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Since we ~re programmed toward full 
Personhood, 

Life is always both an active state of being, 
and an ever-changing 
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ABSTRACT 

The purpose of this study was to determine whether the 

direct instruction and guided practice of question-generating 

as a thinking skill was an influence on students' higher-level 

thinking skills. Additionally, this study investigated the 

levels of questions generated by the students throughout the 

five week study. 

Thirty sixth grade students in a Southwestern urban 

public elementary school were instructed daily in the use of 

Bloom's taxonomy as a guide in designing and composing 

questions. Higher-levels of the taxonomy were emphasized for 

higher-level question generating (analysis, synth~sis, andd 

evaluation). 

A pre-and posttest measuring cognitive abilities was 

given to determine the level of the students' higher-level 

thinking skills. Scores were analyzed to deterrr:ine the 

influence of the treatment. A significance difference was 

found between means by use of a t-test for correlated samples. 

Student questions generated throughout the study were 

coded according to Bloom's taxonomy levels by independent 

coders with a reliability of .93. Qualitative matrices were 

developed to display the levels, numbers, and percentages of 

the questions generated. A significant increase of 

viii 
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higher-level questions were generated between week one (3.8%) 

and week five (80.5%). A shift occurred in the fourth week, 

with a higher percentage (61.7) of higher-level questions 

generated than lower-level (38.3). 

The results indicate support for the proposition that 

the direct instruction and guided practice in question 

generating as a thinking skill influenced students' 

higher-level thinking skiills. The analysis of the question 

levels suggest support for recommendation that autonomy 

follows with mastery of instruction and guided practice in the 

thinking skill before using that skill in a new content area. 

Guided practice in this study was in the familiar content area 

of reading. 



CHAPTER 1 

INTRODUCTION 

The type of questions we pose determine the level 
of our thinking and the quality of our response 
(Falkof and Moss, 1984, p.5). 

Thinking as a process to be taught is receiving 

increased attention by both integrating it into existing 

subject areas as well as treating it as a separate subject. 

This recent emphasis throughout education has shifted from 

training in specific logical reasoning skills, toward 

enriching thinking by emphasizing thinking processes, 

(deBono, 1985), metacogitating, (Costa, 1985a), and direct 

teaching of thinking skills (Beyer, 1986). 

Educators, psychologists, philosophers, and 

anthropologists are writing about thinking (Maxwell, 

1983). Even though thinking has been assumed to be "essential 

to our nature as human beings" (Lockhead, 1983), there appears 

to be a rediscovery, a new surge of interest, a new focus on 

the significance of this human function. 

A program designed for the teaching of thinking as a 

tool for use in any subject matter area should not only improve 

achievement in the subject area (Whimbey, 1985), but also 

increase the level of students' thinking skills (Beyer, 1985a). 

1 



According to Beyer (1985b), IIIf we really want to teach 

children thinking skills, we would focus on teaching children 

how to ask questions, not to answer themll. 

This study involved students in question-generating by 

using an outline (Spache, 1973) of the Taxonomy of Educational 

Objectives. Handbook 1; Cognitive Domain (Bloom, 1956~ Bloom 

2 

and Krathwohl, 1984) as a guide. Emphasis was placed on 

analysis, synthesis, and evaluation, the top three levels of the 

taxonomy. These levels are considered to involve higher-level 

thinking skills. According to Costa (1985b), a strategy that 

involves a student in organizing and setting up the thinking/ 

learning process is that of question-generating. This strategy 

can enhance metacognition, facilitate comprehension, and enable 

students to become more self-aware and take conscious control 

of their own thinking (Costa, 1985a). Brown (1984) calls it 

lIexecutive controlil. 

Involving students in generating higher-level questions 

through direct instruction and guided practice should improve 

their ability in the higher-level thinking skills of analysis, 

synthesis, and evaluation. 



Statement of the Problem 

The purpose of this study was to determine the effect 

of direct instruction and guided practice in question 

generating on students' higher-level thinking skills. These 

skills, as measured by the Ross Test of Higher Cognitive 

Processes, served as a basis to compare the students' 

performance before and after direct instruction and guided 

,practice. A comparison was also made regarding the levels (as 

defined by Bloom) of the questions generated throughout this 

study. 

Research Questions 

The specific research questions were as follows: 

1. Will direct instruction and guided practice in 

question generating improve stUdents' higher-level thipking? 

2. Will the level (as defined by Bloom) of the 

questions generated be effected during the time of this study? 

Hypotheses 

In order to answer these questions, the following 

hypotheses were tested: 

1. There is no significant difference between 

students' higher-level thinking skills as measured by the RQas 

Test of H~gher Cognitive Processes before and after receiving 

direct instruction and guided practice in question generating. 

3 



2. There is no significant difference between the 

levels (as defined by Bloom) of the questions generated by 

students before and after the direct instruction and guided 

practice. 

Significance of the Study 

Although many researchers (Beyer, 1986; Sternberg, 

1985; Meeker, 1985; Costa, 1986; deBono, 1985; Paul, 1984; 

Perkins, 1984) have investigated the thinking process and the 

teaching of thinking, the results do not identify anyone 

particular teaching strategy that has proven to be more 

benefical in improving higher-level thinking skills than 

others. This study emphasized the higher-level thinking 

skills within a direct instruction strategy. The results will 

indicate if this procedure is benefical in the improvement of 

higher-level thinking skills. 

4 

Studies which dealt with student question-generating 

(Brown & Palincsar, 1984; Adams, Carnine & Gersten, 1982; 

Aulls, 1978; Andre & Anderson, 1979) demonstrated that 

students taught how to ask their own questions had significant 

increases in reading comprehension. These studies did not 

correlate the type of questions generated to any thinking 

skill hierarchies. Nor did these studies demonstrate a 

significant change in the students' higher-level thinking 

skills. Results of this study will provide insights into the 

correlation between the teaching of question-generating as a 

thinking skill, and tbe change in the students' higher-level 

thinking skills. 



Ljmjtatjon of the Study 

The findings of this study were limited to sixth 

grade students currently enrolled in a public school in the 

city of Tucson, Arizona. 

