among concepts- Explain 

reasoning underlying predicted relationships. 

"The reason those belong together 

"Tell me how you know that." 

. " l.s ••• 

Confirm Understanding- Seek/provide understanding of 

concepts and relationships citing evidence from 

discussions, the text, the map, or other available 

resources. 
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"It said right on page 53 that small claims court 

has limits on how much money you can be awarded." 

"I understand why you think that, but let's see if 

we can find out if it's true." 

Researcher Training 

students had the opportunity to learn to use the ISM 

strategy either separately or in combination with 

collaborative learning skills. The principal researcher and 

a research assistant served as instructors for both 

conditions. Before the study began, the two researchers 

trained in preparation to teach students collaborative 

learning skills and/or the ISM strategy. The principal 

researcher used videotapes from the pilot study to 

demonstrate and explain the instructional procedures to the 

research assistant. 

The researchers were videotaped while practice 

teaching the collaborative learning and ISM skills. 

Consistency between researchers in their teaching procedures 

was established separately for collaborative learning'and 

ISM. satisfactory performance for each researcher was based 

on an interrater scoring. The scoring was used to verify 

that each used the collaborative learning instructional 

procedures or components of interactive processes for at 



least 80% of instructional interactions. The researchers 
." ....... 

served as their own and each others' raters. 

Instructional Procedures 

Researchers were randomly assigned to instructional 

groups by drawing numbers. Each was assigned to instruct 

two groups in each treatment condition. Descriptions of 

instructional procedures for each condition follow. 

Interactive semantic Mapping Condition 
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Interactive semantic mapping is a multiple step 

strategy. The strategy typically takes three 50 minute 

instructional periods to complete. During ISM, students 

engage in pre reading, during reading, and post reading 

collaborative activities. The central activity of ISM is 

the students' collaborative development of a "map'" depicting 

hierarchical relationships among vocabulary and concepts 

(Frayer, Fredrick, & Klausmeier, 1969) related to the 

subject of a text (see Figure 1 for Sample Map). 

The first step in the ISM strategy is to brainstorm 

ideas related to the topic of th~ text being studied (see 

Figure 2). The researcher leading the collaborative group 

provides the group with the topic of the text (superordinate 

concept). The researcher and students then discuss the 

meaning of the superordinate concept. From this discussion, 

they generate and list ideas related to the superordinate 
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1. Brainstorm ideas about the topic. 

2. Skim the text and make a Clue List. 

3. Make a Relationship Map and predict the relationships. 

4. Read to confirm. 

5. Review the Map. 

6. Use the Map to study in preparation for the 
comprehension quiz. 

Figure 2: Steps of the ISM Strategy. 



87 

concept which they predict to be important for learning 

about the concept. The ideas brainstormed reflect students' 

prior knowledge relative to the superordinate concept and 

help to activate prior knowledge and clarify the concept. 

Students are encouraged to offer justification for their 

ideas and to question each others' contributions in a 

constructive manner. To facilitate student control of the 

discussion, the researcher encourages the students to talk 

by probing for ideas as opposed to she/he providing them. 

This procedure for brainstorming is similar to that used in 

Langer's (1981)rprereading plan. Discussion of brainstormed 

ideas allows examination of the assumptions underlying them. 

Such discussion serves to identify and correct faulty 

assumptions and to aid activation of prior knowledge. 

Brainstormed ideas are written on Post-it Notes and 

stuck to a large piece of butcher paper in preparation for 

constructing the semantic map. concepts are written on 

Post-its to allow easy movement of ideas on the map as the 

ideas change. The interactive components emphasized during 

this step are (a) activating prior knowledge, (b) tying new 

knowledge to old, (c) utilizing cooperative knowledge 

sharing, and (d) justifying relationships between and among 

concepts. 

The second step of the ISM strategy is to develop a 

clue list. Students skim the text for clues to identify 
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possible important ideas or concepts it contains. Pictures, 

captions, titles, headings, bold and italic print, graphs 

and charts, and margin notes are identified in a discussion 

as typical clue sourceso As during brainstorming, students 

offer justification for the importance of studying their own 

and others' contributions. The students then write the 

concepts on Post-its and add their clue list ideas to their 

brainstorm. The same interactive components are employed in 

this step as in brainstorming. 

In the third step, relationships among the 

brainstormed and text-culled information are predicted and 

graphically depicted on a semantic map (see Figure 1). To 

construct the map, the superordinate concept is posted on 

the center or top of a large piece of butcher paper. 

Brainstorm and clue list concepts which the students predict 

are related, are placed in a cluster on the map. Students 

identify a label for the cluster either from their 

brainstorm/clue list or they generate an original one. This 

label represents a coordinate concept. The ideas clustered 

beneath the label repre~ent subordinate concepts. This step 

is repeated until all Post-its are used or the students feel 

that they have predicted all the relationships they can or 

that are important. To emphasize the "relationship map" 

concept, lines are drawn from the superordinate concept to 

each coordinate concept and from each coordinate to its 



corresponding subordinates. This step of the strategy 

emphasizes the predicting relationships between and among 

concepts component. 
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During the first three steps of the strategy (i.e. 

brainstorm, clue list, relationship map), group members are 

encouraged to ask each other questions as to why they 

thought of different ideas, clues, and relationships and to 

try to reach agreement as to their acceptability for the 

map. These three steps occur as pre reading activities. 

In the fourth step of the strategy, students read to 

confirm and justify their predicted relationships. They add 

or delete ideas from their map as they judge necessary. 

Reading may be done individually or in a group, however they 

choose. Students are encouraged to make notes on new 

information they discover while reading. They also note 

information that confirms or disconfirms their earlier 

ideas. This step emphasizes the justifying and confirming 

components, as well as the using concepts in relation to 

their context component. 

The last two steps of the'strategy occur as post 

reading activities. In the fifth step, students work 

collaboratively to review their map and alter it based on 

justifications and confirmations made during reading. In 

this discussion, students offer supported rationale for 

changes they wish to make. Students may cite information 
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discovered during reading or new ideas they have developed. 

As during map construction, students engage in an 

interactive discussion regarding map changes. For the final 

step, students, still in their collaborative groups, use 

their map as a study guide to prepare for a comprehension 

quiz. To enhance their comprehension of the concepts, group 

members ask each other questions relating to each coordinate 

concept and its relationships they consider interesting 

and/or important. students quiz each other and discuss 

responses. These final two steps emphasize the justifying 

relationships and confirming understanding components. 

Collaborative Learning and ISM Condition 

This section begins with a discussion of six "basic 

elements" of collaborative learning (Johnson, Johnson, & 

Holubec, 1988) and how they were included in instruction. A 

discussion of collaborative learning skills follows. How 

collaborative learning and ISM were combined is described to 

complete this section. 

"Basic elements" of collaborative learning. Johnson 

et al. (1988) identified six "basic elements" of 

collaborative learning that they consider to be necessary 

for successfully learning collaborative skills, (a) face to 

face promotive interaction, (b) positive interdependence, 

(c) individual accountability, (d) group processing, (e) 
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social skills, and (f) high level, or challenging, thought. 

Each of these "elements" were included in the collaborative 

learning skills instruction. positive interdependence and 

group processing were provided by means of individual and 

group self-monitoring and goal setting. Face to face 

promotive interaction was facilitated by monitoring and goal 

setting, as well as by the group discussions during ISM. 

Individual accountability was also promoted by self

monitoring and goal setting and by weekly individually 

administered comprehension quizzes. Development of social 

skills was an identified purpose of each lesson. High 

thought was accomplished by requiring groups to practice the 

ISM strategy to prepare for a weekly chapter quiz. 

Collaborative learning instruction. The model of 

collaborative learning skills instruction used in this study 

is based on Johnson and Johnson's five steps of cooperative 

learning instruction (Johnson, 1978i Johnson, & Johnson, 

1980i Johnson, & Johnson, 1987). 

In the first step, students identify the need ~or 

using collaborative ski~ls to learn in a group setting. One 

at a time, the researcher presents the 11 collaborative 

skills that the students will learn and use during the ISM 

strategy. The students are then asked to supply a rationale 

for why they agree or disagree as to the importance of each 

of the skills. In these discussions, students are 



encouraged to activate and share their prior knowledge 

related to performing the skills. The researcher probes 

students regarding prior knowledge and experiences. 
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In the second step, stUdents develop their 

understanding of the collaborative learning skills. One at 

a time, the researcher lists the 11 skills on the left side 

of a T-chart (see Sample T-Chart, Figure 3). As each skill 

is presented, verbalizations that students suggest would 

represent that skill are listed on the right side of the T

chart. When students consider them important, corresponding 

physical gestures are listed as well. Students are asked to 

also generate, but not list on the T-chart, nonexamples, or 

instances when the skill would be inappropriate. 

Verbalizations and behaviors that may be mistaken as 

representing the skill are also discussed. In this step, 

students volunteer to model examples and nonexamples of the 

identified skills. At least one example is presented for 

each skill. A group discussion is used to justify employing 

each skill. Steps one and two are completed for each. 

collaborative skill before presentation of the next one. 

The third and fourth steps of the collaborative 

learning instruction occur simultaneously. For the third 

step, students practice the skills in a meaningful context 

(while employing the ISM strategy to comprehend content area 

concepts). As the fourth step, they supply one another with 



Skill 

contribute ideas 

request information 

listen actively 

summarize 

encourage others 

to participate 

check for understanding 

Figure 3: Sample T-Chart. 

Looks Sounds Like 

I think ••• " 

what does that mean"? 

don't be doing other 

things when someone is 

talking to you 

"then we still need 

do ••• " 
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tell us what you think" 

Is this what you 

mean ••• "? ""Do you get 

it"? 
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immediate feedback concerning their performance of the 

skills. Students are encouraged to monitor and comment on 

their own and each others' talk and gestures as they proceed 

with the ISM strategy. Students are instructed by the 

researcher to identify when they are unsure about some 

aspect of a skill. The group is then asked to help the 

student understand that skill. 

The fifth step takes place after the reading 

comprehension quiz. Individuals and groups monitor their 

collaborative learning skills proficiency and performance of 

the ISM strategy. Students monitor their individual and 

group performance. Individual monitoring consists of each 

student grading her/his weekly comprehension quiz upon its 

completion and recording that score on a progress chart (see 

Quiz progress Chart, Appendix 0). Students then set a 

personal goal for performance improvement for the coming 

week's lesson (see Teaching script, Appendix C). To guide 

appropriate goal setting, students review their goals from 

the previous week's lesson. Individuals mark their goal 

cards from the previous week with a plus (+) for all goals 

attempted, regardless of success. A minus (-) is marked for 

all those not attempted. On the bottoms of the cards 

students write explanations for not attempting goals. New 

goals are then set for the coming week. This same procedure 

is repeated by the whole group for the group's goals. 
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Combining collaborative learning and ISM. When 

collaborative learning and ISM are combined, students are 

led through the first two steps of collaborative learning 

(discover a need for specific skills, develop an 

understanding of the skills) by the researcher just prior to 

beginning the brainstorm step of ISM (see Teaching Script, 

Appendix C). The next two collaborative learning steps 

(practice and receive corrective feedback) take place as the 

students work through the ISM strategy. The fifth step 

(monitoring proficiency) is done as a post quiz evaluative 

activity using cue card checklists. 

An Adaptation of the Learning strategies Model 

The teaching model used to instruct the students in 

the collaborative learning skills and the ISM strategy is an 

adaptation of the Kansas University Institute for Research 

in Learning Disabilities' strategy acquisition teaching 

stages (Ellis, Deshler, Lenz, Schumaker, & Clark, 1991). 

The learning strategies model has been successfully applied 

to several learning strategies across grade levels with both 

educationally handicapped and average functioning students 

(Graham & Harris, 1989; Schumaker, Denton, & Deshler, 1984; 

Van Reusen, Bos, Deshler, & Schumaker, 1987). 

The instructional stages included in this study were 

(a) obtain a commitment to learn, (b) describe and model the 



strategy, (c) provide practice including goal setting and 

feedback, and (d) promote generalization and maintenance. 

The Kansas model emphasizes phasing out of teacher control 

to promote students' ownership of the strategy. Following 

describing and modeling of procedures, the teacher phases 

into a facilitator role. primary control of the lesson is 

turned over to the students. 

Specific Implementation 

Procedures Across Phases 
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Specific implementation procedures followed for each 

phase of the study, for both conditions follow. 

Implementation of the Baseline Phase 

During baseline (week 1) the assigned researcher 

first familiarized the subjects with the study. Groups were 

then instructed to study an assigned chapter as a group, 

using whatever method they wished. No instruction in study 

methods was provided, however, the researcher did identify 

her/himself as available for help. An offer was made to 

attempt to provide the ~tudents with any materials they 

requested. The students were informed that the time format 

for baseline would be identical to that of the strategy they 

would be learning, two days to prepare for a quiz on the 

third day. 
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Upon their completion, students graded their own 

comprehension quizzes. Grading was supervised by the 

researchers to ensure accuracy-and discourage cheating. 

Following grading, a discussion to obtain a commitment to 

learn was conducted. Students were asked to consider how 

efficient and effective their methods of studying had been. 

An overview of their assigned intervention was given by the 

researcher and students were asked to discuss if/how their 

assigned strategy may help them. 

Implementation of Intervention Phases 

Implementation procedures for the two treatment 

conditions (collaborative learning with ISM and ISM alone) 

are described separately. 

Collaborative Learning and ISM. During the first 

week of intervention (Week 2), the assigned researcher 

explicitly taught the conditional, declarative, and 

procedural knowledge associated with the collaborative 

learning skills and ISM strategy. This teaching used 

cognitive and physical modeling. Activation of prior" 

knowledge was emphasized throughout the activity. Students 

were encouraged to think of previous knowledge/experiences 

they had relative to the procedures and content of the 

lesson. Cumulative review of the collaborative processes 

and strategy steps was also stressed during this first week 



of instruction. students transcribed the strategy steps 

onto cue cards which were kept on their desks each day to 

remind them of the steps. 
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During the next four weeks of intervention (Weeks 3-

6), the instructor turned control of the lessons over to the 

students. She/he transitioned from the role of an 

instructional leader who modeled the skills students were to 

engage, to a facilitator who guided students in their 

practice. During the fourth and fifth weeks of the 

intervention phase, the instructor assumed a monitor role 

which allowed the collaborative groups to work virtually 

autonomously. 

ISM Alone. Instruction for ISM was identical with 

the exception of not including any information regarding 

collaborative learning skills. 

Implementation of the Domain Generalization Phase 

For the domain generalization (week 7), subjects 

remained within their assigned groups. All groups were 

instructed to apply the same skills/strategy they used 

during the intervention ·phase. Instead of the civics text, 

students studied a chapter from a vocational text concerning 

cars' fuel systems (oates, 1979). 
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Implementation of the situation Generalization Phase 

During the situation generalization (Week 8), 

students were randomly reassigned to groups within their 

conditions (see Table 5). New groups were formed using the 

same assignment procedures described in Subjects (p. 46). 

Groups were instructed to continue using their learning 

skills/strategy. All groups again studied from the civics 

textbook. 

Assignment to condition did not vary from the earlier 

phases of the study. Disparities in assignments to novel 

groups included uneven distribution of gender. Two groups 

in each condition were all male, one group in each condition 

included only one male, another group in the collaborative 

learning condition included only one female. The only 

African American and only Asian American students in the 

study were both the only minority members in their 

respective groups, both were assigned to the collaborative 

learning/ISM condition. 

Implementation of the Long Term Application Phase 

Four weeks following the conclusion of the 

intervention phase (Week 9), students were asked to work in 

their original groups. They were instructed, as during 

baseline, to study however they chose. Students studied a 

new chapter from the civics textbook. The option of using 



Table 5 
D~mQg'~Rb1g HAk~YR Qf ~'QYRa ~ ~QD~1t1QD. fQ70: &1tYAt12D 
2~D~'A11zAtlQD '~~~k II 

Group Special 
Grade Parents' Education 

SQbQQl l&:!l~1 ~gDd,~J:: BtbD1g1t~ Ed,YQAt1s;m" E1AQ~m~DtO 

ISM Condition 

C A 11 (12)' MM 1 1 2 3 5 4 
(11) (12) MM 1 1 UU 2 2 

D A 11 11 MM 1 1 2 3 4 3 
(12) 11 MM 1 1 4 3 1 5 

A B 9 10 MM 1 1 3 4 3 2 
(11) 9 F F 5 1 2 2 U U 

B B 9 9 F F 1 1 2 4 2 4 
(10) (11) M F 1 5 3 2 4 U 

Collaborative Learning/ISM Condition 

C B 11 10 FM 1 1 4 2 5 3 
(11) (10) P F 1 2 UU 5 U 

D B (10) 10 HH 1 1 2 U 3 4 
10 (11) PH 1 U UU 5 4 

A A 12 12 HM 1 1 U 3 4 2 
9 10 HH 1 4 2 2 4 6 

B A 12 {12}· MH 3 2 2 3 3 5 
{11} (11) HH 1 1 U 3 1 2 

-1 - other, 2 - African American, 3 - Hispanic, 4 - Asian 
American, 5 - American Indian, U - Unknown. '1 - less than 
8th grade education, 2 - 8th to 12th grade education, 3 - 2 to 
4 years college, 4 - less than 4 years college, U - unknown. 
~umber of classes for which student is enrolled in special 
education, U - unknown. '() - dropped from analysis due to 
attrition. a{} - dropped from analysis to create equal cell 
sizes. 
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any materials, including those from the collaborative 

learning and/or ISM strategies, was provided. 

Intervention Materials 
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This section describes the criteria and procedures 

used for the selection of reading materials studied in all 

phases of the study. 

A reading passage of approximately 3,000 words was 

assigned for each week of the study. Passages had been 

selected from a published civics textbook, civil Justice, 

3rd Edition (McKay, 1988). Each passage was judged 

appropriate for the subjects' reading ability. The fuel 

system passage selected from Maintaining Your Car (Oates, 

1979) for the domain generalization measure, was also deemed 

appropriate for the subjects' reading level. The 

appropriateness of the reading passages was determined by 

the researcher, using a method of text evaluation (Scanlon & 

Anders, 1991) that includes computing a readability level 

(Fry, 1977), conducting a content analysis (Vacca, 1981), 

and an analysis of "considerateness" (Anderson & Armbruster, 

1984). Special education high school teachers who 

participated in the pilot study or Bos and Anders' 

Interactive Teaching project (1986-1989) also reviewed 

sample passages for their appropriateness. These sample 

passages were used in the pilot study (Civil Justice) and 



102 

the Interactive Teaching Project (Maintaining Your Car) with 

similar populations of subjects. 

Because the civics text chapters varied in length 

and/or complexity from week to week, the order of chapters 

was counter balanced within conditions. On weeks for which 

comparisons were made for data analysis using the civics 

text, weeks 1 (baseline), 6 ·(posttest), 8 (situation 

generalization), and 9 (long term application), two randomly 

selected groups in each condition studied chapters 4, 7, 9, 

and 10 respectively; the other two groups in each condition 

studied chapters 10, 7, 9, and 4 respectively. The content 

of these chapters was reviewed by the researcher and judged 

to be relatively similar in difficulty. The chapters were 

thought to be independent of each other based on the 

concepts presented, as identified by content analyses 

(Scanlon, Duran, Reyes, & Gallego, in press). A content 

analysis consists of the researchers constructing a semantic 

map of information in the text chapter. Because several of 

the chapters are contiguous, the order of chapters for all 

other weeks was identical across· conditions. A single 

vocational text chapter was used by all groups in each 

condition for the measure of domain generalization (week 7). 
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Measurement Techniques and Instrumentation 

This section describes the measurement techniques and 

instrumentation used in collecting and coding data. Data 

collection methods and the criteria for observations and 

interviews will be described. 

with the exception of the Classroom structure and 

Context Form (Appendix E) and Teacher Survey of Classroom 

Activities outside of the Study (Appendix F), all 

observations were made by reviewing audio and videotapes. 