Defjnjtjon of Terms 

Analysis. The breakdown of communication into its 

constituent elements or parts such that the relative hierarchy 

if ideas is made clear 'and/or the relations between the ideas 

expressed are made explicit. Such analyses are intended to 

clarify the communications, to indicate how the communication 

is organized, and the way in which it manages to convey its 

effects, as well as its basis and arrangement {Bloom and 

Krathwohl, 1984, p. 205 (4.0). 

Djrect Instruction. A deliberate, specific strategy 

for teaching which ll places the teacher in the role of 

presenter of information" (Costa, Hanson, Silver, Strong, 

1985). The explicit strategy instruction, namely, teacher 

explanations regarding what the strategy is and when, where, 

and how to use it as well as why it should be used, and the 

gradual transfer of responsibility for learning from the 

teacher to the student (Pearson and Leys, 1985: Winograd and 

Hare,in press). 

Evaluation. Judgments about the value of material and 

methods for given purposes. Quantitative and q~alitative 
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judgments about the extent to which material and methods 

satisfy criteria. Use of a standard of appraisal. The 

criteria may be those determined by the student or those 

which are given to him (Bloom and Krathwohl, 1984, p. 207 

6.0). 

Gujded Practice. Following instruction, students 

review the skill attributes before they use the skill, while 

they use it, and after they have used it (Beyer, 1985, 1986). 

aigher-levels of Thinking. All thought processes 

beyond the memory level. For the purpose of this study, an 

adaptation (Sanders, 1966, Daines, 1982) of the thinking 

levels that encompass all intellectual objectives in 

education as defined by Bloom and others, in the Taxonomy of 

Educational Objectives, Handbook 1: Cognitive Domain, will 

be used (see Table 1). 

Metacognition. Consciousness of one's own thinking 

processes (Costa, 1985; Catron, 1984). Students who are 

aware of what they are thinking and the strategies they are 

using are better able to guide and control their own learning 

behaviors (Wingenbak, 1983). 

Ouestion-Generating. The strategy of formulating 

relevant inquiries in order to analyze, synthesize, evaluate, 

guide hypotheses, verify information, and seek logical 

evidence (Halpern, 1984). 

6 



7 
Table 1. Thinking Levels That Translate Into A Hierarchy of 

Of Questioning Levels (Daines, 1982; Sanders, 1966) 

Level 

Knowledge 
(Memory) 

Comprehension 
(Translation) 

Application 

Analysis 

Synthesis 

Evaluation 

Definition 

The emphasis is on recall or 
the memory process. Responses 
are usually predictable because 
the answers are restricted to 
the information stated in the 
text. 

Translation thinking is quite 
literal and does not require a 
discovery of intricate 
relations, implications, or 
subtle meanings. 

The process of taking previously 
acquired knowledge and 
comprehension of ideas to solve 
problems in a new or unique 
situation. This process 
involves a minimum of directions 
or instruction and the questions 
deal with whole ideas. 

Analysis emphasizes the 
breaking or dividing of given 
information or materials into 
parts. Common words used with 
analysis are: proof, truth, 
fact, reason, conclusion, 
evidence, propaganda. 

This process brings together 
the various parts to an issue 
to form a whole, a combining 
of parts in such a way as to 
form a pattern not clearly 
evident before. This category 
produces divergent and creative 
thinking. 

Evaluation requires, to some 
extent, all the other 
catgories. It includes making 
judgments about ideas, values, 
solutions, methods, worth, etc. 

Responses 

Responses include 
the recall of 
specific facts, 
trends, methods, 
and terminology. 

Responses include: 
(1) Translation of a 
message; (2)Interpre
tation among major 
ideas; (3) Inference 
or prediction. 
Requires use of back
ground knowledge, 
general information, 
and understanding 
to solve problems. 

Requires: (l)Analysis 
of the elements or 
parts; (2)Analysis of 
relationships; (3)An 
analysis of the 
arrangement and (4) 
Determination of 
cause and effect. 
Includes: (1) Pro
duction of a unique 
communication; (2) 
Production of a plan; 
and (3) Derivation of 
a set of abstract 
relations. 

Responses based on 
internal or external 
standards. Any idea 
or objection can be 
evaluated in two 
steps: (1) Set up 
standards; (2) Make 
judgments based on 
the standards. 



Strategy. Any mental operations that the individual 

uses, either consciously or unconsciously, to help him/ 

herself learn. Strategies are goal oriented and include 

traditional skills , such as note taking and summarizing, as 

well as predicting, reviewing prior knowledge, and generating 

questions (Carr, 1985: Tierney, 1985). 

Synthesis. The putting together of elements and parts 

'so as to form a whole. This involves the process of working 

with pieces, parts, elements, etc., and arranging and 

combining them in such a way as to constitute a pattern or 

structure not clearly there before. Generally this would 

involve a recombination of parts of previous experience with 

new material, reconstructed into a new and more or less well

integrated whole. This is the category in the cognitive 

domain which most clearly provides for creative behavior on 

the part of the learner. (Bloom and Krathwohl, 1984, p. 206, 

(5.0). 

Thinking Skills. Comprise the mental processes, 

strategies and representations people use to solve problems, 

make decisions, and learn new concepts (Sternberg, 1985). 

Specific thinking skills include: evaluation and analytical 

skills: critical thinking: problem solving: synthesis: 

application: creative thinking: and organizational skills 

(Frey, 1984). 

8 



CHAPTER 2 

REVIEW OF THE LITERATURE 

Overview 

Major studies in the last decade strongly suggest a 

weakening in the student's ability to apply higher-order 

. thinking skills. According to the National Assessment of 

Educational Progress (1979-1980), consistent declines have 

been measured in students' abilities to interpret reading 

passages, classify and solve math problems, establish 

arguments in support of a thesis and evaluate scientific data. 

The 1982 National Assessment of Educational Progress indicates 

students are generally not developing highe~-level thinking 

skills considered essential for the future. 

The resulting trends of national standardized testing 

indicate a decline, not as substantial in basic knowledge, but 

sizeable declines in those questions which required more 

complex thinking, such as making analogies, inferences, 

problem solving and abstract reasoning (Congressional Budget 

Office, 1986, p. 53-59). 

In response to these trends, there has been a growing 

recognition that education consists of more than teaching 

basic facts and skills (Benderson, 1984). The National 

Science Board Comrnmission on Pre-College Education in 

Mathematics, Science, and Technology declared in its report: 

9 
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We must return to basics, but the basics of the 21st 
century are not only reading, writing, and arithmetic. 
They include communication and higher problem-solving 
skills, and scientific and technological literacy - the 
thinking tools that allow us to understand the 
technological world around us ••• Development of students' 
capacities for problem-solving and critical thinking in 
all areas of learning is presented as a fundamental 
goal (1983). 

The need for an expanding version of the basics has 

been acknowledged by the Association for Supervision and 

Curriculum Development in their five year plan for the 

teaching of thinking (1984): "Further development and 

emphases are needed in teaching skills of problem solving, 

reasoning, conceptualization" and analysis, which are among 

the neglected basics needed in tomorrow's society." 

The National Education Association (1984) stated: 

"Schools must also expand the definition of what is basic to 

a quality education. We believe that definition should 

include the ability to think critically, to analyze issues, 

to formulate solutions to problems, and to ask and seek 

answers to questions." 

According to Glaser (1984) schools need a new paradigm 

based on the thinking skills that make knowledge useful: 

"The task of the schools is to produce a changed environment 

for learning - an environment in which there is a new 

relationship between students and their subject matter, in 

which knowledge and skill become objects of interrogation, 
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inquiry, and extrapolation. As individuals acquire knowledge, 

they also should be empowered to think and reason" (p.94). 

Teaching for thinking is becoming the great 

educational discovery for the 80 1 s (Costa, 1984b), yet Dewey saw 

the development of an individual capable of reflective 

thinking as a prominent educational objective in 1933. The 

goal of developing students with the ability to think 

critically is significant, but it should not consititute the 

sole justification for improvement efforts (McTighe and 

Scho11enberger, 1985): "Since thinking is essential to all 

school subjects, its development should be considered a means 

as well as an end." 

Why Teach Thinking 

The pace and unpredictability of our technological 

society changes argue for learning to learn, emphasizing the 

learning of general principles and strategies that can be 

applied to a wide array of situations (Walker, 1985). 

According to Walker, the "high rate of growth and development 

of knowledge means that we cannot expect any individual to 

acquire enough knowledge in the first third of life to coast 

through the rest ll (p.95). Furthermore, Walker states, across 

the curriculum we should expect contined widespread interest 

in cultivating powers of discovery, invention, and research -

the so-called higher-order cognitive (thinking) 'skills. 
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As Perkins (1986) states, we are "in an age when there 

are too many things to know, •• there is recognition of the 

contemporary problems of knowledge glut and knowledge 

obsolescence ••• this has in part inspired the current 

attention to the development of students' thinking ••• Students 

need such skills to manage the flood of information in the 

modern world". 

Studies ·indicate that the student's ability to think 

can be improved through direct instruction (Whimbey, 1980: 

Worsham and Austin, 1983: and Bloom, 1981). Whimbey's 

research in cognitive skill development indicates that if 

students are taught basic thinking skills and given practice 

in their use, their overall ability to think and solve 

problems will improve. 

Worsham and Austin (1983) showed that students who 

were given focused instruction in thinking skills as part of 

their English curriculum scored an average of forty-two points 

higher on the verbal portion of the SAT than a control group 

that did not have direct thinking skill instruction. 

According to Worsham and Austin, the implication is 

significant" that educators can improve students's ability to 

think through the inclusion of cognitive skill development 

programs in the curriculum". 

Bloom (1981) claims that research has demonstrated 

that almost all students can attain very high levels of 

cognitive abilities if these are stressed in teaching, in the 
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instructional materials, and in the testing procedures used in 

the schools. "Our instructional material, our classroom 

teaching methods, and our testing methods rarely rise above 

the lowest category of the taxonomy - knowledge" (p.146). 

Studies also show that the ratio of teacher talk to 

student talk is three to one, with only one percent of this 

teacher talk requiring students to engage in anything beyond 

recall (Goodlad, 1983; Rowe, 1984). 

The declining national test scores showing students' 

inability to apply the higher-level skills and processes 

necessary for many curricular tasks (Makler 1980), plus the 

approach to instruction that assumes students are receptables 

of knowledge (Bloom, 1981) and the notion that there is a 

specific body of knowledge that students should assimilate 

(Walker, 1985) all contribute to the issue facing educators: 

students need to be taught several higher-order thinking 

skills to use and master many curriculum objectives (Worsham 

and Stockton, 1986). 

_ Definitions of Thinking 

With the increased emphasis on the teaching of 

thinking has corne a variety of definitions of thinking. Such 

terms as process thinking, conceptual thinking, thinking 

levels, higher-order thinking skills, creative thinking, 

critical thinking, problem solving, and decision making appear 

in the literature. After reading the literature, it becomes 

apparent that the same terms used by one researcher have 



different meanings when used by another researcher. Worsham 

and Stockton (1986) indicate that "thinking is an internal 

process unique to each person, which cannot be defined as a 

concrete entity. It must be defined in abstract terms. We 

define thinking as the mental ~anipulation of sensory 

perceptions to formulate thoughts, knowledge, reasons, or 

judgments" (p.9). 

Within the cognitive framework, Thompson (1975) 

14 

. defines cognition as referring to the "mental principles and 

processes that give structure, organization, and meaning to 

human experience and behavior. Defined in this fashion, 

cognition is not merely thought or the activity of thinking, 

nor is it simply knowledge. Instead, it refers to the 

mechanisms hy which knowledge and thought are patterned, and 

the processes hy which these central patter~s are expressed 

through human activity" (p.3). Thinking is defined by 

John-Steiner (1985) in terms of a pattern as well: "Thinking 

is soundless dialogue, it is the weaving of patterns, it is a 

search for meaning. The activity of thought contributes to 

and shapes all that is specifically hu~an" (p.210). 