During all phases of the study, audio and videotaping 

equipment were set-up in such a manner that they remained 

stationary throughout each session. Equipment was monitored 

and adjusted when student movement out of recording range 

occurred. The potential for the presence of the researchers 

and audio and video equipment to influence subjects' 

performance was dealt with by attempting to familiarize the 

subjects with the equipment before beginning baseline. The 

researchers visited the students in their classrooms and 

explained the purpose of the study, the value of the 

intervention strategies ,to them in general terms, and the 

purposes for taping. An interactive discussion facilitated 

this orientation meeting (see Teaching Script, Appendix C). 

Students were assured that recordings would only be 

accessible to the researchers, their resource room teachers, 

and themselves. To promote comfort with the recording 
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equipment, it was displayed during this discussion session 

and demonstrations and opportunities to use the equipment 

were provided. 

comprehension Measure 

The content area comprehension measure administered 

at the conclusion of each week's lesson included seven 

vocabulary and seven comprehension items. All items were 

objective multiple choice questions. Each item included one 

correct response and two foils. Subjects were instructed to 

select "the one best answer." Comprehension quizzes used 

during the pilot Study and the Interactive Teaching Project 

(Bos & Anders, 1986-1989) were modified by the researchers. 

Additional quizzes were developed for chapters not used in 

those studies. Quiz validity was established by matching 

item topics and response selections to concepts appearing on 

content analysis maps. The special education teachers whose 

students would participate in the study, judged quiz reading 

levels and degree of complexity. These procedures were 

followed to ensure that quizzes were appropriate for the 

students. 

Collaborative Learning and ISM Scores 

Videotapes recorded during baseline (week 1), 

posttest (week 6), both generalizations ( weeks 7 and 8), 

and long term application (week 9) were analyzed to 



determine subjects' use of collaborative learning and ISM 

skills. 
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Verbal and physical gesture interactions were coded 

using a Discourse Analysis Coding Sheet (DACS) (Gallego, 

1989) (see Appendix G). The DACS is an analysis instrument 

designed specifically to identify instances of discourse 

representing the seven components of interactive practices. 

In addition to the seven ISM skills, the DACS includes 

categories for non interactive, off task, and "other" 

communications. "other" communications include those that 

cannot be fit into any ISM category or are 

indistinguishable. The DACS was used for the ISM analyses 

in this'study to code each utterance and/or physical gesture 

of an interaction. Who communicates and the nature of the 

communication (e.g. question, statement, interruption) were 

also coded. For the collaborative learning skills analysis, 

the DACS was modified to include the 11 collaborative 

learning skills, keeping the "off task" and "other" columns. 

Interaction Process Analysis 

Using'the same observations as used to identify 

collaborative learning and ISM skills, verbal and physical 

gesture interactions were coded to identify patterns of 

interaction within groups. The interaction categories 

selected for coding were based on those identified by Bales 
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(1950) and Bijou, Chao, and Ghezzi (1988) in their studies 

of communication interactions. Interactions were coded for 

frequencies of communication initiations and responses and 

for the type of communications (i.e. question, demand, 

interruption, out of group, negative, general interaction, 

and off task). Any interaction that could not be coded by 

these types was identified as a "general interaction." 

Definitions and examples of the interaction process analysis 

categories follow. 

Initiation- Begin a communication interaction. (Does not 

require being responded to.) 

Example:"Let's talk about 'negotiation' now." 

Hand idea written on Post it to group member 

and nod head upward to indicate 'is this ok'? 

Response- contribute to a conversation once it has begun, 

keeping content related to the initiation topic. 

"Now let me tell you what I think." 

In addition to all interactions being coded as either 

initiations or responses, they were also coded by the 

following seven cateqor~es. 

Question- Ask for information. 

"Do you know what this word is"? 

Demand- Insist information be given or an act be done (not 

a request). 

"Put this idea on the map." 
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Interruption- Initiate or respond to a conversation before 

an individual has completed a communication. 

student A: "Carburetor' is important 

because ••• " 

student B: "Never mind that, I think ••• " 

Negative- Make an insulting or hostile remark. (Does not 

have to disagree with other's ideas.) 

"That's a stupid idea." 

"Listen to him, always coming up with the 

right answer, you're such a kiss up." 

out of Group- Communication to individuals other than group 

members or classroom teachers. 

General Interaction- All interactions not fitting any of 

the above categories. 

"I think we should put 'liability." 

Off Task- Communicate on topics not related to lesson 

content or procedures. 

"Are you going to skip sixth period with us"? 

student Interviews 

Prior to baseline and following week 9, six randomly 

selected stUdents from each condition participated in a 

structured interview. The interview was designed to 

identify students' conditional, declarative, and procedural 

knowledge of the collaborative learning and ISM skills; the 
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second interview included additional questions intended to 

elicit subjects' perceptions of their treatment condition 

activities (see student Interview Script, Appendix H). 

Interviews were conducted one-on-one. Each interview 

was audiotaped. All questions were open ended. The pre 

baseline interview was conducted by the researcher assigned 

to that subject's group, the post interview by the other 

researcher. 

To assess metacognition related to reading, students 

were asked to identify purposes for reading both in and out 

of school and to describe what they considered to be good 

reading skills. Questions regarding collaborative learning 

metacognitions asked students to identify what skills they 

considered to be important for collaboration and if and when 

they valued collaboration as a method for learning. The 

following are definitions and examples of statements 

reflecting three categories of metacognitive knowledge 

identified by Paris, Lipson, and Wixson (1983). 

Conditional Knowledge- Understanding when a strategy or 

skill should be applied. . 

Example:"This strategy should be used whenever there 

is a lot of reading to do." 

Declarative Knowledge- Understanding why applying a 

strategy or skill should be effective in a particular 

situation. 



"putting information into groups helps you 

remember what they have to do with each 

other." 

Procedural Knowledge- Understanding how to perform a 

strategy or skill. 
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"First you have to think of what you already 

know. " 

Interview procedures have been adapted from those 

used by Bos and Anders and their colleagues (Bos & Anders, 

1989) to measure student knowledge of interactive processes 

and learning. Specifically, questions were open ended so as 

not to constrict student responses. Unclear responses and 

failures to respond were followed up with additi'onal probes 

intended to solicit the same information as the original 

question. Students were also provided with paper and pencil 

to help them express their responses if they chose. The 

same interview form and procedures were used for all 

interviews so that responses across interviews could be 

compared. Because of subject attrition, four interviews 

from each condition were used fo+ analysis. 

Additional Observations 

Researchers and classroom teachers both completed 

separate observation forms each week of the study. The data 
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for clarification during videotape obser.vations. 

Classroom Context and structure Form 
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Researchers completed an on-site Classroom Context 

and structure Form (see Appendix E) at the conclusion of 

each instructional session. This form was developed during 

the pilot study, based on a procedure developed for 

classroom observation of task demands and student 

interactions (Bos & Lloyd, 1988). The researchers used the 

form to identify any factors which may have influenced the 

lesson but would not be apparent on the videotapes. 

Teacher Survey 

Throughout the course of the study, participating 

teachers were asked to complete a weekly survey (see 

Appendix F). This instrument served two functions, it 

provided information concerning (a) instances of 

collaborative learning and semantic mapping during school, 

other than during study times and (b) the teachers' general 

impressions of their students' proficiency relative to those 

skills outside of study times. 

Data Scoring 

This section describes the scoring procedures used 

for each of the measurement techniques. 



Comprehension Quizzes 

Each subjects' weekly comprehension quiz item 

responses were recorded onto a codinq sheet. Quiz scores 

represent the percent of correct responses. 

Collaborative Learning and ISM Skill Scores 
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Observational analyses were conducted on six seqments 

of each videotape, five minutes each. The five minute 

seqments were selected from each of the six steps of ISM 

(i.e., brainstorm, clue list, relationship map, read, 

review, and study). Because students were not familiar with 

the ISM steps durinq baseline, six randomly selected five 

minute seqments were selected for baseline observation. On 

week nine, students had the option of usinq all, part, or 

none of the ISM steps. The week nine video seqments were 

selected for analysis by first observinq five minutes of any 

steps of the ISM procedure that were employed. The number 

of seqments necessary for a total of six observations were 

then randomly selected and observed. No seqment or portion 

of a seqment was observed more than once. The same five 

minute seqments were observed for both the collaborative 

learninq and ISM skills. 

To obtain ISM and collaborative learninq skill 

scores, the number of instances of each was totaled across 

observed seqments. Two scores were calculated for 
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collaborative skills. Collaborative scores were determined 

by categorizing observed skills as either instrumental or 

expressive. Instrumental skills may be thought of as 

functional skills, or those necessary for carrying out a 

procedure. Expressive skills are more emotive and reflect 

an individual's affect. Instrumental collaborative skills 

included (a) contribute ideas, (b) request information, (c) 

listen actively, (d) encourage others to participate, (e) 

summarize, (f) check for understanding, (g) relieve tension, 

and (h) give direction to group work. Expressive 

collaborative skills were (a) express feelings about group's 

process, (b) express support of individuals for contributing 

ideas, and (c) express liking toward group and members. Two 

scores were also calculated for ISM skills. One ISM score 

was given based on the average of all the skills reflecting 

the seven interactive components. A second ISM score was 

calculated for non interactive and off task interactions. 

Interaction Process Analysis 

Using the collaborative learning skills observations, 

subjects' patterns of iriteraction within their groups were 

coded. Students' frequency of initiations, responses to, 

and interruptions via verbal and/or physical gestures were 

coded. Interactions were also categorized as questions, 

statements, or requests/demands, and as being either 
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positive or negative. The five minute sample segments were 

coded for all group members in attendance. Because 

interactions were coded on the collaborative learning skills 

DACS forms, consistency in interaction process coding 

procedures is the same as that for collaborative skills. 

Frequencies of each category were then tallied for each 

group member. This data will be used to describe changes in 

individual's interactions across the phases of the study. 

student Interviews 

Data from student interviews will not be reported 

separately. Rather, information from interviews will be 

used to elaborate on findings of other analyses when they 

may enrich discussions. 

student interviews were analyzed and coded using 

categorical analysis (Miles & Huberman, 1984). Each 

interview was coded by the researcher who did not administer 

it. Specific categories of student responses in addition to 

conditional, declarative, and procedural knowledge emerged 

from·the data as they were reviewed (Guba & Lincoln, 1981). 

Additional categories included references to purposes of 

reading, perceptions of text books, studying 

collaboratively, and opinions regarding the study. 

References representing different categories wer~ sorted 

within and across interviews. Transcribed interviews were 
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marked by the researchers, identifying statements fitting 

the various categories. Ethnograph, a computerized search 

program, was used to separate statements by response 

categories. To determine scoring reliability, two of each 

researchers' preintervention and two of each's 

post intervention interviews were randomly selected and 

reanalyzed by the researchers. The researchers discussed 

any discrepancies in their evaluation procedures. When 

necessary, previously analyzed interviews were reevaluated 

based on these discussions. No reliability coefficient was 

calculated for this analysis. 

criteria for Observation and 

Interview Scoring Consistency 

Guidelines were developed to assess observers' 

consistency and accuracy in data scoring. 

criteria for Observation Consistency 

The researchers conducted collaborative learning and 

ISM skills observations while reviewing audio and videotapes 

of instructional sessions. 

The researchers trained in the observation techniques 

prior to assessing their consistency as observers. The two 

participated in joint practice observation sessions where 

they freely discussed the observation categories and coding 

procedures. When each stated that she/he believed that both 
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understood the categories and procedures, they agreed to 

measure their consistency. Videos from the pilot study not 

used during training were observed by the two. consistency 

was based on a point by point agreement as to (a) what 

talk/gestures were identified, (b) to whom they were 

attributed, and (c) if they were categorized as questions, 

statements, or demands, positive or negative, and physical 

and/or verbal. These three areas of agreement have been 

identified by Bales (1950) for establishing scoring 

reliability for interaction process analyses. Consistency 

coefficients were calculated separately for the 

collaborative learning and ISM analyses, by dividing the 

number of agreements by the total of agreements and 

disagreements. The researchers continued to train until an 

interrater agreement of .85 or greater on the average of 

(a), (b), and (c) was reached. Coefficients of .90 for the 

collaborative learning observations and .88 for the ISM 

observations were recorded. Coefficients were similarly 

established at the midpoint and conclusion of the study, 

based on videotapes randomly sel~cted from week six of the 

study. When coefficients dropped at the midpoint in the 

study, the observers again discussed appropriate coding 

procedures and again reviewed each others' observations. 
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criteria for Interview Consistencv 

The researchers trained in the interview procedures 

before conducting any interviews. The current interview 

script and audiotapes of sample interviews from Bos and 

Anders' studies (Bos & Reyes, 1989) were reviewed by the 

researchers as part of their training procedures. The two 

researchers rehearsed the current script together. Each 

critiqued how well the other followed the script and asked 

follow up questions. Discussions of what types of 

information the interviews were intended to cull were 

conducted during the rehearsal. Competence as interviewers 

was established when the researchers judged themselves to 

administer the interviews in a similar and acceptable 

manner. comparisons of each one's interviews to the 

interview script indicated that both researchers adhered to 

the script. Interviewers also judged each other as having 

asked similar and acceptable follow up questions. 

Analysis Procedures 

As described in the previous sections, data were 

collected and coded. Comparisons were made within and 

between conditions at baseline (week 1), posttest (week 6), 

and long term application (week 9). comparisons were made 

for comprehension, collaborative learning and ISM skills 

use, and patterns of interaction. The same comparisons were 
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made within and between conditions for baseline (week 1) and 

the domain and situation generalizations (weeks 7 and 8). 

Comprehension quiz scores for the baseline phase 

(week 1), intervention/posttest phase (week 6), and the long 

term application phase (week 9) were used to address 

research question I. An analysis of variance was conducted. 

This procedure was used to determine if differences in 

performance existed among the three phases, both within and 

between conditions. Within condition factors include 

comprehension scores collected at baseline, posttest, and 

long term application. Between conditions factors include 

participation in the ISM or ISM and collaborative learning 

treatment. When main or interaction effects were 

significant, Student Newman Keuls post hoc analyses were 

conducted. 

Instrumental and expressive collaborative learning 

skills scores were used to address research question II. As 

in question I, an analysis of variance was conducted to 

determine if significant differences occurred across 

baseline, intervention, and long.term application phases, 

both within and between conditions. Instrumental and 

expressive scores were compared separately. When main or 

interaction effects were significant, Bonferroni-T contrasts 

were conducted. 
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Interactive semantic mapping skills scores were used 

to address research question III. An analysis of variance 

was conducted to determine if differences in proficiency 

existed among baseline, intervention, and long term 

application phases. When main or interaction effects were 

found, Bonferroni-T contrasts were conducted. 

Interaction process analyses were used to respond to 

research question IV. Frequencies of initiation and 

responses and the nature of communications (i.e. initiation, 

response, question, demand, interruption, negative, to out 

of group individuals, and general interactions) were 

compared for subjects in the two conditions across baseline, 

intervention, and long term application phases. 

Comprehension quiz scores were used to address 

research question V. An analysis of variance was conducted 

among baseline, domain generalization, and situation 

generalization scores to determine if differences in 

performance existed between baseline and each 

generalization. Comparisons were made within and between 

conditions. When main or interaqtion effects were 

significant, Tukey post hoc analyses were conducted. 

Instrumental and expressive collaborative learning 

skills scores were used to address research question VI. An 

analysis of variance was conducted among baseline, domain 

generalization, and situation generalization scores to 
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determine if significant differences existed within and 

between conditions. When main or interaction effects were 

significant, Bonferroni-T contrasts were conducted. 

Interactive semantic mapping skills s.cores were used 

to address research question VII. An analysis of variance 

was conducted to determine if differences existed among 

subjects' baseline and domain and situation generalization 

scores. Comparisons were made within and between 

conditions. When main or interaction effects were 

significant, Bonferroni-T contrasts were conducted. 

Interaction process analyses were used to respond to 

research question VIII. Frequencies of initiation and 

responses (both from and to others) and the nature of 

communications were compared for subjects separately between 

baseline and domain generalization and between baseline and 

situation generalization. 



CHAPTER FOUR 

RESULTS 
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This study was designed to determine the effects of 

combining collaborative learning skills instruction with 

instruction in the interactive semantic mapping (ISM) 

strategy. Thirty-two high school learning disabled (LD) 

students participated in the study. Data on student 

performance were collected in the following areas: (a) 

comprehension, (b) use of collaborative learning skills, (c) 

use of ISM skills, and (d) group interaction patterns. Data 

were collected at five measurement times, baseline, 

posttest, domain generalization, situation generalization, 

and long term application. In addition, subsamples of six 

students from each condition were interviewed prior to and 

following the study. Interviews were used to assess 

students' metacognitive knowledge and perceptions of their 

assigned condition. The post study interviews were also 

used to assess students' perceptions of the study itself. 

Interview results will be reported only in Chapter Five, 

when they inform results of other measures. 

In addition to the 'statistical and descriptive analyses 

used to answer this study's seven research questions, 

correlational analyses were run on the data. These analyses 

were not run to respond to a specific research question. 

Rather, the purpose was to identify what, if any, 
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relationships exist among the various factors. These 

factors include all demographic information (e.g. gender and 

school) and all dependant measures (i.e. quiz scores, and 

collaborative learning and ISM skill scores). Every 

possible pairwise correlation was run. Alpha levels for 

statistical significance were set at .05 and .01, the 

highest level of significance attained will be reported. 

Because the correlational analyses compare relatively small 

sample n's, they are strongly influenced by modest variation 

from the mean. Therefore, findings are best considered as 

indicative of what may be found if larger n's were compared. 

Each research question is presented followed by 

analysis results and correlational analyses. First, 

questions and results addressing baseline, posttest, and 

long term application analyses are presented. Baseline, 

domain generalization, and situation generalization analyses 

and correlations are then reported. 

Baseline, Posttest, 

Long Term Application comparisons 

The first research question~ addressed student 

performance during baseline, posttest, and long term 

application. 
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comprehension of content Area Concepts 

1. Are there significant1 differences among subjects 

in the two conditions in their comprehension of 

content area concepts across baseline, posttest, 

and long term application as measured by the 

comprehension quizzes? If so, how do they differ? 

Mean comprehension quiz scores for the 9 subjects in 

each condition were compared across the three measurement 

times (baseline, posttest, and long term application) (see 

Table 6). A 2 (condition) by (3) (time) ANOVA was used to 

answer this question. Quiz scores are reported as the 

percent of correct responses. Because the assumption of 

homogeneity of variance was not met for this analysis, 

Greenhouse-Geisser and Huynh-Feldt adjusted significance 

levels (Meyers, 1979) were calculated. Both adjusted 

significance test scores supported that reported for the 

ANOVA. The interaction of condition by time was not 

significant, F(2,32)= .45, P = .64 (see Table 7). When 

times were collapsed, no significant differences were found 

between conditions, F(1,16)= .OS, P = .7S. A main effect 

was found for time when conditions were collapsed, F(2,32)= 

4.57, P = .02. Therefore, the LD students in both 

lWhereever the term "significant" appears in this text it 
will be in reference to statistical significance. 



Table 6 

Means and Standard Deviations of Comprehension Quiz Performance. by Condition Cn's = 9) 

Week 

Condition 

ISM 

Collaborative Learning/ISM 

ISM 

Collaborative Learning/ISM 

Baseline Post Test Domain 
Gen . 

• 37 .75 

(.32) (.19) 

.41 .61 

(.36) (.68) 

.37 .57 

(.32) ( .18) 

.43 .61 

(.39) ( .19) 

Situation 
Gen. 