Sigel (1984) defines thinkin~ as an active process 

involving a number of denotable mental operations such as 

induction, deduction, reasoning, sequencing, classification, 

and definition of relationships. Each of these processes, 

Sigel indicates, "can function separately or in combination to 

meet environmental demands such as problem findin9 or problem 

solving" (P.lS). 
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Piaget claimed that "the only way a person can become 

intelligent is by acting intelligently: and to act 

intelligently is to think •• thinking and intelligence are 

synonymous ••• thinking involves the participation of the 

learner: when a child is learning and thinking (that is when 

his intelligence is developing) he is going through the 

proceess of absorbing his experiences and of integrating them 

into his internal mental or cognitive structure" (p.18). 

Piaget emphasized the necessity for the child to be active and 

constructively involved in thinking (Penrose,1979) and that 

"activity is indispensable to thinking" (p.19). 

Goodlad (1984) describes intellectual development as 

"developing the ability to think rationally, including 

problem-solving skills, application of principles of logic, 

and skill in using different modes of inquiry" (p.39). While 

Sternberg (198sa) discusses thinking in terms of critical 

thinking which "comprises the mental processes, strategies, 

and representations people use to solve problems, make 

decisions, and learn new concepts" (p.46). 

Three characteristics about the nature of thinking are 

stated by Strahan and Toepfer (1984): "(1) thinking is 

characterized by complexity: (2) thinking develops through 

analogical as well as logical processes: and (3) thinking 

develops nonverbally as well as verbally" (p.le). 

According to Beyer (1984a), thinking is "the mental 

manipulation of sensory input to formulate thoughts, reason 

about, or judge" (p.s). 



Thinking is generally assumed to be a cognitive 

process, a mental act by which knowledge is acquired 

(Presseisen, 1985). 
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The definitions of thinking presented here may be 

summarized as follows: (1) Thinking processes are related to 

other kinds of behavior and require active involvement on the 

part of the thinker; (2) Thoughts, knowledge, reasons - and 

higher processes, like judging, can also be generated; (3) 

Complex relationships are developed through thinking and may 

be interconnected to an organized structure and expressed by 

the thinker in a variety of ways; and (4) Thinking skills, 

then, are processes used by the learner to operate more 

effectively at various thinking levels and are not the same 

for each learner. 

Teaching Thinking Within A Curriculum 

With the diversity of the definitions of thinking, the 

vagueness of the definitions (Beyer, 1984b), and the confusion 

in applyiing the definitions to education is the issue of 

whether to teach the process of thinking as a separate subject 

or "weave it into existing courses" (Maeroff, 1983). 

Knowing and identifying the cognitive operations that 

constitute the individual skills to be taught (Beyer, 1985) 

and realizing the fact that skills involve certain kinds of 

knowledge (Beyer, 1984) are important in the te~ching of 

thinking skills. The development of thinking is knowledge

dependent, claims Walsh (1986); in order to think, we have 
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to think about something. Knowledge only becomes useful, 

though, when it is processed and transformed into meaning by 

the students. Thinking skills accordingly need to be 

emphasized, nurtured, and reinforced throughout the 

currriculum. Walsh further states that infusing thinking 

within the curriculum lIa ffords students the opportunity to 

practice thinking for deeper processing and understanding of 

subject matter ll
• 

Worsham (1986) states that since all thinking requires 

a body of knowledge, though, teaching thinking skills in 

isolation is not nearly as effective as relating them to 

content. 

Evidence indicates that whatever infusion of thinking 

skill instruction currently exists in the curriculum does not 

go far enough. The National Assessment of Educational 

Progress (1982) data show a decline in student reasoning 

ability, indicating whether thinking and reasoning are 

effectively infused throughout the present curriculum. 

A specifically direct IIInc1usion Process ll approach 

advocated by Worsham and Stockton (1986) is a model which 

provides a structured procedure for learning the thinking 

skills and using them to achieve mastery of the required 

curriculum. This process according to Worsham and Stockton 

can be used with any subject matter content, but focuses on 

direct instruction of selected thinking skills. IIThis focus 

on process rather than content (how to think rather than what 



to think) provides both the teacher and learner with frequent 

in-class opportunities to identify and apply content

appropriate thinking skills" (p.39). Piaget (1972) also 

demonstrated that reasoning ability increases when 

opportunities for growth are provided. 
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Sigel (1986) states that it is naive to think that you 

can think without substance. "Thinking skills will always be 

embedded in content. According to Sigel, the learning of 

thinking processes is differentially difficult, and depend on 

three variables: content, available knowledge, and the 

teaching approach used. Transfer doesn't happen unless the 

process is understood" (p,S). 

We must use some kind of content to teach any thinking 

skill states Beyer (1986). However, for a new thinking skill to 

be learned, teachers must minimize such interference by using 

familiar content. To complete the process, Beyer claims "we 

must teach students how to lift a newly acquired thinking 

skill out of one book of knowledge and apply it in a variety 

of other ways. The ability to apply a thinking skill to new 

content is one important reason to teach thinking skills in 

the first place" (p. S). 

Sternberg (198Sc) suggests using instructional 

materials that reflect the realities of thinking in everyday 

life. "Unless programs designed to teach thinking skills 

reflect the realities of everyday problem solving and decision 

making, it is doubtful that student,s will be able to apply 
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what they have learned from courses in thinkin9 skills to 

their everyday lives ••• we must teach students to solve 

problems as they occur in the real world, not as they appear 

in the simple, orderly world of courses in critical thinking" 

(p. 280). 

F.stes (1983) demonstrates the motivational effect of 

teaching thinking skills in the content area. "Students who 

learn a thinking skill within a subject content area are more 

willing to learn that thinking skill when the skill is 

introduced to meet a suhject matter task. This leads to 

better learning of the thinking skill, and better learning in 

the content area. Learning the thinking skill enhances the 

learning of the subject matter" (p. 47) 

Research by Lundstrum (1976) also suggests that 

systematic attention to thinking skills instruction improves 

suhject matter learning, just as learning of thinking skills 

is enhanced when students receive instruction in a skill at 

the time that skill is needed to accomplish a subject matter 

related goal. Teaching thinking skills and content is not an 

either-or proposition (Beyer, 1983: Perkins, 1986). 