.07 

(.04) 

.08 

( .04) 

Long Term 
Application 

.32 

(.39) 

.39 

(.38) 

.. 
N 
W 



Tabl. 7 124 

SUMary Tobl •• for COmpttben,ion OUi, PorCooange AHOY'" 

Source S8 df . p p 

Ba8eline, Po~t Test, Long Tera Application 

Condition 0.00 1 0.00 0.08 .78 

Time 1.18 2 0.59 4.57 .02 

C by '1' 0.12 2 0.06 0.45 .64 

Within 4.12 32 .13 

Basel in., Doaain Generalization, Situation Generalization 

Condition 0.02 1 0.02 0.26 

Ti .. 2.45 1.22 25.71 ~.0001 

C by '1' 0.01 0.00 0.06 .95 

Within 1.52 32 .05 
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conditions changed similarly in comprehension quiz 

performance across the phases of the study. Figure 4 

depicts each condition's quiz performance across measurement 

times. A Student Newman-Keuls post hoc analysis indicated a 

significant increase between baseline and posttest, as well 

as a significant decrease between posttest and long term 

application, p = .05. No significant difference in 

comprehension was found between baseline and long term 

application. The increase in comprehension between baseline 

and posttest indicates that participation in both conditions 

benefitted LD adolescents' content area comprehension. The 

drop on the long term achievement measure indicates that 

students did not continue to benefit from their assigned 

conditions when given a choice as to how to study. Results 

from questions 2 and 4 should provide further information on 

strategy use during posttest and long term application. 

These results will serve to clarify the findings reported 

here. 

Observations by the researchers during the study 

indicated that students' earnest. participation began to wane 

in the final two weeks of the study (situation 

generalization and long term application). Therefore, the 

findings of these measurement times may be questioned. 



1.00 

0.75 

0.25 

0.00 

1 2 

Measurement lime 

Condition .-.-. ISM "''''-6 CL \ISM 

Figure 4: Comprehension Quiz Performance at Baseline, 
Posttest, and Long Term Application. 

126 
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Use of Collaborative Learning Skills 

2. Are there significant differences among subjects 

in the two conditions in their proficiency at 

collaborative learning skills at baseline, 

posttest, and long term application? If so, how 

do they differ? 

To answer this question, all interactions observed on 

videotapes were coded as representing collaborative skills, 

off task, or other (indistinguishable or not representative 

of any other category) communications. Collaborative skills 

were further separated as being either instrumental or 

expressive. Eight instrumental collaborative skills were 

identified: (a) contribute ideas, (b) request information, 

(c) listen actively, (d) encourage others to participate, 

(e) summarize, (f) check for understanding, (9) relieve 

tension, and (h) give direction to group work. Three 

expressive collaborative skills were also identified: (a) 

express feelings about group's process, (b) express support 

of individuals for contributing ideas, and (c) express 

liking toward group and members., Skill scores represent the 

mean number of interactions per ISM lesson for all subjects 

in a condition. To calculate this mean, each subject's 

interactions from each of the ISM steps in which she/he was 

observed were totaled and divided by the number of steps for 

which she/he was observed. Instrumental and expressive 
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collaborative learning skills and off task mean scores were 

compared between conditions and across measurement times. 

Comparisons were made among the two conditions at the 

three measurement times, on their mean incidence of the 

three categories of interactions coded (instrumental, 

expressive, and off task). A 2 (condition) by (3) (time) by 

(3) (interactions) ANOVA was used for statistical 

comparisons. When significance was found, Bonferroni-T 

contrasts were used to identify the significance. This 

analysis, unlike the Tukey, only tests comparisons of 

interest (Rosenthal & Rosnow, 1985). Many possible pairwise 

comparisons were not of interest and therefore, were not 

tested (e.g. the instrumental collaborative skills of one 

condition at baseline, compared to the other condition's 

expressive collaborative skills at posttest). Table 8 

presents the means and standard deviations and Table 9 

presents the ANOVA summary table for these data. The 

assumptions of homogeneity of variance were met for the 

three interaction tests in this ANOVA. The effect for the 

interaction of condition by time ,by measure was not 

significant, F(4,40)= 2.08, P = .10. Nor was the 

interaction of condition by measure significant, F(2,20)= 

.81, P = .458. The interaction of condition by time was 

significant, F(2,20)= 3.60, P = .046, as was the interaction 

of time by measure, F(4,40)= 18.53, P ~ .0001. No 



Table 8 . 
Means and Standard Deviations of Collaborative and Off TAsk Interaction., b7 
Condition (n's z 9) 

We.k 

Ba.eUn. Po.t ,. •• t Domain SituaUon Long '.ra 
condition Gen. Gen. AppUcaUon 

ISM 

iutrUllental 2.22 10.11 7.39 
(2.26) (5.4) (4.86) 

eqressive .60 2.02 .97 
(.58) (1.54) (1.06) 

off task 1.37 3.89 5.50 
(1.53) (2.12) (3.75) 

Collaborative Learning/ISM 

iutr_ntal 2.21 9.88 3.23 
(1.61) (4.11) (4.42) 

eqre •• ive .00 1.38 .03 
(.00) (l.56) (.08) 

off task 1.33 1.67 .93 
(1.29) (2.15) (1.01) 



Page 2 
(Table 8 continued) 

Condition 

ISM 

instrumental 

expressive 

off t·ask· 

Collaborative Learning/ISM 

instrumental 

expressive 

off task 

Week 

Baseline Post Test Domain 
Gen. 

2.22 14.01 
(2.26) (LSI) 

.60 1.91 
(0.58) (1. 78) 

1.37 4.30 
(1. 53) (3.46) 

2.12 7.91 
(1. 70) (3.99) 

.08 .76 
(.18) ( .85) 

1.56 1.94 
(1.45) (1.82) 

Situation 
Gen. 

11.49 
(2.89) 

1.40 
(1.05) 

3.88 
(3.16) 

9.00 
(5.95) 

.45 
(.33) 

1.90 
(2.28) 

Long 'l'erm 
Application 

... 
w 
0 
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Table 9 

Summary Table for Collaborative LeArning Skills ANOYAs; 

Baseline. Post Test. Long Term Application Analyses 

Source 

condition 

Time 

C by T 

Within 

Measure 

C by M 

T by M 

C by T by 

M 

within 

SS . df MS 

59.83 1 59.83 

225.36 2 112.68 

43.42 2 21.71 

120.62 20 6.03 

470.13 2 235.06 

10.89 2 5.44 

179.75 4 44.94 

20.19 4 5.05 

97. 40 2.42 

F p 

1.94 .19 

18.68 

. 3.60 .046 

35.07 

.81 .46 

18.53 .~.OOO1 

2.08 .10 



132 

significant differences were found between conditions when 

time and measure were collapsed, F(1,10)= 1.94, P = .194. A 

significant effect was found for time when condition and 

measure were collapsed, F(2,20)= 18.68, P ~ .0001. When 

condition and time were collapsed, a significant effect was 

also found for measure F(2,20)= 35.07, P ~ .0001. Figure 5 

depicts each conditions' use of collaborative skills and off 

task interactions across the measurement times. Bonferroni

T contrast analyses indicated significant increases between 

baseline and posttest in instrumental collaborative learning 

skills for both conditions (alpha level for significance set 

at .0056). Instrumental skill use decreased significantly 

between posttest and long term application. However, 

occurrence of instrumental skills at long term application 

remained significantly higher than at baseline. Occurrence 

of expressive collaborative skills increased between 

baseline and posttest, but not significantly, and reverted 

to approximately baseline level at long term application. 

Off task interactions also increased between baseline and 

posttest for the ISM condition and continued to increase at 

long term application, although they were only significantly 

different between baseline and long term application. Off 

task interactions for the collaborative learning/ISM 

condition increased from baseline to posttest and then 

decreased at long term application. There were no 
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significant differences between any times for this 

condition. Results of these analyses indicate that LD 

students increased group interactions when they participated 

in either condition. Regardless of condition, students used 

considerably more instrumental collaborative skills than 

expressive. Therefore, while participation in the 

strategies enhanced instrumental skills use, it had 

relatively little effect on use of expressive skills. 

Use of ISM Skills 

3. Are there significant differences among subjects 

in the two conditions in their ISM skills 

proficiency across baseline, posttest, and long 

term application? If so, how do they differ? 

For this analysis, all interactions observed on 

videotapes were coded as representing ISM (on task 

interactions reflecting any of the seven interactive 

components), nonISM (any on task interaction not 

representative of any interactive component), off task, or 

other (uncodable). For ISM interactions, Bos and Anders' 

(1987) seven interactive components were identified: (a) 

activate prior knowledge, (b) tie new knowledge to old, (c) 

predict relationships, (d) cooperative knowledge share, (e) 

use concepts in relation to context, (f) justify 

relationships between and among concepts, and (g) confirm 

understanding_ Mean scores by condition for ISM, nonISM, 



and off task interactions were compared across times and 

between conditions. 
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Comparisons were made among the two conditions at the 

three measurement times, on the three coded skill 

categories. A 2 (condition) by (3) (time) by (3) (skill 

categories) ANOVA was used to answer this question. When 

significance was found, Bonferroni-T contrasts were used to 

identify significant differences. Table 10 provides the 

means and standard deviations of conditions across times. 

Assumptions of homogeneity of variance were met for this 

ANOVA. The interaction effect for condition by time by 

measure was significant, F(4,48)= 6.48, P ~ .0001. Table 11 

is a summary source table for this ANOVA. The condition by 

time interaction effect was not significant, F(2,24) = .53, 

P = .59, nor was the condition by measure interaction 

significant, F(2,24)= 1.79, P = .19. The interaction of 

time by measure was significant, F(4,48) 9.34, P ~ .0001. 

The main effect for condition, when time and measure were 

collapsed, was not significant, F(1,12)= 1.83, P = .20. The 

effect for time, when condition and measure were collapsed, 

was significant, F(2,24)= 12.82, P ~ .0001. The effect for 

measure when condition and time were collapsed was also 

significant, F(2,24)= 23.87, P ~ .0001. Figure 6 depicts 

each condition's use of ISM, nonISM, and off task 

interactions. Bonferroni-T post hoc analyses (alpha level 
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Heans and Standard Deviations of Interactive, Ron-Interactive, and Off Task 
Interactions, by Condition 

Condition 

ISH 

interactive 

non-interactive 

off task 

Collaborative Learning/ISM 

interactive 

non-interactive 

off task 

Week 

Baseline Post Test Domain 
Gen. 

2.64 5.38 
(3~41) (2.91) 

0.00 .99 
(0.00) (.94) 

1.51 3.40 
(2.56) (1. 79) 

.66 5.41 
(.68) (1.41) 

.09 .34 
(.12) ( .35) 

1. 73 2.21 
(2.04) (2.33) 

Situation 
Gen. 

Long Term 
Application 

1.06 
(1.09) 

.31 
(.36) 

5.65 
(3.88) 

2.17 
(1.93) 

.09 
(.16) 

1.31 
(1.02) 

... 
w 
0\ 



Table 10 
page 2 

Condition 

ISM 

interactive 

non-interactive 

off task 

Collaborative Learning/ISH 

interactive 

non-interactive 

off task 

Baseline Post fest 

5.00 
(4.49) 

0.00 
(0.00) 

2.48 
(2.88) 

1.13 
(.81) 

.07 
(.12) 

2.53 
(2.27) 

Week 

Domain Situation Long ferm 
Gen. Gen. Application 

10.95 5.19 
(2.93) (3.41) 

.21 .41 
(.28) ( .57) 

3.26 6.20 
(l.70) (2.02) 

5.22 4.58 
( .84) (3.41) 

.22 .08 
(.19) (.14) 

4.00 5.17 
(3.84) (6.17) ~ 

w 
~ 



Table 11 

Summary Table for ISM Skills; Baseline. Post Test. Long Term 

Application Analyses 

Source 

Condition 

Time 

C by T 

Within 

Measure 

C by M 

Within 

T by M 

C by T'by 

M 

Within 

ss df MS 

16.65 1 16.65 

71.38 2 35.69 

2.97 2 1.48 

66.83 24 2.78 

172.38 2 86.19 

12.92 2 6.46 

86.65 24 3.61 

85.76 4 21.44 

59.50 4 14.88 

110.24 48 2.30 

F p 

1.83 .20 

12.82 ~.OOOl 

.53 .59 

23.87 ~.OOOl 

1.79 .19 

9.34 ~.OOOl 

6.48 ~.OOOl 

138 
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for significance set at .0056) indicated that both 

conditions significantly increased their amounts of ISM 

interactions between baseline and posttest, and 

significantly decreased them between posttest and long term 

application. Conditions also increased significantly in off 

task interactions between baseline and long term 

application. No significant differences were found for 

nonISM interactions between measurement times. Therefore, 

regardless of condition, usage of skills reflecting the ISM 

strategy was highest at posttest, when students had been 

regularly participating in the ISM strategy over five weeks. 

The decrease in ISM skills usage at long term application 

reflects the students' choice not to engage in the ISM 

strategy at that time. 

Interaction Patterns 

4. Do subjects' small group interaction patterns 

change across baseline, posttest, and long term 

application phases? If so, how do they change? 

An examination of interaction patterns within groups 

indicates variation both within ~nd between conditions in 

how they functioned across baseline, posttest, and long term 

application phases. This analysis adds to the above 

observations of collaborative and ISM skills interactions by 

describing the nature of those interactions in groups. 

Findings will be reported for conditions, citing examples of 
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individual groups. One of the four groups from the ISM 

condition had insufficient attendance to be analyzed in all 

weeks but baseline and situation generalization. 

Overall Interaction Rates. Mean occurrence of all 

interactions were compared between conditions across times. 

At baseline, the ISM condition groups averaged slightly less 

than one interaction per five minute observation segment. 

Collaborative learning/ISM groups averaged two interactions 

per segment. At posttest, interactions for collaborative 

learning/ISM groups increased by eight on the average, while 

ISM condition group interactions increased by an average of 

seven. Mean occurrence dropped for both conditions at long 

term application. During long term application, ISM groups 

increased off task interactions. Collaborative learning/ISM 

groups decreased in off task interactions. Groups in the 

ISM condition then averaged just under 4.5 total 

interactions to collaborative learning/ISM groups' 

approximately 3 interactions. Therefore, both conditions 

increased interactions approximately equally when taught 

their respective conditions, and. decreased to a similar 

level when left to study as they chose. On the average, 

little difference in overall interactions existed between 

conditions. 

Initiations and Responses. All interactions were coded 

as either initiations or responses. Initiations are 
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interactions that attempt to begin an interaction on a new 

topic. For example, after a period of silence, Jack asks 

Bob, "How do you spell superior court"? Responses are all 

interactions that serve to continue that topic of 

conversation. Two examples are (a) Bob says "s-u-p-e-r-i-o

r" and (b) Tanya interrupts Bob to say "I think we need to 

put that in the group labeled 'legal remedies." The mean 

occurrence of initiations indicates whether few or several 

topics were attempted to be discussed in the groups. Mean 

responses reflect whether discussions of initiations 

included many communication interchanges. 

Figure 7 depicts conditions' initiation and response 

patterns across phases. Groups in the collaborative 

learning/ISM condition consistently doubled their 

communication interaction initiations between baseline and 

posttest. They decreased them by approximately the same 

amount from posttest to long term application. Groups in 

the ISM condition increased interactions almost three times 

as much at posttest as compared to baseline. But, ISM 

groups were highly varied in increasing and dropping from 

posttest to long term application. The increase in 

occurrence of response interactions from baseline to 

posttest was approximately equal among groups in the two 

conditions. Some groups in each condition continued to have 

very little interaction at posttest. However, groups tended 
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and Long Term Application. 



to have twice as many responses as initiations. At long 

term application, all groups decreased in their response 

rates but did not revert to baseline levels. 
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While not significant, ISM condition students engaged 

in more off task interactions than did collaborative 

learning/ISM students. While more interaction initiations 

were found for the ISM condition groups, they included more 

off task interactions. The relatively equal amount of 

response interactions must be considered in relation to how 

many initiations occurred. Therefore, collaborative 

learning/ISM groups tended to discuss fewer topics but those 

they did were discussed with more interchanges. 

In addition to being coded for initiations and 

responses, each interaction was further coded into the 

following categories, which were not mutually exclusive: (a) 

"general interactions," those interactions not fitting any 

of the following categories, (b) question asking, (c) demand 

interactions, (d) negative interactions, (e) interruptions, 

and (f) communications to individuals out of group (review 

definitions, p. 82). with the exception of question asking, 

none of these categories of interactions were explicitly 

taught to students in either condition. Two collaborative 

skills in particular promoted question asking, "request 

information," and "check for understanding." Students in 

the collaborative learning/ISM condition were indirectly 
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taught some of these interactions. For example, students 

learned to express warmth and liking and to politely reject 

ideas they disagreed with, both incompatible with "negative 

interactions." Data from the six categories are discussed 

separately. 

General Interactions. Figures 8 - 14 demonstrate 

groups' general interaction patterns across study phases. 

The increase in general interactions was approximately the 

same for groups in both conditions. At long term 

application both conditions tended to decrease in occurrence 

of interactions. Collaborative learning/ISM condition 

groups decreased the most. This finding is consistent with 

the fact that collaborative learning/ISM groups averaged 

more overall interactions at posttest but fewer at long term 

application. 

ouestions. Question interactions occurred most often 

after general interactions. Figures 8 - 14 include groups' 

occurrence of question asking by condition. Collaborative 

learning/ISM groups all increased in question asking between 

baseline and posttest. Groups i~ the ISM condition 

decreased or remained at M = 0.00. One ISM group had an 

unusually large portion of questions at baseline but 

regressed toward the mean level for the collaborative 

learning/ISM condition at posttest. Two groups in each 

condition asked no questions at baseline. Only the two 
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groups from the ISM condition again asked no questions at 

posttest. Between posttest and long term learning, 

collaborative learning/ISM question asking decreased to 

approximately baseline levels. Two out of the three groups 

in ISM increased slightly. These data indicate that 

collaborative learning/ISM groups were more likely to ask 

questions when engaged in their assigned activities. As was 

noted above, question asking is reflective of some of the 

collaborative skills identified in this study. 

Demands. Demand interactions for groups in both 

conditions are depicted in Figures 8 - 14. For all groups, 

except one group in the ISM condition, demand interactions 

increased between baseline and posttest. At long term 

application, demands decreased for some groups- more 

commonly in the collaborative learning/ISM condition. The 

mean occurrence also tended to be less for collaborative 

learning/ISM groups. Demands are poor collaborative skills 

of the type observed in the pilot study. When students 

demand their idea be accepted or that group members behave 

in a certain manner, a hierarchy.of command is being 

imposed. Demands may be resisted by individuals who 

perceive an attempt to be coerced. In a collaborative 

approach, members are consulted and agree to decisions or 

actions. 
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Negative. Negative interactions include hostile and 

insulting interactions. Negative interactions tend to deter 

individuals from interacting with one another (Bryan, 

Wheeler, Fe1can, & Henek, 1976). Figures 8 - 14 depict 

groups' use of negative interactions across study phases. 

The occurrence of negative interactions was low during 

baseline. Only one group in each condition evidenced any 

negative interactions at this time. At posttest occurrences 

increased for all groups, excepting one collaborative 

learning/ISM group. The increase was slightly greater for 

collaborative learning/ISM groups than it was for ISM 

groups. Only one group increased negative interactions at 

long term application. This collaborative learning/ISM 

group only had two members who were consistently in 

attendance. They had few interactions of any sort across 

the phases of the study. The increase in negative 

interactions by the end of the study may reflect a growing 

dissatisfaction with being grouped with another individual 

with whom little interaction occurred. 

Interruptions. Interruptio~s represent a poor 

collaborative skill. An interrupter may not be listening 

actively. Interrupting a contribution to a discussion may 

also be perceived as not expressing respect toward others 

and their ideas. Figures 8 - 14 depict patterns of 

interruptions for groups in each condition. While 



155 

interruptions increased for both conditions, they increased 

the most for students in the ISM condition. Not 

interrupting was not directly taught in either condition. 

Students who received collaborative learning instruction may 

have indirectly learned not to interrupt as a result of 

collaborative skills instruction. The collaborative skills 

instruction taught respect for others' contributions. While 

both conditions decreased in interruptions at long term 

application, they remained higher for ISM groups. 

Out of Group Interactions. Interactions to individuals 

out of the group may be a function of lack of interest in 

one's own group. It also may reflect interest in other 

classroom peers or groups. Occurrence of out of group 

interactions for groups in each condition are depicted in 

Figures 8 - 14. While out of group interactions occurred 

for all groups across study phases, they were slightly more 

common in collaborative learning/ISM condition groups. In 

the group with the highest out of group mean (2.70) at 

posttest, an ISM condition group, a single member frequently 

complained about his group mates~ One member was frequently 

off task and the other two were often absent and both were 

infrequent communicators when in attendance. This same 

individual periodically confessed to a crush on a member of 

another group, to whom he frequently spoke. In most other 

groups, out of group interactions were more equally 
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distributed among members. out of group interactions 

increased at posttest for all groups, regardless of 

condition. out of group interactions increased for only one 

group from each condition at long term application. These 

two groups were (a) the collaborative learning/ISM group of 

two who had few interactions with each other and (b) the ISM 

group including the member with a crush on an out of group 

classmate. 

These interaction process analysis observations do not 

clearly indicate more positive interactions for groups from 

one condition versus the other. Rather, they demonstrate 

that how different groups interacted at the various data 

collection times was not strictly a function of assigned 

condition. In general, collaborative learning/ISM condition 

groups engaged in more positive interactions and fewer 

negative than did ISM condition groups. However, this 

distinction is not strong. And, individual groups in each 

condition were the exception and not the rule. Factors such 

as to what degree individual members engaged in different 

categories of interaction and rates of attendance likely 

contributed to group interaction patterns. 

Correlational Analyses 

Several of the statistically significant correlations 

indicate interesting relationships among the data. These 
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findings serve to elaborate on those of the planned analyses 

for research questions 1 through 7. 

Based on certain significant correlations, 

comprehension and skills performance at posttest and long 

term application seem ,to have been related to students' 

proficiencies in those areas, as measured at baseline. 

Relationships of Baseline Proficiencies to Posttest and 

Long Term Application. In some instances, entry level 

proficiencies may have been in conflict with study 

interventions. Comprehension quiz performance at baseline 

was negatively correlated with quiz performance at posttes~ 

(r = -.81, P ~ .01). This finding may indicate that the 

more proficient comprehenders at baseline were debilitated 

at posttest by the activities of their assigned condition. 

These students may have considered the new strategy as 

unnecessary or they may have been confused by the new 

strategy because they already used skills that might have 

conflicted with what they were asked to learn. 

The baseline measurements assessed students' 

comprehension and skill abilitie~ prior to intervention. 

similarly, long term application assessed students' 

proficiencies when they chose how to study. Comprehension 

and skill usage at these times may reflect to what degree 

students benefitted from intervention. For example, 
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comprehension quiz performance at long term application was 

negatively correlated with frequency of off task 

interactions at both baseline (r = -.58, P S .05) and long 

term application (r = - .50, P S .05). Thus, those who 

scored higher on the long term application quiz had been off 

task less frequently when allowed to study as they chose. 

Comprehension at long term application was also negatively 

correlated with baseline ISM skill use (r = -.63, P S .01). 

Again, these students may have had skills that conflicted 

with those of their assigned condition. If so, they may not 

have considered learning more skills as necessary, or they 

may have been confused as to how to relate their existing 

skills to new ones. As further evidence of the 

meaningfulness of differences between students at baseline, 

use of nonISM skills and off task interactions were 

significantly correlated at baseline (r = .55, P S .05). 

The two were also correlated at posttest (r = .58, P S .05) 

and long term analysis (r = .72, p.~ .01). Neither of these 

were correlated with use of ISM skills at any time. Thus, 

those who were already proficien~ in ISM skills interacted 

differently from those who were not. However, correlational 

analyses do not indicate that these two types of students 

comprehended significantly differently at any measurement 

time. 
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Expressive Collaborative Skills Use. Correlational 

analyses findings indicate that use of expressive 

collaborative skills may reflect characteristics of students 

more than their strategy learning. Baseline ISM skills use 

was correlated with expressive collaborative skills use at 

both posttest (r = .83, P ~ .01) and long term application 

(r = .71, P ~ .01). Thus, those students who were 

comparatively proficient at ISM skills before interventions 

began were the more likely to use expressive collaborative 

skills following intervention. As was reported, frequency 

of expressive skills use did not change significantly across 

times. 

At posttest, expressive skills use was significantly 

correlated with off task interactions (r = .63, P ~ .05). 

The two were also correlated at long term application (r = , 

.78, P ~ .01). Thus, expressiveness may be more reflective 

of the social outgoingness of LD students than of the nature 

of their academic participation in the ISM strategy. 

Correlations Involving Gender. The most frequently 

significant correlation involving gender was that between 

gender and use of expressive collaborative skills. 

Statistically significant negative correlations were found 

at baseline (r = -.49, P ~ .05), posttest (r = -.58, P ~ 

.05), and long term application (r = -.64, P ~ .01). (The 

negative correlation is a function of how gender was coded 
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for analysis, i.e. 1 = female, 2 = male.) These findings 

indicate that at all three measurement times girls used 

significantly more expressive skills in their interactions 

than did boys. This finding is consistent with Kagan's 

(1982) assertion that adolescent girls are more likely than 

boys to express emotion and attitudes. Neither gender nor 

expressive skills use were correlated with comprehension at 

any of the three measurement times. 

At long term application, gender was inversely 

correlated with ISM skill use (r = -.65, P S .01) and nonISM 

skill use (r = -.56, P S .05). Thus, at this time, while 

none of the student groups chose to study using their 

assigned strategy as they learned it at this time, females 

were more inclined to be on task. The proportion of females 

included in the analyses for the two conditions was 

approximately equal, 3 in the ISM condition and 2 in the 

collaborative learning/ISM condition. 

Additional Correlations of Interest. Certain other 

significant correlations from these analyses are not part of 

general trends but are nonetheless informative. 

Use of ISM skills and instrumental collaborative skills 

were significantly correlated at posttest (r = .61, P ~ 

.01). Therefore, performance of either ISM or instrumental 

skills may have aided performance of the other at this 

measurement time. This would indicate the compatibility of 
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performing the ISM strategy and instrumental collaborative 

skills. As was noted previously, instrumental skills are 

more necessary than expressive to perform the steps of the 

ISM strategy. 

A negative correlation was found between condition and 

off task interactions at long term application (r = -.69, P 

~ .01). (The negative correlation was again a function of 

how the variables were coded, ISM = 1, collaborative 

learning/ISM = 2). Comparisons of mean incidence of off 

task interactions at this time bear out the correlation. 

Mean off task interactions for the ISM condition were 5.7 

compared to the collaborative learning/ISM condition's 1.3. 

The implication of this correlation is ~hat groups in the 

collaborative learning/ISM condition were off task 

significantly less at long term application than were those 

in the ISM condition. 

Significant researcher effects were found for 

comprehension at baseline and long term application. At 

baseline, students assigned to researcher number 1 had 

significantly higher quiz scores. (M = .65) than did those 

assigned to researcher number 2 (M = .06) (r = -.91, P ~ 

.01). At long term application, the pattern was reversed (r 

= .91, P ~ .01). Mean quiz scores at this time were .06 for 

researcher-1's students and .72 for researcher 2's. Thus, 

at long term application researcher number 2 may have done 
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more to promote students' comprehension, possibly influenced 

by the researchers' actions across the phases of the study. 

The relevance of the correlation at baseline is not clear. 

Researcher was not significantly correlated with any other 

variable. 

Baseline, Domain Generalization, and 

situation Generalization Comparisons 

Following are the findings for research questions 5 

through 8 and correlational analyses, which address 

comparisons of baseline to domain generalization and 

situation generalization. Comparisons. between the two 

generalizations are not of interest and will not be 

reported. 

Comprehension of Content Area Concepts 

5. Are there significant differences among subjects 

in the two conditions in their comprehension of 

content area concepts between baseline and domain 

generalization; and between baseline and situation 

generalization, as measured by the comprehension 

quizzes? If so, how do they differ? 

The two conditions' comprehension quiz performance at 

baseline were compared to domain generalization and'to 

situation generalization. A 2 (condition) by (3) (time) 

ANOVA was used for these analyses. Table 6 presents means 

and standard deviations of comprehension quiz performance by 
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condition. The assumptions of homogeneity of variance were 

not met for this ANOVA. Greenhouse-Geisser and Huynh-Feldt 

adjusted significance levels were calculated and found to be 

consistent with those of the ANOVA. Table 7 provides a 

summary table for this ANOVA. The interaction of condition 

by time was not significant, F(2,32)= .06, P = .95. No 

significant differences were found between conditions, 

F(1,16)= .26, P = .62. A significant difference was found 

for time, F(2,32)= 25.71, P ~ .0001. Figure 15 depicts 

comprehension quiz performanca across times for the two 

conditions. Tukey post hoc analyses revealed that 

comprehension quiz performance increased significantly for 

both conditions between baseline and domain generalization. 

Quiz performance between baseline and situation 

generalization decreased significantly for both conditions. 

The improvement in performance at domain generalization 

reflects students' ability to generalize their skills to a 

new content area text domain (career/vocational) which has 

been suggested to be less "considerate," or accessible for 

comprehension, than other content area texts (Scanlon & . 

Anders, 1989). The decrease in comprehension from baseline 

to situation generalization may reflect that students in 

each condition had difficulty transferring their skills to 

novel peer groups, even when studying a familiar content 

domain. such an outcome is highly plausible, however, 
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observations by the researchers indicate that participation 

during situation generalization may have been influenced by 

a lack of motivation to continue the project. 

Use of Collaborative Learning Skills 

6. Are there significant differences among subjects 

in the two conditions in their proficiency at 

collaborative learning skills between baseline and 

domain generalization; and between baseline and 

situation generalization? If so, how do they 

differ? 

The two conditions were compared among the three 

measurement times on their instrumental and expressive 

collaborative learning skills and off task interactions. A 

2 (condition) by (3) (time) by (3) (skills) ANOVA was used 

to address this question. Table 8 presents means and 

standard deviations of collaborative skills used by 

condition. All assumptions of homogeneity of variance were 

met for this ANOVA. Table 12 presents an ANOVA summary 

table for the collaborative skills use ANOVA. The 

interaction of condition by time,by measure was not 

significant, F(4,36)= 1.86, P = .17. Nor was significance 

found for the interaction of condition by measure, F(2,18)= 

1.35, P = .29. However, the interaction of time by measure 

was significant, F(4,30)= 21.59, P ~ .0001. Significant 

differences were also found between conditions when time and 



Table 12 

Snmmary Table 'for Collaborative Learning Skill,: Baseline, 

Domain Generalization, Situation Generalization Analy,e. 

Source 

Condition 

Tille 

C by T 

Within 

Measure 

C by K 

Within 

T by M 

C by T by 

M 

Within 

SS df lIS 

72.40 1 72.40 

284.45 2 142.23 

38.45 . 2 19.23 

165.28 18 

858.45 2 429.23 

18.14 2 9.07 

121.36 18 

258.91 4 64.73 

22.33' 4 5.58 

107.94 36 3.00 

p p 

7.15 .03 

15.49 ~.OOOl 

2.09 .15 

63.66 ~.OOOl 

1.35 .285 

21.59 ~.OOOl 

1.86 .14 
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measure were collapsed, F(1,9)= 7.15, P = .03. When 

condition and measure were collapsed, a significant 

difference was also found for time, F(2,18)= 15.49, P ~ 

.0001. And, when condition and time were collapsed, a 

significant effect was found for measure, F(2,18)= 63.66, P 

~ .0001. Figure 16 depicts each condition's collaborative 

skills and off task interactions across baseline and the two 

generalization measures. Bonferroni-T contrast analyses 

(alpha level for significance set at .0056) revealed that 

instrumental collaborative skill means increased 

significantly for both conditions between baseline and 

domain generalization, as well as between baseline and 

situation generalization. Instrumental skills for the ISM 

condition were significantly greater than those of the 

collaborative learning/ISM condition at domain 

generalization. Expressive skill means were again very low 

for both conditions at all three measurement times. 

Interestingly, ISM condition students exhibited 

significantly more expressive collaborative skills at 

situation generalization than di~ collaborative learning/ISM 

students. Off task interactions were significantly higher 

than baseline at both domain and situation generalization. 

Evidence exists that students in both conditions 

continued to engage in on task interactions during each 

generalization. consistent with the baseline, posttest, 



15 
14 
13 
12 

8 11 
c 10 
~ 8 

~~ 
I: 

4 
3 
2 
1 
o 

1 

------------.-...... _--

.. -----.--.. -~------------------.--.. -.--~ ------_._--_.- ~ 

2 S 
Measurement l1me 

Skill --- ISM Instrumental . .... ISM expressive 
....-. ISM off task 
...... a. \ISM Instrumental 
.-0 ... CL \ISM expressive 
....... -. CLnSM off task 

Figure 16: Collaborative Learning Skille at Baseline, Domain 
Generalization, and Situation Generalization. 

168 



169 

long term application analyses, students were more prolific 

at instrumental than expressive collaborative learning 

skills. Researchers' observations warn to be cautious in 

accepting situation generalization findings as valid. Both 

conditions' significant increase in off task interactions at 

situation generalization reflect the limitedness of on task 

engagement. This may be the result of students' frustration 

with the study, or their difficulty in engaging in 

appropriate activities when assigned to study in novel 

groups. 

Use of ISM Skills 

7. Are there significant differences among subjects 

in their ISM skills proficiency between baseline 

and domain generalization; and between baseline 

and situation generalization? If so, how do they 

differ? 

The two conditions were compared across times on mean 

scores for ISM, nonISM, and off task interactions. A 2 

(condition) by (3) (time) by (3) (skill categories) ANOVA 

was used to address this questio~. Table 10 presents means 

and standard deviations of ISM skills use by condition. The 

interaction of condition by time by measure was not 

significant, F(4,28)= 1.34, P = .28. Table 13 presents an 

ANOVA summary table for ISM skills u~e analyses. 

Assumptions of homogeneity of variance were met for this 



Table 13 

Snmmary 'labl. tor IS" Skill,; Baseline. DoIIain Generalization. 

situation Generalization 

Source ss cSf lIS p p 

Condition 25.42 1 25.42 2.15 .19 

Time 60.78 2 30.39 4.88 .03 

C by T 3.06 ·2 1.53 .25 .79 

Within 87.25 14 6.23 

Measure 344.60 2 172.30 21.80 ~.OOOl 

C by H . 44.03 2 22.01 2.79 .10 

Within 110.63 14 7.90 

T by H 84.15 " 21.04 4.15 .01 

C by T by 27.14 . 4 1.34 .28 

Within 141.97 28 5.07 
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ANOVA. The condition by time interaction was not 

significant, F(2,14)= .25, P = .79. Nor was the interaction 

between condition and measure significant, F(2,14)=2.79, p = 

.10. The interaction of time by measure was significant, 

F(4,28)=4.15, p = .01. When time and measure were 

collapsed, no significant differences were found between 

conditions, F(1,7)= 2.15, P = .19. Significant differences 

were reported for time when conditions and measure were 

collapsed, F(2,14)= 4.88, P = .025. The effect for measure, 

when time and condition were collapsed was also significant, 

F(2,14)= 21.80, P ~ .0001. Figure 17 demonstrates ISM 

skills usage by the two conditions, across study phases. 

Bonferroni-T contrast analyses (alpha level for significance 

set at .0056) revealed that ISM interactions significantly 

increased between baseline and domain generalization for 

both conditions. Differences between baseline and situation 

generalization were not significant. No significant 

differences in nonISM interactions were found for either 

generalization. Off task interactions increased 

significantly between baseline and situation generalization 

only. 
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Interaction Patterns 

8. Do subjects' small group interaction patterns 

change between baseline and domain generalization; 

and between baseline and situation generalization? 

If so, how do they change? 

Frequencies of interaction initiations and responses 

were compared between conditions. 

Initiations and Responses. Figure 18 depicts 

occurrence of initiations and responses for groups in each 

condition across baseline and generalization phases. Groups 

from both conditions increased approximately the same amount 

in incidence of initiations from baseline to domain 

generalization. During situation generalization, groups 

from the ISM condition increased initiations from baseline 

at a higher level than collaborative learning/ISM groups. 

The one exception at situation generalization was the ISM 

condition group with two members who had little interaction 

at any phase of the study (review question 4). They again 

decreased in proportion of initiations. 

No clear pattern of respons~ occurrences were 

discernable for groups of either condition. Therefore, some 

groups from each condition increased responses between 

baseline and posttest, where as others decreased or 

exhibited no change. All groups increased in response 

interactions from baseline to situation generalization. The 
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increase was generally greater for ISM condition groups. 

Therefore, at situation generalization ISM groups were again 

found to engage in more interactions. However, much of 

those interactions were off task. 

In addition to initiations and responses, six 

categories of interactions were observed. 

General Interactions. Figures 19 - 26 present groups' 

general interactions across study phases. As was indicated 

in the collaborative learning skills and ISM skills 

analyses, both group increased similarly in overall 

interactions between 'baseline and domain generalization. 

All groups also increased in general interactions between 

baseline and situation generalization. 

Questions. Figures 19 - 26 depict groups' patterns of 

question asking across study phases. At baseline, groups in 

the collaborative learning/ISM condition tended to exhibit 

more question asking than did those in the ISM condition. 

However, ISM groups increased more at posttest. As a 

result, question asking was approximately the same for 

groups in both conditions. At situation generalization, 

groups from the two conditions tended to follow opposite 

patterns. Groups from ISM increased in question asking 

while collaborative learning/ISM groups decreased. The ISM 

groups were high level question askers regardless of 

generalization tasks. Again, much of ISM groups' 
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Figure 23: CL/ISM-Group 1 Interaction Patterns at Baseline, 
Domain Generalization, and Situation 
Generalization. 
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Figure 24: eLfISH-Group 2 Interaction Patterns at Baseline, 
Domain Generalization, and Situation 
Generalization. 
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Figure 25: eLfISH-Group 3 Interaction Patterns at Baseline, 
Domain Generalization, and Situation 
Generalization. 
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Figure 26: eLfISH-GroUp 4 Interaction Patterns at Baseline, 
Domain Generalization, and situation 
Generalization. 
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interactions at these times were off task. 

Demands. Demand interactions for each group are 

presented in Figures 19 - 26. No strong patterns in demand 

interactions were found among groups or between conditions 

at domain generalization. At situation generalization, ISM 

groups increased in demands more than did collaborative 

learning/ISM groups. 

Negative. Patterns of negative interactions for all 

groups are presented in Figures 19 - 26. For both demand 

and situation generalization, students increased in negative 

interactions. No apparent difference between conditions 

appeared at domain generalization. Groups in the ISM 

condition increased at a higher rate at situation 

generalization. 

Interruptions. Figures 19 - 26 depict interruption 

occurrences for both conditions. At both domain 

generalization and situation generalization, group from both 

conditions increased in occurrence of interruptions. No 

patterns differentiated conditions. Nor did anyone group's 

changes stand out. 

out of Group. Out of group interactions are depicted 

for groups from both conditions in Figures 19 - 26. One 

group from the collaborative learning/ISM condition 

exhibited virtually no out of group interactions at any 

phase of the study. with the exception of that group, all 
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groups increased in out of group interactions at 

approximately the same rate. The only strong distinction 

between baseline and situation generalization was in the ISM 

group including the member with a crush on an out of group 

classmate. While that individual frequently communicated 

out of group at all phases of the study, he did so 

particularly at this phase. 

Variations in interaction patterns for the two 

generalization measures indicate that groups from both 

conditions achieved similar comprehension and skills 

performance levels in different manners. No strong evidence 

favors groups from one condition over the other. However, 

collaborative learning/ISM groups did appear to be slightly 

more likely to engage in positive collaborative 

interactions. 

Correlational Analyses 

Some of the significant correlations run on baseline, 

domain generalization, and situation generalization data 

provide further support for study interpretations already 

discussed. Other findings provi~e new information about the 

two generalizations. 