In summary, the implications for teaching thinking 

within the curriculum are: (1) Improvement occurs in the 

learning of the thinkinr.-. skill and in the subject matter, (2) 

Retter motivation to learn the thinking skill occurs when the 

student learns and uses the thinking skill within the subject 

area, (3) Feinforcement is provided for knowing and usin~ the 



thinking skill, and (4) By teaching the thinking skill in 

subject areas, provision for transfer is created. 

Components for the Teaching of Tpinkina 
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A teaching strategy is a sequential pattern of 

instructional activities thst are employed over time and are 

intended to achieve a desired student learning outcome (Costa, 

1985b). Within a teaching strategy are specific teaching 

skills such as communicating directions, auestioning, 

responding to students' answers, plus the use of various 

instructional techniques (Hosford, 1984). These techniques 

may inclu~e classroom arrangements, use of instru~tional 

materials and environmental features. The use of the basic 

instructional skills are used in differing amounts, sequences, 

combinations and for different purposes in the teaching of 

thinkina (Costa, 1985b). 

To translate the various ~evelopmental thinking skill 

theories into instructional programs that facilitate cognitive 

development and promote skill acquisition is, according to 

Grennon, 1984, a complex task, complicated by both the 

theoretical and practical difficulties. On the theoretical 

level, the translation process relies on substantial teacher 

interpretaion (Brooks, Fusco, & Grennon, 1983). On the 

practical level, teachers daily confront many interfering 

realities - mini~um competency tests and criterion-referenced 

manage~ent designs, for example - that hinder their 



willingness and understanding to engage in the translation 

and application of the teaching of thinking {Grennon, 1983; 

Costa, 1985c; Bellanca,' 1986}. 
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Beyer {1983, 1986a} states that the teaching of 

thinking involves three essential components: {l} the 

classroom conditions, {2} the strategies and methods used to 

provide instruction, and {3} the coordination and structure of 

skill teaching throughout the entire curriculum {p.44}. 

Classroom Conditions 

Providing a classroom climate conducive to and 

supportive of the attributes of good thinking is suggested by 

Barell {1985a} in his Classroom Observation Form {See Appendix 

D}. Barell labels these "Generic Teaching Methods" as 

essential to improving students' complex thinking processes in 

the classroom. Teachers must create an enrivonment for 

thinking {p.33}. 

A three part model for developing a classroom 

environment that IIfosters good thinking" {p.52} has been 

suggested by Glatthorn and Baron {1985}. These elements are: 

{l} A spirit of inguiry - where inquiry is valued, {2} An 

emphasis on problem finding - students are taught and 

encouraged to find problems, to wonder, and to speculate, and 

{3} a more deliberative pace - allowing time for students to 

deliberate, to reflect, to weigh the evidence and to reach 

tentative conclusions. 
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Instructional Strategies for the Teacb; og of Thj ok; og-----

Four distinct categories of teaching of thinking 

strategies are recommended by Costa, Hanson, Silver and Strong 

(1985). These strategies are intended to model, focus on, and 

develop a unique form of thinking. Because there are many 

forms of thinking which are learned under differing 

conditions, there is a need for a repertoire of teaching of 

thinking strategies (Costa, 1985b; Brandt, 1986; Perkins, 

1986; Heiman and Slomianko, 1986; Whimhey, 1982). 

The four categories are: (1) Directive, (2) Mediative, 

(3) Generative, and (4) Collaborative. These strategies are 

based on the differences in the definitions of thinking, the 

different styles and preferences for learning of the students, 

the difference in the goals of the learning skill, the 

different motives for learning, and the different problems 

that students will encounter in their lives (Costa, 1985b). 

Directive Strategies 

These are termed "directive" because they require 

students to accurately imitate those behaviors or skills that 

are modeled, presented, or instructed by the teacher. The 

goals are set by the teacher, as are the methods, means, and 

materials. Evaluation and completion effectiveness is 

determined by the teacher as is the source of motivation for 

learning. 

The instructional framework for the teaching of 

thinking suggested by Beyer (1985c) is a direct teaching 

strategy. This model is based on research on skill learning 



and teaching. Beyer describes it as follows: 

1. The teacher informs the students that learning a 

specific thinking skill is the goal for the lesson 

(Andre and Anderson, 1979) 

2. Introduce the components of the skill as 

systematically as possible (Hudgins, 1977) and 

explicitly introduce and demonstrate its basic 

attributes and procedural operations {Posner and 

Keele, 1973; Hudgins, 1977} 
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3. Students reflect on and discuss these operations and 

attributes (Sternberg, 1984; Costa, 1986), and how 

to use them (Brown, et al,198l; Sternberg, 1985a) 

4. Repeated practice in the thinking skill is provided 

for the students with corrective feedback provided by 

peers or the teacher, and by analyzing the results 

and how they were derived (Posner and Keele, 1973) 

5. The thinking skills need to be introduced, discussed, 

and applied to contexts and data that differ from 

those in which they were originally introduced to 

facilitate generalization and transfer (Klausmeier 

and Davis, 1969; Hudgins, 1977; McPeck, 1981, 

Perkins, 1986) 

6. Finally, present the thinking skill taught using the 

subject matter of the course/curriculum (Nickerson, 

1984; Morse and McCune, 1971) 
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According to Beyer, this ~irect instruction approach to 

the teaching of thinking demonstrates the teaching/learning 

focus as being continually and explicitly on the thinking 

skill being taught, with immediate reapplication of and 

reflection on the thinking skill itself. Fepeated practice on 

the thinking skill - rather than on the learning content - is 

the major lesson objective (Beyer, 1986b). 

Palincsar (1984) describes a direct instruction procedure 

as "reciprocal teaching/corrective feedback". This model 

requires that initially the teacher do a considerable amount 

of instruction about and modeling of the strategy using 

dialogue with the students. As the days of instruction 

proceed, the students are given more responsibility for 

initiating and sustaining the dialogue while the teacher 

guides this practice, using modeling and corrective feedback 

specific to each student. Palinscar's research findings 

(1984) suggest the importance of such instructional components 

as the need to work within the "region of sensitivity to 

instruction" and to transfer the responsibility for learning 

from teacher to student. 