Again, there was a statistically significant negative 

correlation between researcher and comprehension at baseline 

(r = -.61, P ~ .01). This correlation was not as strong as 

that found for the baseline, posttest, long term application 



analysis (r = -.91, P ~ .05). This discrepancy from the 

baseline, posttest, long term application correlations 

serves to point out the fragility of correlations using 

small n's. No correlations were found for researcher and 

either generalization time. 
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Baseline Proficiencies' Relation to Generalization 

Proficiencies. For students included in these analyses, 

comprehension at baseline was significantly correlated with 

use of ISM skills at baseline (r = .53, P ~ .05). Such a 

correlation indicates that ISM skills are reflective of how 

higher achieving group members learned prior to 

intervention. Baseline use of ISM skills was also 

significantly correlated with off task interactions at 

domain generalization (r = .72, P ~ .05). A similar finding 

was observed between baseline ISM skill use and long term 

application off task interactions (r = .63, P ~ .05). These 

correlations provide further indication that those who, at 

baseline, were most proficient in the strategy they were to 

be taught were the least motivated to continue using 

appropriate strategy skills as t~e study wore on. Perhaps 

the more demanding challenge of situation generalization 

prevented a significant correlation between baseline ISM 

skills use and off task interactions at that time. 

While ISM skills use and comprehension were 

significantly correlated at baseline, they were not 



187 

significantly correlated at any other measurement time in 

the study. This evidence may again indicate that those who 

were proficient in ISM skills prior to intervention may have 

been uninterested or confused in trying to learn them. 

Expressive Collaborative Skills Use. Baseline 

expressive skills use was correlated with off task 

interactions at baseline (r = .61, P ~ .01). This 

correlation may further support the assertion that, in this 

study, expressive skills are indicative of social 

outgoingness. Baseline expressive skill use was also 

correlated with use of expressive skills at domain 

generalization (r = .63, P ~ .05). Thus, those who may be 

characterized as socially outgoing at baseline were also the 

more outgoing at domain generalization. 

Domain generalization ISM skills use was significantly 

correlated with expressive skills use at both baseline (r = 
.83, P ~ .01) and domain generalization (r = .58, P ~ .05). 

Domain generalization ISM skills use was also significantly 

correlated with instrumental collaborative skills use at 

that time (r = .56, P ~ .05). T~erefore, at this 

~easurement time, to what degree ISM skills were used was 

also reflective of use of collaborative skills. Because no 

significant differences were found between conditions for 

use of any of these three skills categories, this series of 

correlations indicates that, at this time, generalization of 
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anyone skill is reflective of the ability to generalize all 

three skills. These correlations also reflect the 

compatibility of ISM and collaborative skills. 

Baseline comprehension was also correlated with 

expressive collaborative skill use (r = .57, P S .05) and 

off task interactions (r = .71, P S .01) at baseline. These 

discrepancies from the baseline, posttest, long term 

application correlations serve to again point out the 

fragility of correlations using small n's. Nonetheless, 

these findings may indicate that those who interacted in any 

way in their groups at baseline, were more likely to be 

better comprehenders. Baseline activities of groups in both 

conditions were neither well organized nor task oriented. 

Additional Correlations of Interest. Condition was 

inversely correlated with ISM skills use at domain 

generalization (r = -.54, P ~ .05). Therefore, groups in 

the collaborative learning/ISM condition appear to have used 

ISM skills more at domain generalization. However, the 

ANOVA used to respond to research question number 7 did not 

reflect a statistically signific~nt difference between 

conditions for ISM skills use. 

At situation generalization, off task interactions were 

significantly correlated with use of instrumental 

collaborative skills (r = .62, P ~ .05). This finding would 

indicate that the degree to which individuals were 
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interacting at this measurement time was relatively 

consistent for both on- .and off task interactions. Recall 

that comprehension decreased at situation generalization. 

This may have been a function of students' unwillingness to 

complete the study or difficulty in performing the strategy 

for the far transfer task of novel peer groups. 

At situation generalization, use of nonISM skills was 

significantly correlated with use of both instrumental (r = 

.56, P S .05) and expressive (r = .65, P S .01) 

collaborative skills. Thus, what on task interaction that 

did occur at this measurement time was not reflective of 

appropriate participation in the ISM strategy, as identified 

by Bos and Anders' (1987) seven interactive components. 

This finding again indicates students' difficulties in 

transferring their strategies to this generalization task. 

Summary of Research Results 

Students in both conditions performed similarly on all 

measures (i.e. comprehension, collaborative skills use, ISM 

skills use, and patterns of group interaction). Use of 

collaborative skills and ISM skills was validated. When 

students engaged in collaboration and the ISM strategy, 

their comprehension was highest. How individual groups 

engaged in collaborative skills and ISM skills varied. In 

general, students were successful at applying their skills 

during posttest and domain generalization. situation 
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generalization scores reflected a tendency to be off task. 

Findings for both the situation generalization and long term 

application measures may be questioned based on researcher 

observations that students began to lack motivation to 

participate by this time in the study. 



CHAPTER FIVE 

DISCUSSION 
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Findings pertaining to the specific research questions 

presented in chapter four will be discussed in this chapter. 

Baseline, posttest, long term learning analyses findings 

will be discussed before those from the baseline, domain 

generalization, situation generalization analyses. 

Correlations that help inform on the study will also be 

discussed. Research and educational implications of the 

study findings will conclude the chapter. 

Baseline, Posttest, 

Long Term Application Analyses 

Because groups in the pilot study were noted to exhibit 

poor collaborative skills, how instruction in collaborative 

skills would effect comprehension was questioned. No 

significant differences in comprehension were found between 

conditions at any of the three measurement times. This 

indicates that the collaborative learning skills instruction 

used in this study neither enhanced nor hindered 

comprehension. The finding that both conditions 

significantly increased in comprehension from baseline to 

posttest provides evidence that participation in the study, 

regardless of the collaborative skills instruction used, may 

have aided comprehension. This finding is consistent with 
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previous research which found that the ISM strategy aids LD 

students' comprehension (Bos & Anders, 1989). The 

explanation, that time alone may have influenced 

comprehension, has been addressed in earlier research that 

found LD students' comprehension during ISM was greater than 

that of peers in nonintervention control groups (Bos & 

Anders, 1989). Due to limited subject availability and the 

merit of earlier research, the present study has not 

compared students' performance to control condition 

students. If time or a Hawthorne effect does not account 

for study outcomes, interpretations of no difference between 

conditions need to focus on the collaborative learning 

intervention and/or factors of study implementation, such as 

student motivation and the duration of the study. 

Collaborative Learning Skills Use 

No significant differences were found in collaborative 

skills use between conditions at any measurement time. 

Therefore, instruction in collaborative skills does not 

appear to have further increased their use. One implication 

of this finding is that the coll~borative skills instruction 

provided in this study was not necessary for teaching the 

students collaborative skills identified as appropriate for 

the ISM strategy. At posttest, use of instrumental 

collaborative skills and ISM skills were significantly 

correlated. While this correlation does not indicate that 
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participation in ISM promotes use of collaborative skills, 

it does indicate that the two types of skills are 

compatible. As was noted in the statement of the purpose 

for this study (p. 6), the degree of collaborative 

interactions in which LD adolescents engage during ISM may 

likely impede the strategy's full effectiveness. 

Instrumental or expressive collaborative skills use was not 

correlated with comprehension at any of the three 

measurement times. 

While students in the collaborative learning/ISM 

condition attested to the importance of the collaborative 

skills they were taught, they may not have been truly 

interested in learning and practicing them. Bryan and her 

colleagues (Bryan, Donahue, & Pearl, 1981; Bryan, Wheeler, 

Felcan, & Henek, 1976) have demonstrated that LD students do 

not routinely engage appropriate collaborative skills when 

they are germane to learning. Therefore, as is typical of 

this population (Wansart, 1990), students may have been 

quite able to employ appropriate skills, even recognizing a 

need, but chose not to do so. 

significant Differences in Collaborative Learning 

Skills Use Between Measurement Times. Groups in both 

conditions significantly increased their incidence of 

collaborative learning skills use between baseline and 

posttest. This increase is evidence that participation in 
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the activities of each condition contributed to groups' 

developing effective collaborative skills. Had 

nonintervention control groups and no-ISM groups been 

included in the study, this assertion may have been more 

strongly supported. However, the decrease in collaborative 

skills use at long term application, when groups were less 

on task, indicates that skill usage was a function of 

strategy engagement and not just of a group situation. 

The Nature of Collaborative Skills Use. Instrumental 

collaborative skills were employed considerably more than 

were expressive at each measurement time. Instrumental 

skills are those that are most necessary to participate in 

the ISM strategy (e.g. request information, contribute 

ideas, and relieve tension). For example, instruction for 

the ISM strategy told students to share information and ask 

probing questions of one another. EXpressive collaborative 

skills (i.e. express feelings about group's process, express 

support and acceptance of individuals for contributing 

ideas, and express warmth and liking toward group and 

members) are important to positi~e collaboration, but the" 

ISM strategy instruction did not stress those skills. Also, 

expressive skills may be more difficult than instrumental 

for LD students to engage. Learning disabled students have 

been found to be poor at monitoring their own strategic 

processes (Wong, 1980) and at constructively expressing 
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their sentiments (Bryan et al., 1976). Adolescent females 

are considered to be more expressive than adolescent males 

(Kagan, 1982). At all three measurement times females were 

found to account for significantly more expressive 

interactions than were males. The ISM activities prompted 

self and group monitoring of strategy performance. 

Therefore, students in both conditions may have focused 

greater attention on instrumental skills. Only student 

groups in the collaborative learning/ISM condition were 

. taught to engage and monitor expressive skills. However, a 

review of strategy activities indicates that groups were far 

more involved in activities related to semantic map 

construction and reading. The T-chart listing collaborative 

skills could easily have been ignored~ 

Both instrumental and expressive collaborative skills 

use decreased from posttest to long term application. At 

long term application, none of the groups in the 

collaborative learning/ISM condition chose to review the 

collaborative skills they had learned. Nor did they post 

their T-charts listing the skills. Thus, when groups tended 

not to engage in the ISM strategy, their engagement in the 

identified collaborative skills decreased. 

The nature of groups' interactions during the phases of 

the study provides further information regarding how 

interactions related to study findings. The interaction 
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process analysis used to answer research question 4 yielded 

information about individual groups' interaction patterns. 

Groups' Interaction Patterns 

The interaction process analysis indicated that, while 

individual groups varied in the nature of their 

interactions, groups in both conditions interacted in the 

same manner overall. This conclusion is consistent with 

findings of similarities in performance on the comprehension 

quiz and collaborative skills and ISM skills use. However, 

an important distinction is that groups in the collaborative 

learning/ISM condition tended to engage in slightly higher 

rates of positive interactions such as question asking and 

general interactions than did ISM condition groups. The ISM 

condition groups conversely, tended to engage more in 

negative collaborative interactions such as interrupting and 

making negative interactions. Of course, no strong 

distinctions were reported between conditions. It must also 

be noted that variation occurred within conditions on 

several of the interaction categories. The muted 

distinctions between condition g~oups may be a function of 

the small number of groups observed in each condition and 

the relatively low frequency of interactions when averaged 

across five ISM steps. 
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significant Differences in ISM Skills Use Over Time 

As with comprehension quiz performance and 

collaborative learning skills use, no significant 

differences in ISM, nonISM, or off task interactions were 

found between conditions. However, when conditions were 

collapsed, significant differences were found across time. 

Use of ISM skills increased significantly for both 

conditions from baseline to posttest. The decrease in ISM 

skills between posttest and long term application indicates 

that when students did not choose to engage the ISM strategy 

they also decreased engagement of the ISM skills tha~ 

accompany it. Thus, evidence exists that students in both 

conditions did engage in the ISM strategy when instructed to 

do so. At those times, they engaged in the types of 

interactions Bos and Anders (1987) identified as necessary 

for participation in the ISM strategy. At no measurement 

time did nonISM interactions account for much of overall 

interactions (see Table 10). Therefore, while cuing was 

necessary for students to engage in ISM interactions, groups 

did not tend to engage in interactions that may be 

detrimental to participation in interactive strategies. 

Student Motivation During the Studv 

Both researchers reported that student interest in the 

study began to wane in the final weeks. six of the ten 

students who participated in post study interviews reported 
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that the study became boring after participating in,the same 

activities for several weeks and that motivation suffered. 

As one student from the ISM condition stated when asked for 

suggestions on how to repeat the study, 

"Make it shorter ••• about four to five weeks ••• Cause 
when it came to the fifth week, it-started getting 
boring, we already did it before. You do the same 
thing over and over again. You do the seven steps 
(sic), it gets old." 

only one interview subject specifically stated that the 

duration of the study was not a problem. Unfortunately, 

both the conclusion that student groups are unwilling to 

engage the ISM strategy when they are given a choice and 

that the study may have been unmotivating in its final weeks 

are supported by the data collected. Perhaps both are 

accurate accountings of performance particularly at long 

term application. 

Baseline, Domain Generalization, 

Situation Generalization Analyses 

Warner, Deshler, Alley, Schumaker, and Clark (1980) 

have suggested that being able to generalize is an 

indication of having learned a strategy. Neither condition 

was planned so as to be more likely that the other to 

promote generalization. No significant differences in quiz 

performance were found between conditions for the baseline 

to generalizations comparisons. Therefore, the two 

conditions did not differ in aiding students to generalize 



their skills to either a new content area or novel peer 

groups. 
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Groups in both conditions significantly improved their 

quiz performance between baseline and domain generalization. 

Therefore, regardless of condition, following the five weeks 

of intervention, students were able to generalize their 

content area comprehension ability to a career/vocational 

text. This type of generalization may be considered near 

transfer. Near transfer refers to applying knowledge or 

skills to similar but not identical circumstances; far 

transfer is generalization of knowledge or skills to 

relatively novel applications (Salomon & Perkins, 1989). 

Neither condition's performance on the situation 

generalization comprehension measure differed significantly 

from baseline. Both conditions' mean quiz score decreased 

slightly at situation generalization. Explanations for 

students' low quiz scores at this measurement time include 

(a) their not being able to generalize their skills to novel 

groups (a far transfer task) and (b) problems with the 

design and implementation of the,study, such as lowered 

student motivation and study duration. The effective 

collaborative skills that students in each condition 

developed were accomplished while studying in established 

groups. When the makeup of the groups was changed, the 

roles that individuals had come to understand for themselves 
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and their fellow group members were also changed. 

Therefore, their ability to efficiently interact with new 

group members was diminished. In addition, the novel 

situation may have been dissimilar enough to students to 

prevent their automatic transfer of skills (see Salomon & 

Perkins, 1989). Had the new groups had more time together, 

situation generalization findings may have been different. 

Collaborative Learning Skills Use 

Both conditions significantly increased their 

instrumental collaborative learning skills use between 

baseline and domain generalization. Again no significant 

differences were found for occurrence of expressive 

collaborative skills across times. While not significant, 

expressive skills use was higher for each condition at each 

generalization time than they were at baseline (see Figure 

16). The data from this study do not indicate whether a 

significantly greater occurrence of expressive skills would 

have aided greater comprehension or not. The two were not 

correlated at any measurement time. Nonetheless, the 

importance of expressive skills to collaboration has been" 

established in the literature (Bales, 1950; D.W. Johnson et 

al., 1988), which indicates that their greater use may 

further the positive gains of collaboration. 

Instrumental skills use was significantly greater for 

ISM condition groups than collaborative learning/ISM groups 
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at domain generalization. In addition, while students in 

both conditions increased their expressive skills in 

comparison to baseline, those in the ISM condition had a 

significantly greater occurrence at situation generalization 

than did those in the collaborative learning/ISM condition. 

These findings are unexpected given that only students in 

the collaborative learning/ISM condition were instructed in 

using collaborative skills. These findings call into 

question the effectiveness of the collaborative skills 

training. Again, the importance to students of the 

collaborative skills may have been minimized by the 

activities of the ISM strategy. 

Groups' Interaction Processes 

Findings of the interaction process analyses for the 

two generalization measures are consistent with other 

findings relative to the generalization measures. They are 

also consistent with those from the analyses conducted for 

the baseline, posttest, long term application comparisons. 

Again, collaborative learning/ISM groups tended to 

exhibit slightly more interactions when on task than off. 

The positiveness of those interactions was also marginally 

higher for collaborative learning/ISM groups. These 

differences apply to both generalization measures. 
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ISM Skills Use Between Times 

No significant differences were found between 

conditions for any ISM measure at any measurement time. At 

the domain generalization measure, use of ISM skills 

significantly increased from baseline for both conditions. 

NonISM skills again occurred with a low frequency for both 

conditions. Therefore, groups' ability to effectively 

transfer their strategy during domain generalization is 

supported by a variety of data sources. Furthermore, no 

significant differences in ISM skills were found between 

baseline and situation generalization. Again, supporting 

the theories of this transfer task being difficult for 

students and a high level of apa~hy at this point in the 

study. 

Off task scores did not differ significantly at domain 

generalization from their baseline level. However, off task 

interactions did significantly increase at the situation 

generalization time. Once again, supporting that students 

in both conditions tended not to participate in their 

strategies for this measure. 

Summary and Implications 

In review, the results of this study indicate that 

regardless of instruction in collaborative learning skills, 

LO adolescents who participated in the ISM strategy 

increased in content area comprehension. Groups also 
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exhibited more effective collaborative and ISM skills use 

compared to when their study methods were self designed. 

The ability of students who have participated in these 

interventions to generalize their knowledge is only 

supported for the near transfer task of domain 

generalization. Results from the situation generalization 

and long term application measures may be interpreted to 

suggest that students may have had difficulty (a) 

transferring their skills to far transfer tasks (situation 

generalization) and (b) maintaining them over time, when 

given options as to how to study. As Bos and Reyes (1989) 

also found, LD students who were taught the ISM strategy in 

the manner used in this study, tend to have limited 

conditional knowledge of the strategy. Thus, future 

interventions may need to more carefully address 

generalization of the strategy. One 'possible method to aid 

generalization would be to teach it more explicitly. More 

discussion and varied practice of conditions where the 

strategy may be applied could also serve to aid 

generalization. Teachers could participate in such lessons 

to the degree they participated in the initial lessons of 

this study. In this way, students would have strong 

guidance as well as practice at generalization before being 

asked to demonstrate it. To foster generalization, this 

instruction may need to more explicitly teach strategic 
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. knowledge. Students could be taught conditional, 

procedural, declarative, and semantic knowledge of their 

assigned condition using the same procedures with which they 

were taught collaborative learning and ISM skills. 

Study findings may also be interpreted as indications 

that the duration of the study may have impeded students' 

earnest participation in the final weeks, situation 

generalization and long term application. Therefore, 

methods should be investigated that provide LD students the 

repeated practice found necessary in the pilot study for 

consistent achievement, without the length of intervention 

debilitating motivation. variation in study topics may help 

to reduce perceptions of the strategy as a dull routine. 

Once groups begin to become familiar with strategy 

procedures, lessons could be implemented with less 

regularity than they were in this study (three days every 

week, for nine weeks). However, one advantage of consistent 

practice is that groups are more likely to recall strategy 

procedures from one session to the next. Therefore, 

incentives for participating suc~ as token economies could 

be implemented. It is also possible that groups could be 

encouraged to stay on task so as to complete the strategy in 

a shorter period of time. Incumbent to this approach is 

studying short texts that are not dense with vocabulary and 

concepts. 
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A second interpretation of decreased earnest 

participation toward the end of the study is that students 

did not remain motivated due to disillusionment with their 

assigned condition. The mean reading grade level of 

students who participated in this study was approximately 

mid-sixth grade. Many LD students have a history of school 

failure and minimal academic success achieved over long 

periods of time. Therefore, despite general trends of 

improved comprehension across the weeks of intervention, 

students may not have perceived their assigned strategy as 

helping to improve their status as readers. If LD 

adolescents were not willing to make use of their assigned 

activities, regardless of their reason, the activities' 

effectiveness must be questioned. 

Future studies should also address how to teach 

collaborative skills so that their emphasis is appropriate 

in comparison to other tasks being taught. One possibility 

is to teach groups the ISM strategy in advance of 

collaborative skills instruction. However, with this 

approach, group roles will almos~ certainly be established 

before collaborative instruction begins. Established roles 

may be difficult for groups to break. Therefore, students 

may be reassigned to novel groups before beginning 

collaborative instruction. A second possibility is to first 

teach collaborative skills as part of a simple learning task 
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and then prompt groups to engagOe them as they learn the ISM 

strategy. 