Direct instruction strategies, according to Costa (1985b) 

"attempt to provide all students with a common well of 

information and resources that they can use to establish 

relationships with other members of our culture" (p. 144). 
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Recent research (Travers, 1982: Klatzky, 1980: 

Letteri, 1985) in the area of cognitive psychology has 

reinforced the direct instruction ~odel of teaching thinking. 

According to Letteri, cognitive controls (also referred to as 

styles or ?imensions) are information processing habits and 

must be exerted by the learner over his/her cognitive 

structure (long-ter~ me~ory) if new information is to be 

-accurately assimilated or categorized. If a learner does not 

have the ability to exercise these cognitive controls and 

accurately organize cognitive structures, then the learner 

must be trained to acquire this capability. Letteri terms this 

IIteaching students how to learn ll 
- the only lasting and 

transferable skill a child can be taught in school (p. 121). 

Direct instruction in the basic reasoning skills 

presented in a model by ~arzano (1985) also necessitates an 

intervention and restructuring from a IIcontent product 

oriented instructional ~odel, to one that is primarily 

cognitive process oriented ll (p. 25). As stated by Marzano and 

Arredondo, lIone result of the direct teaching of thinking 

skills will be improved learning for many students who, within 

the present system, would quickly be forgotten or labeled as 

'unteachable'li (p. 24). 

The desi~n of this present study was based on the 

direct instruction framework as rescribed hy Beyer. This 

instructional ~odel an~ the input fro~ cognitive psychology 

research Models were key factors that warranted investigation. 
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Mediative Strategies 

These strategies help students act on and inductively 

transform information, skills, and concepts into new ~eanings 

and practice and understand the rational process of problem 

solving, decision making, and critical thinking (Costa, 

Hanson, Silver, and Strong, 1985). 

Sowe of these mediative strategies may use: (1) the 

Dialo~dca1 or "Socratic" approach (Paul, 1985): (2) Philosophy 

for Children (Lipman, 1980): (2) Inquiry, (Dewey, 1933): 

Fenton, 1967): and (3) Values Awareness/Classification, (Raths 

and Simon, 1966: Simon, et aI, 1972). 

Generative Strategies 

These strate~des aid students to create new knowledge 

and develop new and insightful ways of approaching and solving 

problems (Costa, et aI, 1985). 

Using.generative strategies, teachers stimulate 

students' imaginations by inviting creative answers, products, 

nonroutine problems, and solutions under low-risk situations. 

According to Perkins (1986) students become more creative, 

~ore insightful, and more intuitive in offering solutions to 

the various problems posed to them. 

Specific ~odels of generative strategies include: (1) 

Creativity by Design, (Perkins, 1984): and (2) Lateral 

Thinking or CoRT (Cognitive Pesearch Trust), (deBono, 1983a). 
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Collaborative Strategies 

These strategies provide ways for teachers to 

structure learning, assign tasks, compose the group, monitor 

the processes, and invite evaluation of group skills (Costa, 

et aI, 1985). Emphasis is for the students to become aware 

of, practice, and evaluate their own use of cooperative group 

skills. Bruner (1966) refers to this as the "reciprocity of 

group effort" which is the motivation in these collaborative 

strategies. 

Realization that the group thinking is often superior 

to that of their individual thinking, often leads to students 

taking responsibility for their own roles in and contributions 

to the group's thinking (Dishon and O'Leary, 1984) 

Collaborative strategies include: (1) Paired Problem 

Solving, (Whimbey, 1982); and (2) Cooperative Learning, 

(Johnson and Johnson, 1979); and (3) Think-Pair-Share, (Lyman, 

1981). 

The characteristics of each of the above four teaching 

strategies are similar in that they each intend to model, 

focus on, and develop a unique form of thinking. They differ, 

however, in their purposes for students, the varied roles of 

students and the teacher, and the human motivations to learn 

on which each strategy capitalizes. Each of these strategies 

also reflected a particular philosophical preference, a mode 

of behaving and a perception of learning. "Each strategy is 

appropriate when it stimulate9, elicits, and models a form of 

thinking that the teacher seeks to encourage" (Segal, 1983). 
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Student Question Generating as a Thinkjng Skjll 

"A growing body of research exists which indicates 

that students attain higher levels of thinking when encouraged 

to develop skill in asking their own questions and when 

provided with more opportunities for dialogue with classmates 

about the questions posed and conclusion derived from 

information" (Carin and Sund, 1971, p. 39). 

As Brown (1983) suggests, one of the distinguishing 

characteristics between humans and other life forms is our 

ability to find problems. Yet, Brown states, students often 

depend on others to ask questions and solve problems for them. 

There is a need to a see shift from teachers asking questions 

and posing problems to students asking questions and finding 

problems themselves (Costa, 1985a). We need to be concerned 

about the types of questions students ask, and whether the 

questions are specific and profound (Beyer, 1985b). 

The process of generating questions is fundamental to 

critical thinking: it is the basis of the ongoing internal 

dialoque that is the core of intellectual analysis (Heiman, 

1986). According to Heiman, question generating is most 

useful when it promotes active student learning. Furthermore, 

Heiman states, when students learn the kinds of questions a 

content field asks, they have a framework in which to put the 

new information. "Qnce students have begun to generate 

questions, a natural process occurs in which they begin to 
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see the content area they are studying in terms of the kinds 

of questions it raises - and they start the process of asking 

their own questions about the material" ( p. 21). 

Direct instruction in how to generate questions is 

needed if students are to understand the cognitive tasks 

implied by questions (Beyer, 1984b). "Thinking undoubtedly 

occurs in the response to questioning - but not always the 

type of thinking that the question designer intended. Nor is 

such thinking at a level of consciousness that allows students 

to capture, analyze, and learn the operations involved" (p. 

489). Beyer suggests that instruction that leads to 

systemative question generating by students, not teachers, 

would be more appropriate for the development of learner 

autonomy that most teachers' seek. 

One of the most widely used approaches to the teaching 

of thinking skills involves the use of structured hierachies 

of teacher-generated questions (Falkof and Moss, 1984; Carr, 

1983; Dillon, 1981, 1983; Gall, 1976; McGee, 1981). For every 

research study that suggests that certain patterns of 

questioning by teachers improve students' thinking, there is 

another study that suggests no connection between teachers' 

questioning patterns and students' mastery of thinking skills 

(Gall, 1970; Winne, 1979; Redfield and Rousseau, 1981). 

Sadler and Whimbey (1985) suggest that in order for 

students to master thinking skills, they need to become 



actively involved through both questioning and talking. By 

becoming question-raisers, Heiman (1984) suggests that 

students learn to assume responsibility for their learning, 

rather than to depend solely on teachers or textbooks. 
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The notion of "assuming responsibility for learning 

has been the subject of many studies. Palincsar (1984) termed 

it "reciprocal teaching" and suggests using a "scaffolded and 

proleptic approach (transfer of responsibility)" for learning 

from teacher to student. Heiman1s (1984) work on "learning to 

learn" demonstrated the active learning environments with a 

great deal of student participation in their own learning. 

Andre and Anderson (1978-79) suggested that self-directed 

questioning lead students to more active monitoring of their 

own learning. Costa (1984a) suggests the planning of an 

action, maintaining that plan, and keeping track of the steps 

is part of the learner assuming responsibility of 

learning/thinking. Costa refers to this as "metacognition -

the ability to know what we know and what we don1t 

know" (p. 57) • 

A variety of strategies to enhance metacognition, 

independent of grade level and subject area can be used, one 

of which is question generating (Costa, 1985b). Student 

question generating facilitiates understanding and encourages 

students to describe" what goes on in their heads when they 

are thinking" (p. 59). In this way, Costa suggests, we can 

determine if students are becoming more aware of their own 

thinking. 
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Cognjtive Development Leye1 and Higher-Level Thinking 

Piaget (1950) theorized that thinking competence 

evolves through stages and suggests that certain competencies 

and skills emerge at each stage. There are logical operations 

children use at different levels of development. 

According to Sigel (1984) the developmental levels of 

students must be considered in establishing the teaching of 

thinking skills. "Precisely which thinking skills should be 

introduced where depends on the level of cognitive development 

of the students, the nature of the skills themselves, and the 

characteristics of the subject matter in which these skills 

are to be introduced" (Beyer, 1985d, p. 77). 

Barell (1985) feels that educators should and must 

assess the quality of students' thinking and design learning 

experiences to match and slightly exceed the lvel of 

complexity at which they currently function. 

Nickerson (198l) suggests that educators select 

thinking abilities that represent what they want students to 

be albe to do and incorporate these particular skills into 

their curriculums and school programs. By using a taxonomy of 

cognitive categories, such as Bloom, as a basis for such 

selections also aids in developmental thinking skills 

sequencing (Presseisen, 1985). Cognitive tasks on Bloom's 

taxonomy move upward from the simpler to the more complex 

operations - knowledge, comprehension, applicat±on, analysis, 

snythesis, and evaluation. 
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The complex cognitive processes described in the 

taxonomy draw on and elaborate on the underlying essential 

skills (Bloom, 1982). Presseisen (1985) feels that what is 

important is "that young learners develop competence in the 

essential thinking skills during the early years of school, 

and then - in middle or junior high school - are introduced to 

the more complex' processes in specific content matter that is 

fairly closely related to the use of such skills" (p. 45). 

Beyer (1984a) also states the appropriate time for 

introducing instruction about higher-order thinking skills or 

complex thinking processes is during late middle school or 

early junior high. "Selected skills of analysis, synthesis, 

and evaluation can also be introduced and extended 

sequentially starting in the upper intermediate grades. 

Introduced in those subjects where instruction is initially 

most appropriate, such skills should be applied and reinforced 

in other subjects onward from that point" (p. 77). 

Within the higher-process skills instruction, the 

metacognitive skills serve as a key attribute (Costa, 1984a). 

Students must actively monitor their use of the higher-level 

thinking processes and regulate them according to their 

cognitive objectives (Henle, 1966). Accordingly, Henle 

suggests that this regulating, or metacogitating, is the 

essence of autonomous self-education. Hart (1982) 

demonstrates that children at the age of eleven can be trained 

to metacogitate. 
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Summary 

This chapter reviewed the teaching of thinking from a 

multidisciplinary base of cognitive and educational research. 

Literature on student thought processes, levels of cognitive 

development, various definitions of thinking, classroom 

conditions for the teaching of thinking, strategies and models 

for the teaching of thinking, and the components of thinking 

skills, were all relevant to this study, and serve as a basis 

for the research. 

There was no recent research specifically dealing with 

the teaching of student question generating as a thinking 

skill in itself, and evaluated as a thinking skill. 



CHAPTER 3 

METHODS 

This chapter presents the design of the study, the 

sample, an explanation of the instructional procedures used, 

the instruments used for co'llecting the data, and the 

. statistical procedures applied to the data. 

Design of the Study 

The Ross Test of Higher Cognitive Processes was 

administered to a group of sixth grade students prior to the 

start of this study to assess the higher-level thinking skills 

of the students. 

The group received direct instruction in question 

generating as a higher-level thinking skill. This instruction 

was based on Beyer's (1985) teaching thinking skills model. 

The treatment covered a period of five weeks. Daily 

sessions of approximately forty minutes were used for direct 

instruction and guided practice. 

Following the treatment, the Ross Test of Higher 

Cognitive Processes was administered as a post-test to 

determine whether the students' higher-level thinking skills 

had changed with the specific instructional intervention. An 
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analysis was made of the level of the questions generated 

by the students during ~ach week of the treatment period. 

Bloom's taxonomy was used by the researcher to assign the 

level of each question. 

Sample 
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For this study, thirty (fifteen boys and fifteen 

girls) sixth grade students enrolled in a self-contained 

classroom from a public school within a metropolitan area we~e 

selected. These students were between ages eleven and twelve. 

Procedures 

The following behaviors and classroom conditions 

required for the teaching of thinking skills were implemented 

in the classroom studied (See Appendix D): 

1. Questions were the tools to elicit 

behavior. Emphasis was on formulating 

higher-level, syntatically correct 

questions. 

2. Thinking was a legitimate goal. The 

students were involved in knowing and 

controlling their own thinking (Jones, 1986; 

Armbuster et aI, 1982). 