This study has not clearly demonstrated that the 

collaborative skills instruction used in combination with an 

interactive strategy led to enhanced academic achievement or 

collaborative skills use. Nor has any detriment to 

collaboration or achievement been found. Earlier 

collaborative research (D.W. Johnson, Maruyama, Johnson, 

Nelson, & Skon, 1981; Slavin, 1983) has demonstrated the 

approaches' effectiveness. Bos and Anders' (1986 - 1989) 

research on interactive strategies has also been positive. 

Therefore, educational researchers and classroom teachers 

would be wise to continue researching how collaborative 

instruction might be combined with the ISM strategy and what 

effects it may have for students. 
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DEFINITION, Federal 

TUSD CRITERIA 
AND GUIDELINES FOR 

LEARNING DISABILITIES 

nspeclfic learning disability" means a disorder In one or more 
of the basic psychological processes Involved In understanding 
or In using language, spoken or written, which may manifest 
Itself In an Imperfect obllity to listen, think, speak, read, 
write, spelf, or to do mathematical calculations. The term 
Includes such conditions as perceptual hondicaps, brain Injury, 
minimal brain dysfunction, dyslexia, and developmental 
aphasia. The term does not include children who have 
learning problems which are primarily the result of visual, 
hearing, or motor handicaps, of mental retardation, or 
emotional disturbance" or of environmental, cultural, or 
economic disadvantage. (USOE, 1')77, p. 65083) 

State 
"Learning disabled" means \l child with a disorder In one or" 
more of the basic psychological processes involved In 
understanding or In using language, spoken or written, which 
may manlflest Itself In an Imperfect ability to listen, think, 
speak, read, write, spell or to do mothematical calculations. 
The term Includes such conditions as perceptual handicaps, 
brain Injury, minimal brain dysfunction, dyslexia oncI 
developmental aphasia. The term does not Include children 
who have learning problems which are primarily the result of 
visual, hearing or motor handicaps, mental retardation or 
environmental, cultural or economic cf"asodvontoge. (Arizona 
Revised Statutes 15-10(3) 

EXCLUSIONS, The student must have a learning problem that Is not 
prlmarUy due to the physical, psychological, and 
environmental correlates that underlie learning. The student 
must have hod an opportunity to learn. The learning problem 
con not be the result of a "teaching disability". In other 
words the student's learning problem is not due to mental 
retardation, auditory or visual ImpaIrments, emotional 
disturbance and/or 'ac::k of on opportunity to learn. 

Dlff"tculty In wrItIng, speakIng, or' understanding the English 
language prImarily due to an environmental background 
whereIn a language other than Standard English is spoken 
predominately or exclusively shall not be considered a 
sufficient handicap to require Special Education. 

EdJcatlonal Disadvantage means a condition which has 
limited a child's opportunity for eclJcatlonol experience 
resulting In a non-hondlcapped child cx:hlevlng less than a 
normal level of learnIng development. 
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EXCLUSIONSI 
(continued) 

Some examples of factors that ~'d contribute to 
educational disadvantage and/or represent exclusionary 
factors Include. 

A. limited opportunity to leorn due tal 
f) frequent school, teacher, or classroom changes; 
2) a teoching style that differs significantly from a 
chUd's learning style; 3) differemces In ocademlc 
and social expect Ions/requirements when a child 
moves from school to school, stote to state, etc.; 
and 4) Incomplete progress through the 
educational sequence due to IrQvlng or frequent 
absences that have resulted in a child's missing 
parts of a grade. 

S. EnvIronmental Interferences sl..dl as: 
I) reactIons to specific conditioos in the classroom, 
school or neighborhood; 2) present or post 
pervasive neglect due to ociJlt incompetence 
(parental substance abuse, mental disorders); 3) 
present or past physical, sexual, or psychological 
abuse; and 4) economic stress. 

C. Language foctors such as:l) ICl'\l!Poge discrepancy 
between classroom Instruction and home 
environment; and 2) a non-verbol household 
environment. 

D. Medical foctors such as: I) chronIc conditions 
that cause a child to intenniftently miss a 
significant number of days which Is enough to 
Interfere with learning while not being enough to 
qualify for Homebound Instruction (ex. rhumatoid 
arthritis, hemophilia); 2) nutritional or dietary 
deficiencies or influences; 3) conditions that might 
result In fatigue or lethargy which could interfere 
with a child's ability to concentrate (ex. 
hypothyroidism, anemia). ' 
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CRITERIA: In order for a student to be considered os learning Disabled 
and eligible for Special Education services the farrowing 
criteria will be considered according to the severity, 
sIgnificance and persistence of the presenting problem(s) as 
related to: 

I) discrepancy between Intellectual ability and actual 
achIevement (performance) . 

2) Information processing abilities and disabillites 
3) elimInation of exclusIonary factors 
4) the need for Special Education services that are 

required because the student cannot learn ·through 
ordinary methods of Instruction. (This need will be 
validated by the Child Study Team who have 
already assisted in designing instructional 
adaptatIons for the regular classroom) 

COMPONENTS: Intellectual Ability 
To be considered learning disabled a student's intellectual 
functIoning should be at or above - 1.00 Standard deviatIon on 
a Standardized individual intelligence test. This criterion 
thus excludes the student whose primary learnIng problem Is 
due to mental retardation. 

A comprehensive intellectual evaluatIon should be conducted. 
It Is recommended thot the g/obal·or full scale score be used 
In determinIng a child's current Intellectual functioning. 

In cases where language differences or severe perceptual 
deficits are a factor, these requirements may need to be 
adjusted. A child whose I.Q. score falls below -1.00 standard 
devIation may stili be consIdered for learnIng disabilities 
p/acment when factors such as these have clearly depressed 
the overall score. If alternative procedures are used to 
determIne intellectual potential, they need to be described in 
detail. ClinIcal Interpretation of these factors will need to 
be carefuffy delineated. It must be remembered that Isolated 
subtest scores should not be a sole basis for determinIng 
Intellectual obility. 

It Is Important to know that no one measure may be the sole 
crIterion for making a decIsion. A child may not be screened 
out of consideratIon for learnIng dIsabilities placement based 
solely on I.Q. results. . 

A student's academic functIonIng should be measured agaInst 
Intellectual functlonfng, not chronological age. ThIs 
procedure may serve to Identify the gifted student who Is 
perfq~ming only ot grade level, or exclude the slow learner. 
(See AppendIx A-Tobie of Severe DIscrepancy) ., 
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COMPONENTS. AcademIc AchIevement 
The student must evidence a sIgnificant discrepancy between 
achievement and Intellectual abillty.tn one or mor~of the 
following areas. . 

Oral EXpression 
listening Comprehension 
Written expression 
BasIc Reading Skill 
ReadIng Comprehension 
Mathematics Calculation 
Mathematics Reasoning 

A sIgnificant discrepancy betweenabili1y and performance 
must be present. Some guidelines suggest functioning at or 
below 50% expected achievement level In relation to ablli'ly 
and age. Where standard scores are used, a significant 
deviatIon would be at least -I.S S.D. from Mean (stanine 2). 

The determination of on academic deficit is based on the 
student's expected ability. As measured by standardized 
achievement testes) the resultant score(s) generally would be 
In the lower IO-20th percent lie In one or more of· the 
following areas: reading, writing, arithmetic, spelling, and/or 
prerequisite skills In pre-ocademlcs. An academic deflct 
should also be apparent In classroom performance. this 
should be noted In the classroom observation and/or by work 
samples. 

In order to account for the effects of age on academic 
functionIng, each end of the age/grade continuum must be 
considered. For example, at the kindergarten level a child 
functioning academically 6 months below his age peers may 
be considered to have a significant perfornmce discrepancy. 
At the senior high school level generally on academic 
discrepancy may be 3 or more years belowgrode level or at 
the 6th grade level. (See Appendix B-Tobie of Academic 
PotentIal) 

Pracess Skills 
A student must evidence a deficIt In one or more of the 
psychological pracesses.·A process deficit is based on the 
student's unique pottern of abilities and disabilities and the 
discrepancies therein In the essential learning pracesses of 
perception, Integration and expression. Deficits are 
Identified on the basis of a student's resultant score(s) on 
testes) that assess basic psychological pracesses and academic 
readIness skills. In general, the student will obtain a score 
more than -I.S standard devIations below the test mean on 
one or more of the subtestSo' 
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COMPONENTS: A severe, proce~ deficit also may be, aruldered with 
resultant scorees) of less than -2 standard deviations In one 
area, or -1.5 standard deviations In three ormoreoreos that 
measure the following basiC psychological processes:' 
0) visual, b) auditory,' c) haptic, d) receptive or expressive 
language and e) sensory Integration." Where oqe scores are 
used, the child's scores must be comporedto the child's 
mental age. (See Mental Age Conversion Chert in Appendix) 

The criteria for a severe processing dencit sf¥IUld result In 0, 
vorlant profile of test scores,evidenclng a pottern of 
strength and weakness. Normally the profile of fhe slow 
leorner will be flat and there will be' no evidence of a severe 
discrepancy between abilities and disabilities. 

PERSISTENCE: The student must evidence a history of school problems 
related to expected achievement. Academic strengths as well 
os weaknesses must be consistently present. The student may 
have had a recent experience that results in a persistent 
problem, such as: head injury, paralysis, seizures. The 
presence of these physical foctors may or may not be related 
to a subsequent learning disability. 

EVALUATION: Evaluation procedures require the involvement of a 
multidisciplinary team. This team must include 0) the 
student's regular teacher or a qualified, replacement If the 
student does not haVe a regular teacher, b) for preschool 
children, an Individual qualified by the stote educational 
agency to teach a preschool' chi/d, and c) at least one 
individual qualified to conduct individual diagnostic 
examInations of students (e.g., schoof psyChologlstt speech
language pathologist, learning disabilities specialist,. Other 
support service specialists may be involved on on os needed 
basis. . 

The Intellectual oblUty com~t Is assessed by the school 
psychologIst' throogh the administration of standardized 
indivIdual tests of intellectual/cognitive ability. Prior to this 
evoluatlon, screening instruments and group Intelligence test 
results from student records may be administered/reviewed 
os Indicators of overall ability. The school psychologist may 
addlflonally utilize measures of personality, behavior and 
data from classroom observations to develop a comprehensive 
psychological evaluation of the student. 
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EVALUATION: The academIc component Is assessed by admInIsterIng 
standardIzed achIevement tests in the followIng areas: 
readIng, wrItIng, arithmetIc, spelling, and ;lreacademlc skills. 
Selected achIevement tests are listed in Appendix C. 
Cenerally these tests compore on individd's score with that 
of the standardization group of the test, th:s identifying those 
below the norm. Scores are reported in a Variety of ways 
(e.g., grode level, age level, percentile, stanlne, and scale 
score). 

The process component Is covered in standardized tests,' 
criterion referenced assessments, and informal teaching 
probes that reveal diagnostic data-obou2 processing in the 
following areas: 

I. 

2. 

3. 
4. 

Visual: perceptual (discrlmindion and closure), 
memory, association, reception. 
Auditory: perception (dlscrimirdion and closure), 
memory, association and recepti:n. 
Haptic: tactile, kinesthetic. 
Sensory-Integration: vlsual-moftr, auditory-vocal, 
visual-ouditory (voca!). 

Test scores generally include age-equivolett scores, critical 
cut-off scores, scaled scores, and percentLes. Selected tests 
ore listed In Appendix C. No studen: shall be placed 
exclusively on the basis of ~ single score/measure. 
Correlated findings within and between Slbtests and varying 
Instruments are necessary to support 6e presence of a 
learning disability. 

LD Evaluation Outside TUSD 
Students may be taken by their parents for evaluation outsIde 
TUSD. It Is then the responsibility of the 1USO psychologist 
and Special Education Representative to review these 
evaluations In order to determine ,if the fallowing measures 
are followed: 

I. The evaluation must be done br CIl appropriate 
professional. The professionals making the 
psychological and educational evaluations must hold the 
some credentials as the TUSO staff that would be 
assigned to evaluate the student. 

2. The evaluation should be current and must pertain to 
the student's current educational needs. 

3. The evaluatIon must provide iriormotlon which 
adequately Justifies the need for LD placement. 
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EV ALUA TION: Since the TUSD psychologist and school teem will serve as 
(contInued) reviewers they must receive a written repOrt or written 

documentation of. such evaluation prior b the tIme of the 
student's placement stafffng conference. No placement con 
be mode without this. review. An oral ~ement from the 
outside evaluator Is not· sufficient. The evaluatlve data 
suppfted by the outside evaluators must be sufficient to 
permit reviewers to I)·fulflll their legal responSlblUtles.and 
2) ensure that the evaluation has been cordJc:ted and Special 
Education placement. will . be In ocardance with the 
recommendations of the evaluator, and ]) that. the distrIct 
criteria for placement have been met.· The TUSO reviews 
rna)' I) accept the· outside evaluation . and recommend 
placement, or 2) request fUrther eva'ua1ion by appropriate 
TUSO stoff before making a recommeuda:ion for or against 
placement. . 

PLACEMENT: Following the evaluation of the stude:Jt a professional 
conference will be held to determine the presence of a 
learning disabllit)' and need for a speciol"'lZed Instructional 
program. If the multidisciplinary team consensus is that the 
student needs meet the above criteria of severity and 
discrepancy he may be considered eligible for placement. 
Once this eligibility is established, plocement In the least 
restrictive environment must be considered. Parents will 
then be Invited to a multidisciplinary staffrlg conference. at 
which time a Special Education placement will be offered to 
the student. Placement will then occur only If the 
parent/guardian consents to placement. 

Special Education placement options for th: learning disabled 
include: 

Regular closs with consultant ~ to classroom 
teacher. . 
Regular closs/resource room 
Extended resource room 
Self-contained LD closs 

.- . ,. 
The intensity of service5 must be matched to student need. 
Only the most severely Involved student should be consIdered 
for a self-contaIned placement. PrIor to being placed tn a 
self-contained program a student should generally be kept 
within the mainstream and flrst be placed In a resource 
program. 

If related servIces are considered nec~ for the student 
to benefit from Special Education, these servIces must be 
incorporated Into the total program plm os necessary for 
each placement optIon. 
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TERMINATIONa Termination of services mo)' be considered when the need for 
Special Education i5 no· longer In evidence.· Such a 
determination will be mode. In a review stafflng on or before 
the time of theoMuol review of the IEP. 

If a student has progressed to within 15!' of his potential or 
expected range of academic achievement, placement must be 
reviewed and· serylces !!!9l be considered for t.erminatlon. 
When a student's· achievement. has . progreSsed above the 80-
as!' leve' In an academic area thot once hod been cOf\sldered 
deflclt,as compared to hfspotentia', the tern,tnationof 
placement .~ be considered. 

If the review testing Indicates that the process deficits hove 
been remediated, but ocodemicprogress is not commensurate 
with the measured change in process abilities, the student 
should be dropped from the roles of Special education and 
referred for basic remedial education. 

215 



Appendix B 

student Permission Slip 

and Assent Form 

216 



Dear Parent/Guardian I 

COLlABORA'l'IVB YARNING PROiJ'BCT 
PAREN'l' PBRMISSIOK FORM 
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Your daught.r/son'. epecia1 education teaCh.rat school and re8earch.r. 
from the Univ.r.itr are conducting a re8earch project to iaprov. 8tudent 
reading comprehen8 on and c1a8sroo. learning 8ki11.. Th. 8choo1 district 
and the principal have approved thi8 project. 

We would 1ik. rour daughter/son to participat. in thi8 .tudr.Many 
8pecia1 educat on 8tudent. could benefit froa iaprov.d read nq and learning 
skills. During the .tudy, student.vi1l be involved during regular clas8 
periods for 3 clas8 period8 a veek, ov.r 9 week.. Ses8ions vill be . 
videotaped so that teacher8 aay learn aor. about th ••• instructional 
lIethods now and in the future. During thi. tiDe your daughter/son vill be 
learning inforaation that i. genera1ly cov.red in those cia..... W. will 
use selected teaching aethod. that are already used in 80.. clas8roo.. to 
encburage illproved reading. ,Your child'. individual .core. obtained fro. 
the study will be kept confidential. 

If you have any questiona, plea •• call David Scanlon (&21-3299). 

The teacher. and reaearcher. involved In ,thi. Gtudybelleve It to be 
interesUng and worthwhile. In order fOI\ four da\llJbter/son to participate, 
you .ust sign the peral.sion slip and r.turn It to your child's special 
education t.aCher .s soon as po •• lb1e. 

Thank you, tor your cooperation. 

Sincerely, 

David J. Scanlon 'Candace 8. BOa 
Division ot Special Education, " ' 

Univer.ity ot arizona 

Principa1i ' 

--------------------------------------------------~----------------------I give cona.nt tor .y daughter/.on to participate in the C01labo~ative 
Teaching Project. I understand that. , , 

1. .y Child vill particlcte in.ta.tlng and inatruction, 
2. ay Child'. tiles .. y reviewed for relevant bact;round 

intoraation and current ~ility an4 acbiaveaant ecores, 
3. ay child's class se •• io~ involving'~is project .. y be 

videota~1 ' ' . 
4. ay Child .. y be asked to participate, in an interview about ber/h1a 

learning strles, '. '. " '. ' 
5. no intoraat on. on individual .tudent.· will be diacloaad to 

anyone other than .y child, lIY~lt, or bulbi. teacher, and 
&. .y child aar refuae to participate, or can withdraw froa the study at 

any tiae, w thout punisbJIent. 



OOLLABORATIVB LIAIUIrriG PROJBC'l' 
ASSENT roRK 

(To be read to the student:) 

Your parent/guardian has given peraiaaion tor you to participate 
in a study educators fro. ths V of A viII be conducting In our 
classrooa. To participate you viII vork In. groups learning how 
to improve your reading coaprehension. The educators viII 
videotape your group and .. y a.k you questions. '!'bere vi11 be 
quizzes to take, just like a regular le •• on. 

This .tudy is tryincJ to find vays to "iaprove reading instruction 
and to learn DOre about ho¥ students 11ke you read and learn in 
groups. Ko information about· you viII be sba~ vith anyone but 
you or your teacher. 

00 you under.tand? W11l you agree to participate? 

student-. naM data 
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Appendix C 

Teaching Script 



TEA CHI N G S C RIP T 

INTRODUCTION OF THE STUDY 
TO THE SUBJECTS 

(prior to baseline) 

(To be paraphrased by the research instructor:) 

We will be coming from the U of A to work in your 

classroom and a few others. We are interested in 

discovering ways to improve study skills and how students 

work in groups. Do you believe it is important to study? 

(Solicit responses, and encourage group to discuss them.) 
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The things you will work on have been used many times 

before in classrooms and found to help students like you. 

We have talked with your teachers and the activities 

you will work on are going to count toward your grade in 

this class. 

We will be videotaping you while you work. The only 

people who have a right to see the tapes are we researchers, 

your teacher, and you. Not even,your parents or the 

principal may watch these tapes. 

Your grade will be based on quizzes and writing you 

do, not on how you appear on video; but your teacher does 

expect you to participate. 
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You will be learning a strategy that will be useful 

to you in. almost all of your academic classes. Do you know 

what a "strategy" is? (Solicit responses and discuss.) 

This strategy will help you with your reading skills and 

knowing how to study better with less wasted time. It will 

even be helpful for outside of school, because reading is 

almost always helpful and you will be learning about how to 

work with others, which is something you have to do in 

school, socially, and in work. Is there anyone who thinks 

she/he would never use these types of skills? (Solicit 

responses and discuss.) 

(Give a short demonstration of how the video camera works

allow students who would like to see their recorded image.) 

Do you have any questions? (Encourage questions and 

invite students to bring up more at any later date.) 
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I. Pre-Instruction 

Prior to beginning instruction on any unit the 

researcher and research assistant will prepare a content 

analysis-semantic map of the text chapter for that lesson. 

The content analysis is to serve as an instructional aid to 

the teacher. Procedures for map construction are the same 

as those for g~oup instruction (see below), however the 

researchers will collaborate merely among themselves. 

II. Baseline 

(Paraphrase the following:) 

Next week we are going to begin learning a strategy 

that will help you improve your reading skills. But before 

we talk about what a strategy is and what this particular 

one will be like, we first need to know a little bit about 

what you already know how to do. So we are going to ask you 

to prepare for a quiz on a chapter from civil Justice, the 

textbook we are going to be using. I am going to assign you 

to sit together in groups I have randomly picked, which 

means I just pulled names out of a hat. Please work 

together to prepare for the quiz. You may use whatever 

materials you like and study the way you think is best. I 

will be here to answer questions and help, just like a 

regular teacher. You will have three days, the same amount 

of time the strategy will take. The quiz will be on day 3, 
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after 10 minutes to prepare. Remember that your score each 

week will count toward your class grade. 

III. Self Monitoring and Goal Setting 

(Following quiz) 

One good way to learn better and more is to set goals 

for yourself. This is true for most anything in life, as 

long as you set realistic goals. To help set goals you 

.should consider how you have been doing. so, let's correct 

your quiz to see how well you did. I will read the correct 

answers and you mark your quiz right or wrong. (Monitor 

students while they correct their own quizzes.) 

You can keep a weekly progress,report on yourself by 

filling in a progress chart. (Assist students in reading 

and filling in individual charts.) 

NOw, look at your quiz score and think about what you 

did this week. Set a higher goal for next week. Even if 

you did very well, there is no harm in trying to do better. 

Remember, it is most realistic to try to improve a little at 

a time. Draw a line on your cha~t showing how well you want 

to do next week. On an index card, we'll call a cue card, 

write down two or three things you should do to reach this 

goal. 

Because you worked as a group, how well you can do 

partly depends on how well your group does. Discuss as a 
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group what you all want to do better and list them on a cue 

card. Remember to also list things you did particularly 

well and will want to do again. You will have this cue card 

next week to remind you of what you said. 

IV. Introduce Lesson- week 1 

For the next three days we will be learning about 

(topic). While we are learning about (topic), we will also 

be learning a strategy that can help you learn these ideas 

better. What is a strategy? (Have students share ideas, 

moving toward the idea that a strategy is a way of doing or 

accomplishing something.) 

At first, I will show you how to use the ~trategy. But 

soon you will use the strategy on your own. Then you can 

help each other learn the information and help each other 

remember how to use the strategy. You can use the strategy 

an¥time you are learning about science or social studies or 

any information you just want to learn. 

If this strategy is going to help you, you have to know 

what you want it to do for you •. Can some of you tell us 

things about your reading and group skills that you want to 

improve? (Solicit contributions, probing for why they are 

important and if the students agree they need help in 

improving those skills. Emphasize that everyone can stand 

to improve their skills.) This strategy can help you with 
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those skills, if you put some time into learning it and you 

use it. 

helped? 

Is there anyone who doesn't believe she/he can be 

(If yes, determine why and, inviting other students 

to help you, suggest to the student[s] that other similar 

special education students in Tucson have learned this 

strategy and benefited over the past three years. Show 

sample progress charts from the pilot study. Remind the 

student[s] to be realistic about how much help it will give 

immediately.) 

weeks 2-6 

This week we are going to use the same strategy as 

before only I want you to do it as much as possible without 

our help. I will still be here to answer questions and we 

may offer suggestions every now and then. The topic for 

this week is (topic). 

(All questions related to the activity, e.g. procedural, 

declarative, will be referred back to the group. The 

researcher will answer all questions the group cannot.) 



v. Introduce Collaborative Learning- week 1 

Collaborative Learning/ISM Condition 

Material$.: 
Butcher Paper 
Markers 

Format: 
Students are in groups of four. Teacher is sitting or 
standing near board in front of group. Butcher paper is 
taped on board, Post-its and markers are on table. 
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Because we are going to learn a strategy for working in 

groups, we need to determine how to work in a group. You 

may think it is easy, but a lot of people get left out and 

sometimes groups make decisions that you wouldn't make on 

your own. So let's think of times when we have worked with 

other people, particularly last week, and what was good and 

bad about the way it went. As you are thinking, tell us 

what you think are important ways to behave in a group that 

is trying to prepare for a quiz. For example, I remember 

(example) and I think it is important to do this in a group, 

because (rationale). (Solicit suggestions from students and 

ask them to comment on other's i~eas. If students do not 

identify all of the behaviors on the Kaster T-Cbart, tell 

them that you have some additional behaviors that you know 

are important to group work and add those to the list as the 

students discuss them. Tell the group that it will be hard 

to learn a lot of skills at once so you will identify the 



most important ones and they may select 3 or 4 more for 

inclusion. ) 
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Now we are going to be sure that we all understand the 

group work skills in the same way. This is called aT-chart 

(post blank T-chart). On the left side we will write the 

skills we want to learn (write first skill). On the right 

side we will write what it sounds like when you do it, for 

example (first skill) might sound like (example). Before we 

put a skill on the T-chart you should discuss what you will 

write. Tell the group what you think the important skill 

is, why you think it is important, and what you might say 

and/or do to do it in a group. IF you can think of special 

circumstances when that good skill should not be done, tell 

us that too. And one more thing that is helpful to do is, 

if you can think of any, tell what other skills may be 

mistaken for yours but are not it. For example, (example) 

is an important skill because (rationale). One way to do it 

is to say (example), and it is actually different than 

(example). Notice that I could not think of an example of 

when this skill should not be do~e, so I just did not say 

one. Please do not worry if you cannot say all of these 

different things about every skill you think of, we will all 

discuss each skill and maybe someone else will have ideas to 

share. (Encourage students to suggest ideas and post them 

on the T-chari:.) 
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While you are working on the chapter remember to use 

the good group work skills we have identified. Also keep an 

eye on others in your group and help them to improve their 

skills by reminding them when they need to do a better job. 

Remember to be constructive when you tell others what they 

need to do. Don't do this, (negative example), any ideas 

why that is probably a poor way to help a group member 

improve? (Solicit responses and discuss them). It is also 

very important to occasionally tell each other when they are 

doing a good job at group skills, for example (positive 

example) . 

Please review your cue card for group work and your own 

goals for this week before we begin. Think about whether or 

not these are important goals and if you want to make any 

changes. Remember you want to work well with others and you 

want to be able to really understand what you read. So 

think about what you want to do during class and how well 

you want to do on the quiz. 



IV. 

Materials: 
Butcher Paper 
Markers 
Post-it Notes 
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ISM Instruction 1-

Note cards (1 per student) on which to write the strategy 
steps and guidelines for group work 
Textbooks 
content Analysis of the chapter to use as a teacher 
reference 

Format: 
Students are in groups of four. Teacher is sitting or 
standing near board in front of group. Butcher paper is 
taped on board, Post-its and markers are on table. 

1. Brainstorm 

a. Introduce brainstorming. 

Now we are ready to begin. 

We know that people who are good readers think about 

what they know about a topic before and during reading about 

it, so that is how we will start. 

Here's one way to help you think of everything you know 

about a topic. You make a Brainstorm. 

How many of you have ever brainstormed before? What do 

you think it means? (If the students have difficulty 

generating the meaning of brainstorm you can explain that it 

is where you think of all the idea you know about a topic. 

It is like you are having flashes of lightening or ideas in 

your head. That's why it is called a brainstorm.) 

1* Adapted from Bos & Anders (1986-1989) 



To make a Brainstorm we write down the things we already 

know about the topic we are going to be reading about. 

(Tell the students what the topic is.) 
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Let's write down our ideas about things related to 

(topic) on Post-its, and then we can put them on this paper. 

For example, when I think about (topic), I am reminded of 

(concept) which I remember from (situation), it seems to me 

that could be important because (justification) so I will 

include it. [Write (concept) on Post-it and place on list.] 

[Solicit ideas by asking students to think what they know 

about the topic. Ask them to think of experiences they may 

have had or things they may have studied related to 

(topic).] 

When we brainstorm we will discuss our ideas. So tell 

us why it is important to earn that information. And you 

should say what you think about others' ideas. 

b. Evaluate brainstorm and review brainstorm process 

How do you think we did on our Brainstorm? Do you 

think we know a lot about the (topic)? For example, I 

hadn't thought about (concept fr9m list) but it does seem 

important, while I'm not so sure we need to know about 

(concept from list), but some of us thought it was important 

so we'll keep it. (Encourage students to evaluate the 

Brainstorm.) 
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For the first part of our strategy we learned to make a 

Brainstorm. How did we make our Brainstorm? (Have 

students review the process they used to make a 

Brainstorm. ) 

(Hand each student a note card.) Let's make a list of 

the steps in our strategy on the note card. 

1. Make a Brainstorm. 

2. Skimming the Text for Clues and Making a Clue List 

We already know a lot about (topic). We can make a 

prediction about what the book chapter is about using the 

book to make a Clue List. 

What do you think 'we mean by the word "prediction." 

(Discuss meaning and have the students provide examples.) 

Let's look at the first section of the chapter about 

(topic). We'll predict what this chapter is going to be 

about. 

Pass out books 

a. Defining skimming and clues 

If I was going to predict toe ideas this chapter is 

about, would I have to read every word in the chapter? 

(When the students respond "No" ask Why not?) What could 

I do to figure out the ideas? 

I could look at the chapter quickly, just to find out 

what it is about. This is called skimming. 
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Look at the first several pages of the chapter. What 

can we use for clues to help tell us what the chapter is 

about? 

(Begin with one or two examples and then solicit answers 

from the students. Include and elaborate on all of the 

following: 

Pictures Look for what is happening and what is found 

in the picture. 

captions Provide more information about what is found 

in a picture or figure. 

Title A clue that sometimes tells you what the whole 

chapter is going to be about. 

Headings A clue that gives you a hint about what a 

section of the text is going to be about. 

Boldprint Words A word in the text that is darker than 

the rest of the words. It sometimes tells you about an 

important idea and helps answer the question you have 

asked from the heading. You may need to "read around 

the word" to find out what it means. 

Underlined words A word in the text that is 

underlined. Like a boldfaced word, it also can tell 

you an important idea and can help answer the question 

you have asked from the heading. Again, you can "read 

around the word." 
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As you discuss each type of clue, be sure to use the text to 

find examples. Encourage the students to discuss why it is 

a clue.) 

b. Making the Clue List 

We can make a Clue List by writing down the clues we 

get from the chapter that tell us what the chapter is about. 

In fact, this is the second step in the strategy. Let's 

write the second step on our cards: 

2. Skim the chapter and make a Clue List. 

Clues are: pictures, Title, Headings, 

Boldface Words, Underlined Words 

(Using a Think Aloud, model how to make a Clue List 

using the first several pages of the chapter. The think 

aloud should emphasize that only clues you find especially 

interesting or hypothesize to be important to understanding 

the text are included. As you find a clue, write it on a 

Post-it and add it to the brainstorm list, explaining why 

you think it belongs. Then encourage the students to add 

to the list. Look at several pages at a time. If the 

students have difficulty generating clues, cue them to 

first look at the pictures, then at the headings, then at 

the boldfaced and underlined words.) 

3. Introduce Making a Relationship Map 
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The strategy involves our constructing a "map" of the 

ideas in the book before we begin to read. In just a minute 

I will explain how to do that, but first tell me what a map 

does. (Solicit explanations emphasizing depiction of 

relationships/ connections.) Our map is going to show how 

important ideas from the civil Justice book go together. 

Now, let me show you how to make a relationship map. 

First, we put the title of our chapter at the top of the 

map. Put a circle around this phrase. 

a. Listing the ideas 

Let's look at our list for a set of ideas that we can 

put together. What ideas have a lot in common. For 

example, I think (cc)ncept) and (concept) have a lot to do 

with each other because (rationalization), what do you all 

think? (As students generate lists of related concepts, 

have them move them together to an isolated spot on the map, 

underneath the superordinate concept.) 
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b. Na~ing the categories 

(To be done as each category is created.) Now that we 

have a group of ideas that belong together, let's find a 

title to name that group. 

things in our first group? 

list or generated.) 

c. Using the extra ideas 

What is a good name to describe 

(Titles may be taken from the 

Not all the ideas need to go on the Relationship Map. 

We can just leave these off and after we read the chapter we 

can see if they fit somewhere. 

We have finished another step in our strategy. Let's 

list it on our strategy card. 

3. Make a Relationship Map. 

4. Predict the Relationships on the Map 

Now that we have our map made, we can make predictions 

about how the ideas within each category are related. For 

each category we can ask ourselves, "how is (coordinate 

concept) related to (related subordinate concept); do they 

go together"? 

To show that our ideas are related we will draw lines 

between them on our map, just like lines on a map show how 

to go from one town to another. We will just draw lines 
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showing the most important relationships (superordinate to 

coordinates; coordinates to subordinates). 

Let's try some and see how it works. (Try several.) 

When you predict the relationships, it is important to ask 

each other why you think these ideas are related. What is 

it about these ideas that makes them belong to the same 

group or category? This makes you really understand the 

idea. Let's try some more. (Work on the rest of the map to 

encourage discussion and justification among the students.) 

Guide the students by cuing the students to first ask, 

"Is (concept) related to (concept)"? and then to ask "Why"? 

or "Why not"? Encourage the stUdents to take control with 

students leading the discussion about predicted 

relationships. You know, we have another step in 

our strategy. Let's write it on our strategy cards. 

4. Predict relationships. 

5. Read to Justify and Confirm 

Now that you have made predictions about what (topic) 

is about, it should be pretty ea~y to read the chapter. We 

can read to check out any questions we still have about our 

map, and to see if we want to add any of the words that are 

still left on our clue list. You may want to make changes 

on the map. (Allow the students to read independently or in 

groups, however they choose.) 
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(After reading, add the new step to the strategy.) Now 

we have another step to cldd to our strategy. What is it? 

5. Read to justify and confirm. 

6. Review the Map 

Now that you all have read the chapter, what do you 

think'of the map. How did we do? Do we want to change any 

predictions? Or take anything off? Do we want to add any 

words from our list, or the text? For example, before 

reading we weren't all sure about (example) now I know 

(dis/confirmation). (Encourage students to review the map 

and justify their changes.) Now we can add another step to 

our strategy. Let's write it on our strategy cards. 

6. Review the map and change as needed. 

7. Use the Map to study About the Topic 

You can use the map to study about the topic, for 

example, to get ready to take a quiz. To make sure you 

cover all the important ideas you should ask questions for 

each category label (coordinate 90ncept). For example, 

(sample question)? (Demonstrate how to ask and answer 

questions using the map and have the students ask and answer 

questions. Remind them of the 5 Wh and How questions if 

they need help in forming questions.) 

The last step in our strategy is: 
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7. Use the Map to study about the topic. 

VII. Comprehension Quiz 

(To be administered on day three of the strategy) 

Take 10 minutes to review for the quiz as a group. Use your 

map, the text, and each other. Remember that we made 

decisions about what was important to know, so now you have 

an idea of what to study. If you forget what something 

means or don't understand a relationship ask someone. This 

is not a good time to rehash old arguments about something 

some of you will always disagree about. 

(Administer and correct quiz) 

VIII. Self Monitoring and Goal setting 

(Same as III.) 

IX. situation Generalization (week 8) 

For just this week we are going to assign you to new 

groups and ask you to prepare for a quiz from the same Civil 

Justice book. Please use the st~ate9Y we taught you so we . 

can see how well you learned it. Remember, your quiz score 

will count toward your grade in this class. 

XI. Long Term Application (week 9) 
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(Following administration, grading, and charting of 

quiz: ) 

Thank you for participating in this study. We hope 

that the strategy has worked for you and that you will 

continue to use it both in and out of school and get even 

better on it. What are your opinions about the strategy? 

Are there any comments or suggestions you would like to make 

about the strategy and our stud~p? 

x. Review the strategy 

a. Evaluate the strategy and student performanc~ 

Let's look at our strategy card. What do yoUl think 

of the strategy? Did using the strategy make it easier 

to learn the information. When you're going to study 

for a quiz, how will you use the strategy to study? 

(Encourage the students to evaluate how well the 

strategy worked.) 

b. Review strategy 

Let's review the steps in the strategy one more time. 

Let's look at what we did for each step, so we can remember 

fhow to do the strategy. (Ask the students to give the 

steps in the strategy and talk about the process and 

-products they developed and used for each step.) 
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Appendix D 

Quiz Success Progress Chart 
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Appendix E 

Classroom structure and Context Form 



CLASSROOM CONTEXT AND STRUCTURE FORM 

date: ____ __ 

observer: ________________ _ 

classroom: __________________ _ 
groups/ sizes: __________ _ 

Sketch classroom layout, include: 
seating chart with student names; 
indication where butcher paper is posted. 

Sound level of classroom: 

very quiet quiet moderate noisy 

Environmental stimuli affecting behavior: 

Describe any cross group interactions: 

comments/ General Impressions: 
(use specific names when appropriate) 
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very noisy 
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Appendix F 

Teacher Survey 



Survey of School Activities 

outside of Study Times 
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Please describe situations you have directly observed during 
the school day (aside from during the U of A study) that 
concern students participating in the study. When possible 
name students involved. 

teacher: ________________ __ week: ________ __ 

Lessons/studying similar to Interactive Semantic Mapping: 

Instances of group learning: 

ratio of lessons taught 
to whole class v. individuals: 

whole class 
individuals 

-------------------------------------------------
General Comments: 
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Appendix G 

Discourse Analysis coding Sheet 

l 
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Appendix H 

student Interview script 
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STUDENT INTERVIEW 

Each interview should be given individually. 

Audiotape each interview. Before you begin the interview, 
record on tape the name of the student, the teacher, and the 
date of the interview. Interviews will not be videotaped, 
so in interacting with the student describe verbally (on the 
tape) the student's behavior. 

Provide the subject with a paper and pencil. 

(Paraphrase the following:) 
I want to ask you some questions to find out what you 
think and know about the kinds of things we are going 
to be looking at in this study. I am using a tape 
recorder so that I don't miss anything you say. Just 
like with the videotape, no one may hear this tape but 
you and we researchers. There will not be a grade for 
this, because there are no right or wrong answers. We 
just want to know students' opinions. There is paper 
and a pencil for you to use if you want. I have the 
questions to ask you on the paper I am holding. 

(ask the following questions, in order:) 

ISM 
* What is the p~rpose of reading in school? 

* How would you describe a textbook compared to other 
types of books? 
-(If generalizes) Is this true of all textbooks? What 
about social studies in general? 

* Would you say that you used textbooks more, less, or 
the same amount in social studies as in other classes 
over your years in school? 

* How would you describe the way information is organized 
in a chapter of an average social studies 
textbook? 

* Would you say the average social studies chapter 
includes a lot of ideas or one big one? 
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* If you put into steps what you do when you read an 
assignment from a social studies book in school, what 
are those steps? 

* What do you do to help you remember what you read in a 
textbook? 
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Collaborative I,earning 

* Are there times when it's best to study alone and other 
times when. it is best to study in groups? 
- What are some of each? 

* How can you tell when you should study in a group? 

* What qualities should the other people you study with 
in a group have? 

* What do you have to know/ be able to do to work in a 
group? 

- Are these the same or different from studying alone? 

* What makes a group work well? 

* You know how schools have nerds, preppies, and jocks; 
they got these names because they're generally good and 
bad at different things?; What type of people learn a 
lot when studying in groups? 

Are there other types in groups? 
What type do you tend to be? 
Are you generally this type of person in school 
when not studying in a group? 

Thank you for participating. 
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Additional student Interview Questions 

TO BE ASKED AT POST INTERVIEW ONLY 

Now I am going to ask you about the strategy we did with you 
and then about the way the study went. So, for now think 
about the strategy we tried to teach you, we will talk about 
how things went at Sabino/Sahuaro next. 

Strategy Generalization 

(Present a strategy cue card to the student.) This card 
tells the steps in the strategy, you can use it to remind 
you about the strategy. 

* 

* 

* 

* 

Can yo~ tell me how you were supposed to do each step? 

Tell me, if it could, how the strategy might be useful 
to you in school. 

Could you use it for subjects other than civil Justice? 
when? 

Could you use it outside of school? when? I 
i . .' , If you were g1ven the cho1ce of how to study, ~ould 

use the strategy? Why? \ 
Are there other times when you would/wouldn"t? 

you 

Strategy Perceptions 

* What did you think about the strategy as a way to 
study? 1 

* If you had to say three good things and three bad 
things about it, what would you say? 

* Did the strategy help you learn? 
-What about just reading and understanding, did it help 
with those? 

* Is there anything that you would do to the strategy to 
improve it? 



School Routine 

* Was this strategy much different from things you 
typically do in school?, try and think of all your 
different classes. 

* Do you have many chances to work together with the 
other kids who were in the study?, I don't mean just 
being in the same class, I mean talking about 
assignments or doing work together. 
- What about for the class you normally have 19/3M 

period? 

* Is most school work done with others or by yourself? 

* Is it a good idea to work with others? 
(if yes) When? 

Group Process 

NOw, let's talk about the way the study went. First a 
couple of questions about your group. 

* Did your group get along together well? 
Did you work together well? 
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* Were you happy with the way things went in your group? 
explain. 

* Do you think the way 
group was influenced 
how? 

Did the others in 
the same as you did? 

you did or didn't work in the 
by the other people in your group? 

your group participate pretty much 
Why? 

* How would your group have reacted if you participated 
the opposite of the way you just said you did? 
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study Perceptions 

* What was your impression of the study? 
Name three good and three bad things. 

* If we wanted to do it again with another school would 
you recommend that we do anything different? 

Anything else you want to tell us? 

Thank you. 



256 

REFERENCES 

Anderson, R.C. (1984). Some reflections on the acquisition 

of knowledge. Educational Researcher, 13, 5-10. 

Anderson, T.H., & Armbruster, B.B. (1984). Content area 

textbooks. In R.C. Anderson, J. Osborn, & R.J. Tierney 

(Eds.), Learning to read in American schools: Basal 

readers and content texts (pp. 193-234). Hillsdale, 

NJ: Lawrence Erlbaum Associates. 

Anderson, R.C., & Freebody, P. (1981). Vocabulary 

knowledge. In J.T. Guthrie (Ed.), Comprehension and 

Teaching: Research Reviews (pp. 71-117). Newark, DE: 

International Reading Association. 

Armstrong, B., Johnson, D.W., & Balow, B. (1981). Effect of 

cooperative vs individualized learning experiences on 

interpersonal attraction between learning-disabled and 

normal-progress elementary school children. 

contemporary Educational Psychology, ~, 102-109. 



257 

Aronson, E., stephan, C., Lides, J., Blaney, N., & Snapp, M. 

(1978). The Jigsaw Classroom. Beverly Hills, CA: 

Sage. 

Bales, R.F. (1950). Interaction Process Analysis: A Method 

for the Study of Small Groups. Reading, MA: Addison

Wesley. 

Barnlund, D.C. (1959). A comparative study of individual, 

majority, and group judgement. Journal of Abnormal'and 

Social Psychology, 58, 55-60. 

Bearison, D.J., Magzamen, S., & Filardo, E.K. (1986). 

socio-cognitive conflict and cognitive growth in young 

children. Merrill-Palmer Quarterly, 32, 51-72. 

Bijou, S.W., Chao, C.C., & Ghezzi, P.M. (1988). Manual of 

instructions for identifying and analyzing referential 

interactions II. The Psychological Record, 38, 401-

414. 



258 

Bos, C.S., Allen, A.A., & Scanlon, D.J. (1989). Vocabulary 

instruction and reading compre~lension with bilingual 

learning disabled students. In S. McCormick & J. 

Zutell (Eds.), Cognitive and social perspectives for 

literacy research and instruction (pp. 173-180). 

Thirty eighth yearbook of the National Reading Council. 

Chicago, IL: National Reading Conference. 

Bos, c.s., & Anders, P.L. (in press). A theory-driven 

interactive instructional model for text comprehension 

and content learning. In B.Y.L. Wong (Ed.), 

Contemporary intervention research in learning 

disabilities: An international perspective. New York: 

Springer Verlag. 

Bos, C.S., & Anders, P.L. (1990). Effects of interactive 

vocabulary instruction on the vocabulary learning and 

reading comprehension of junior high learning disabled 

students. Learning Disability Quarterly, 13, 31-42. 

Bos, C.S., & Anders, P.L. (1989). Toward an interactive 

model: Teaching text based concepts to learning 

disabled students. In H.L. Swanson and B. Keogh (Eds.) 

Learning Disabilities: Theoretical and Research Issues. 

Hillsdale, NJ: Erlbaum. 



259 

Bos, C.S., & Anders, P.L. (1987). semantic feature analysis: 

An interactive teaching strategy for facilitating 

learning from text. Learning Disabilities FOcus, ~, 

55-59. 

Bos, C.S., & Anders, P.L. (1986-1989). The Interactive 

Teaching Project: Learning disabled students' content 

area learning: The effect of interactive teaching. 

(Unpublished raw data). 

Bos, C.S., Anders, P.L., Filip, D., & Jaffe, L.E. (1989). 

The effects of an interactive instructional strategy 

for enhancing learning disabled students' reading 

comprehension and content area learning. Journal of 

Learning Disabilities, 22, 384-390. 

Bos & Lloyd (1988). Team Project. Unpublished raw data. 

Bos, C.S., & Reyes, E.I. (1989, December). Knowledge, use, 

and control of an interacti~e cognitive strategy for 

learning from content area texts. Paper presented at 

the annual meeting of the National Reading Conference, 

Austin, TX. 



Bryan, T., Donahue, M., & Pearl, R. (1981). Learning 

Disabled children' peer interactions during a small

group problem-solving task. Learning Disabilities 

Quarterly, ~ (1), 13-22. 

Bryan, T., Wheeler, R., Felcan, J., & Henek, T. (1976). 

260 

"Come on Dummy": An observational study of children's 

communications. Journal of Learning Disabilities, ~, 

53-61. 

Cosden, M., Pearl, R., & Bryan, T.H. (1985). The effects of 

cooperative and individual goal structures on learning 

disabled and nondisabled students. Exceptional 

Children, 52, 103-114. 

Damon, W., & Phelps, E. (1989). critical distinctions among 

three approaches to peer education. International 

Journal of Educational Research, 13, 9-20. 

Deutsch, M. (1973). The Resolution of Conflict. New Haven" 

CN: Yale University Press. 

Education for All Handicapped Children Act, Public Law 94-

142, 94th Congress, S.6. November 29,1975. 89 stat. 

794. 



261 

Ellis, E.S., Deshler, D.O., Lenz, B.K., Clark, F.L. (in 

press). An instructional model for teaching learning 

strategies. Focus on Exceptional Children. 

Englert, C.S., & Thomas, C.C. (1987). Sensitivity to text 

structure in reading and writing: A comparison between 

learning disabled and non-learning disabled students. 

Learning Disabilities Quarterly, 10, 93-105. 

Falk, D.R., & Johnson, D.W. (1977). The effects of 

perspective-taking and egocentrism on problem solving 

in heterogeneous and homogenous groups. Journal of 

Social Psychology, 102, 63-72. 

Flood, J., & Lapp, D. (1988). Conceptual mapping strategies 

for understanding information texts. The Reading 

Teacher, 41, 780-783. 

Frayer, D.A., Fredrick, W.C., & Klausmeier, H.J. (1969). A 

schema for testing the level of concept mastery 

(Working Paper No. 16). Madison, WI: The University 

of Wisconsin, Wisconsin Research and Development 

Center for Cognitive Learning. 



Fry, E. (1977). Fry's readability graph: Clarifications, 

validity and extension to level 17. Journal of 

Reading, 21, 242-252. 

262 

Gallego, M.A. (1989). Verbal interaction among teachers and 

elementary learning disabled students engaged in 

directive and interactive pre-reading strategies. 

Unpublished doctoral dissertation. University of 

Arizona, Tucson. 

Garner, R., & Kraus, C. (1982). Good and poor comprehender 

differences in knowing and regulating reading 

behaviors. Educational Research Quarterly, g, 5-12. 

Goodman, K. (1984). Unity in reading. In A.C •. Purves, & Q. 

Noles (Eds.), Becoming Readers in a Complex Society 

(Eighty-third Yearbook, pp. 79-114). Chicago, IL: The 

National society for the Study of Education. 

Graham, S., & Harris, K.R. (1989). Improving learning 

disabled students' skills at composing essays: Self

Instructional strategy training. Exceptional Children, 

56, 201-214. 



263 

Guba, E.G., & Lincoln, Y.S. (1981). Effective Evaluation. 

San Francisco: Jossey-Bass. 

Heiss, J. (1981). Social roles. In M. Rosenberg and R.H. 

Turner (Eds.), Social Psychology: Sociological 

Perspectives, (pp. 94-129). New York: Basic Books. 

Idol, L. (1987). Group story mapping: A comprehension 

strategy for both skilled and unskilled readers. 

Journal of Learning Disabilities, 20, 196-205. 

Irwin, P.A., & Mitchell, J.N. (1983). A procedure for 

assessing the richness of retellings. Journal of 

Reading, 26, 391-396. 

Janis, I. (1982). Groupthink. Boston: Hougton-Mifflin. 

Johnson, D.O., pittleman, S.D., & Heimlich, J.E. (1986). 

Semantic mapping. The Reading Teacher, 39, 778-783. 

Johnson, D.W. (1980). Group processes: Influences of 

student-student interactions on school outcomes. In J. 

McMillian (Ed.), Social Psychology of School Learning. 

New York: Academic Press. 



Johnson, D.W. (1978). Human Relations and Your Career. 

Englewood-Cliffs, NJ: Prentice-Hall. 

Johnson, D.W., & Johnson, R.W. (1987). Learning Together 

and alone: Cooperative. Competitive. and 

Individualistic Learni~g. Englewood Cliffs, NJ: 

Prentice-Hall. 

264 

Johnson, D.W., & Johnson, R.T. (1986). Mainstreaming and 

cooperative learning strategies. Exceptional Children, 

52, 553-561. 

Johnson, D.W., & Johnson, R.T. (1980). Integrating 

handicapped students into the mainstream. Exceptional 

ChiICl.ren, 46, 89-98. 

Johnson, D.W., Johnson, R.T., & Holubec, E., (1988). 

Cooperation in the Classroom. Edina, MN: Interaction 

Book Co. 

Johnson, D.W., Johnson, R.T., & Scott, L. (1978). The 

effects of cooperative and individualized instruction 

on student attitudes and achievement. Journal of 

Social Psychology, lQ!, 207-216. 



Johnson, R.T., Johnson, D.W., Scott, L., & Ramolae, R.A. 

(1985). Effects of single-sex and mixed-sex 

cooperative interaction on science achievement and 

attitudes and cross-handicapped and cross-sex 

relationships. Journal of Research in Science 

Teaching, 22, 207-220. 

265 

Johnson, D. W., Maruyama, R. J., Johnson, R.T., Nelson, D., 

& Skon, L. (1981). Effects of cooperative, 

competitive, and individualistic goal structures on 

achievement: A meta-analysis. Psychological Bulletin, 

89, 47-62. 

Jones, B.F., Palincsar, A.S., Ogle, D.S., & Carr, E.G. 

(1987). strategic teaching: A cognitive focus. In 

B.F. Jones, A.S. Palincsar, D.S" Ogle, & E.G. Carr 

(Eds.), strategic teaching and learning: Cognitive 

instruction in the content areas (pp. 33-63). 

Alexendria, VA: Association for Supervision and 

Curriculum Development. 

Kagan, J. (1982). Acquisition and significance of sex 

typing and sex role identy. In M. Rosenberg & H.B. 

Kaplan (Eds.) Social Psychology of the Self-Concept 

(pp. 251-267). Arlington Heights, IL: Harlan Davidson. 



Kavale, K.A., & Nye, C. (1986). Parameters of learning 

disabilities in achievement, linguistic, 

neuropsychological, and social/behavioral domains. 

Journal of Special Education, 19, 443-458. 

266 

Kerr, N.L., & Brunn, S.E. (1983). Dispensability of member 

effort and group motivation losses: Free-Rider effects. 

Journal of Personality and Social Psychology, 44, 78-

94. 

Klausmeier, H.J. (1984). conceptual learning and 

development. In R. Corsini (Ed.), Encyclopedia of 

Psychology, (Vol. 1, pp. 266-269). Ne~ York: Wiley. 

Komoski, K.P. (1978). The reality of choosing and using 

instructional materials. Educational Leadership, 36, 

46-50. 

Lambiotte, J.G., Danserau, D.F., O'Donnell, A.M., Young, 

M.D., Skaggs, L.P., & Hall, .R.H. (1988). Effects of 

cooperative script manipulations on initial learning 

and transfer. Cognition and Instruction, a, 103-121. 

Langer, J.A. (1981). From theory to practice: A prereading 

plan. Journal of Reading, Nov, 152-156. 



267 

Latane, B., Williams, K., & Harkins, S. (1979). Many hands 

make light work: The causes and consequences of social 

loafing. Journal of Personality and Social Psychology, 

37, 822-832. 

Link, D. (1980). Essential learning skills and the low 

achieving student at the secondary level: A rating of 

the importance of 24 clcijdemic abilities. Unpublished 

master's thesis, The Uni versi ty of Kans~u;. 

McKay, S. (1988). civil Justice. 3Rd Editio;!J\. NY: 

Scholastic. 

Mead, G.H. (1934). Mind. Self. and Society. Chicago: 

University of Chicago Press. 

Meyers, J.L. (1979). Fundamentals of Experimental Design. 

Boston: Allyn and Bacon. 

Miles, M.B., & Huberman, A.M. (1984). Qualitative Data 

Analysis. Beverly Hills: Sage. 



~ 
268 

Moll, L.C., & Diaz, R. (1987). Teaching writing as 

communication: The use of ethnographic findings in 

classroom practice. In D. Bloome (Ed.), Literacy and 

Schooling (pp. 193-221). Norwood, NJ: Ablex. 

Oates, J. (1979). Maintaining Your Car. syracuse, NY: Ne'~ 

Readers Press. 

O'Donnell, A.M., Danserau, D.F., Hall, R.H.,& Rocklin, T.R. 

(1987). Cognitive, social/affective, and metacognitive 

outcomes of scripted cooperative learning. Journal of 

Educational Psychology, 79, 431-437. 

Palincsar, A.S., & Brown, A.L. (1984). Reciprocal teaching 

of comprehension-fostering and comprehensipn-monitoring 

activities. cognition and Instruction, £, 117-175. 

Paris, S.G., Lipson, M.Y., & Wixson, K.K. (1983). Becoming 

a strategic reader. Contemporary Educational 

Psychology, ~, 293-316. 

Rosenthal, R., & Rosnow, R.L. (1985). Contrast Analysis: 

Focused Comparisons in the Analysis of Variance. New 

York: cambridge University Press. 



Rumelhart, D.E.(1980). Schemata: The building blocks of 

cognition. In R.J. Spiro, B.C. Bruce, & W.F. Brewer 

(Eds.), Theoretical issues in reading comprehension. 

Hillsdale, NJ: Erlbaum. 

269 

Salomon, G., & Globerson, T. (1989). When teams do not 

function the way they ought to. International Journal 

of Educational Research, 13 89-99. 

Salomon, G., & Globerson, T. (1987). Skill is not enough: 

The role of mindfulness in learning and transfer. 

International Journal of Educational Research, 11, 623-

638. 

Salomon, G., & Perkins, D.N. (1989). Rocky roa~s to 

transfer: Rethinking mechanisms 'of a neglected 

phenomenon. Educational Psychologist, 24, 113-142. 

Scanlon, D.J., & Anders, P.L. (1991). Conceptual complexity 

and considerateness of vocational textbooks. 

Manuscript in preparation. 



" 

270 

Scanlon, D.J., BOSi C.S., & Anders, P.L. (1990, April). An 

interactive approach to activate LD adolescents' 

cognitive processes for reading comprehension. In S.L. 

Nist (Chair), Improving the reading strategies of poor 

readers. Symposium conducted at the annual meeting of 

the American Educational Research Association, Boston. 

Scanlon, D.J., Duran, G.Z., Reyes, E.I., & Gallego, M.A. (in 

press). Interactive semantic mapping: An interactive 

approach to enhancing LD students' content area 

comprehension. Learning Disabilities Research and 

?ractice. 

Schumaker, J.B., Denton, P.H., & Deshler, D.O. (1984). The 

learning strategies curriculum: The paraphrasing 

strategy. Lawrence, KS: The University of Kansas 

Institute for Research in Learning Disabilities. 

Schumaker, J.B., Deshler, D.O., & Ellis, E.S. (1986). 

Internal issues related to the education of LD 

adolescents. In J.K. Torgesen, & B.Y.L. Wong (Eds.), 

Psychological and Educational Perspectives on learning 

disabilities. orlando, FL: Academic Press. 



271 

simmel, G. (1950). sociology of Georg Simmel. New York: 

Free Press. 

Slavin, R.E. (1984). Team Assisted individualization: 

Cooperative learning and individualized instruction in 

the mainstream classroom. Remedial and Special 

Education, 2, 33-42. 

Slavin, R.E. (1983). When does cooperative learning 

increase student achievement? Psychological Bulletin, 

94, 429-445. 

Slavin, R. E. (1982). Cooperative learning: Student teams. 

What research says to the teacher. National Education 

Association: Washington, D.C. ED 222 489. 

Slavin, R.E. (1978). Student teams and achievement 

divisions. Journal of Research and Development in 

Education, 12, 39-49. 

Slavin, R.E., Leavey, M., & Madden, N.A. (1984). Combining 

cooperative learning and individualized instruction: 

Effects on student mathematics achievement, attitudes 

and behaviors. Elementary School Journal, 84, 409-422. 



272 

Slavin, R.E., Madden, N.A., & Leavey, M. (1984). Effects of 

team assisted' individualization on the mathematics 

achievement of academically handicapped and 

nonhandicapped students. Journal of Educational 

Psychology, 76, 813-819. 

Tatayama-sniezek, K.M. (1990). Cooperative learning: Does 

it improve the academic achievement of students with 

handicaps? Exceptional Children, 56, 426-437. 

Torgesen, J.K. (1977). The role of nonspecific factors in 

the task performance of learning disabled children: A 

theoretical assessment. Journal of Learning 

Disabilities, 10, 33-40. 

Tuckman, B.W. (1978). Conducting Educational Research. San 

Francisco: Harcourt, Brace, & Jovanovich. 

Vacca, R.T. (1981). Content Area Reading. Boston, MA: 

Little Brown & Co. 

Van Reusen, A.K., Bos, C.S., Deshler, D.O., & Schumaker, 

J.B. (1987). The Educational Planning Strategy. 

Lawrence, KS: Excel Enterprises. 



273 

Villasenor, V. (1977). Jurv: The people vs. Juan Corona. 

Boston: Little Brown. 

Vygotsky, L.S. (1978). Mind and society: The development of 

higher psychological processes. (M. Cole, V. John

steiner, S. Scribner, E. Souberman, Eds.). Cambridge, 

MA: Harvard University Press. (Original work published 

1960). 

Wansart, W.L. (1990). Learning to solve a problem: A 

microanalysis of the solution strategies of children 

with learning disabilities. Journal of Learning 

Disabilities, 23, 164-170. 

Warner, M.M., Schumaker, J.B., Alley, G.R., & Deshler, D.O. 

(1980). Learning disabled adolescents in the public 

schools: Are they different from other low achievers? 

Exceptional Education Ouarterly, £, 27-36. 

Webb, N.M. (1989). Peer interaction and learning in small 

groups. International Journal of Educational Research, 

13, 21-39. 

Wechsler, D. (1974). Wechsler Intelligence Scale for 

Children, Revised. New York: The Psychological Corp. 



274 

winograd, P. (1984). strategic difficulties in summarizing 

texts. Reading Research Quarterly, Ai, 404-425. 

Wong, B.Y.L. (1980). Activating the inactive learner: Use of 

questions/prompts to enhance comprehension and 

retention of implied information in learning disabled 

children. Learning Disability Quarterly, d, 29-37. 

Woodcock, D., & Johnson, M. (1989). Woodcock Johnson 

Psycho-Educational Battery. Revised. Allen, TX: 

DLM/Teaching Resources. 

Woodcock, D., & Johnson, M. (1977). Woodcock Johnson 

Psycho-Educational Battery. Allen, TX~ DLM/Teaching 

Resources. 

1. 