3. "The environment of thinking had to allow 

risk taking, trustfulness, warmth, and 

responsiveness" (Costa, 1985). 



4. Researcher's response behavior consisted 

of si~ence when appropriate (Rowe, 1984), 

reinforcing student processing and output of 

higher-level questions with 

acknowledgment, paraphrasing, listening, and 

clarifying what the student meant. 

5. Discussion relating to thinking was an 

important part of this classroom -

metacognition. 

6. Modeling by researcher - modeling the 

thinking skill and process presented 

Because direct instruction in question-generating 

required particular materials, a study was conducted in the 

spring of 1985 to determine which materials best fit the 

level of instruction for sixth grade students. The specific 

material chosen was the outline of Bloom's Taxonomy as 

developed by Spache (1973). (See Appendix A). 

Systematic instruction in the use of the Spache 

outline of Bloom's Taxonomy as a guide for generating higher

level questions was given to the group of sixth grade 

students. The direct instruction model for the teaching of 

thinking skills as developed by Beyer (1985a) was used. 

This study involved all thirty sixth grade students 

selected for the study. The direct instruction of question

generating as a thinking skill occurred within the reading 
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curriculum, and not as an isolated exercise. This study 

directed the use of question-generating as a thinking skill 

for supporting the reading comprehension processing by the 

students. 

This study used an "informed training II procedure: 

the students were told by the researcher that they would be 

working on a thipking skill to use as an aid in reading. 

The following direct instruction framework based on 

Beyerls 1986 model was used in this study: 

The researcher- 1. Formally introduced the skill (30-40 

minutes). Provided detailed 

information about the skill - name, 

definition with examples and 

synonyms. 

2. Explained the procedure: the rules 

of which the skill consisted: the 

"how to do it"; correlated this to 

the outline of Bloom 

3. Demonstrated how the skill was used 

and how to use the skill in 

generating a question (modeled) 

The students- 4. Tried and applied the skill in 

generating questions; repeated 

guided practice 

5. Reflected on what occurred as they 

executed the skill (metacogitated); 
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were encouraged to think about how 

they were thinking 
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The researcher- 6. Provided "x" number of guided 

practice sessions in using the skill 

until mastery was obtained: repeated 

practice with some kind of 

instructional guidance in how to 

do it - was by peers, researcher, 

and self-generated feedback 

7. Extended skill to transfer to the 

reading curriculum: guidance 

8. Provided more guided practice in the 

reading content area: goal was 

autonomous use 

Instruments for Collecting Data 

There were two types of instruments used for this 

study: (l) The Ross Test of Cognitive Processes, and (2) the 

use of Bloom's Taxonomy as a guide for the coding and analysis 

of student generated questions. 

The,Ross Test of Cognitive Processes is a 

comprehensive instrument for assessing the higher-level 

thinking skills of students in the intermediate grades. The 

105 items which comprise the Ross Test have been designed to 

assess the higher-level thinking skills of students in grades 

four through six. These skills are "analysis," "synthesis," 
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and "evaluation," as defined by Bloom (1956, 1984). (See 

Appendix E for the publisher's description of the Ross Test and 

Appendix F for the technical data). 

The analysis of the student generated questions was 

accomplished by the researcher assigning a Bloom's Taxonomy 

level to every question generated during the treatment time. 

There are six thinking levels in the taxonomy. They are: 

Knowledge, comprehension, application, analysis, synthesis, 

and evaluation. The analysis of the student generated 

questions represents all levels of the taxonomy. 

Procedures for Coding Student-Generated Questions 

All questions that were generated by the students 

during the five week treatment period were part of the data 

collection procedure. These questions were coded by the 

researcher according to the levels in Bloom's taxonomy. The 

categories were: Knowledge (1.0), Comprehension (2.0), 

Application (3.0), Analysis (4.0), Synthesis (5.0), and 

Evaluation (6.0). 

Because of the somewhat subjective nature of the 

students' questions, a second, trained person coded the 

student-generated questions in order to establish a 

reliability check. 



The second coder was given a copy of the Thinking 

Levels that Translate into a Hierarchy of Questioning Levels 

(See Table 2) based on Bloom's taxonomy, the outline of 

Bloom's taxonomy (Spache & Spache, 1973), and the Guide for 

Question Generating (See Appendix B). These were discussed 

with the researcher. A practice session was held in which 
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sample student-generated questions were categorized and coded. 

Questions which arose in deciding coding o~ questions were 

discussed and resolved by the researcher and coder at that 

time. 

The coder then worked independently and coded the 

student-generated questions. As suggested by Miles and 

Huberman (1984), a double-coding was performed to further 

establish internal consistency. Recoding of the same 

questions was done four days later by both the researcher and 

the coder. 

Reliability was ascertained using the following 

formula (Miles and Huberman, 1984, p. 67): 

Reliability = number of agreements 
total number of agreements plus disagreements 

Agreement between coder and researcher was .91 the 

first time, and .93 the second time. Agreement between the 

coder's first and second coding was .93. Agreement between 

the researcher's first and second coding was .94. 
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Treatment of the Data 

To determine whether the students' higher-level 

thinking skills had cha.nged over the period of this study, 

the raw scores obtained by a student on the total test were 

cvnverted to a percentile rank through the use of 

appropriate normative tables in the Ross Test Statistical 

Section. This was completed for both the pre- and posttests 

and statistically analyzed to determine the significance level. 

This was a one-group pretest-post test design and is 

diagrammed below: 

q 
Pretest 

X 
Treatment 

q 
Posttest 

The t-test of the difference between means for 

correlated samples (Ferguson, 1966) was used to indicate 

the difference between the pre-and post-test scores for the 

students. The level of significance was set at .05. 

The thinking skills assessed by the specific sections 

of the Ross Te~t were as follows: 

Skill 

Analysis 
Synthesis 
Evaluation 

Assessed By 

Sections 1, Ill, and VII 
Sections IV, V, and VIII 
Sections 11 and VI 

No. of Items 

36 
39 
30 Total: 105 

A descriptive matrix (Miles and Huberman, 1984) was 

development to display the data obtained from coding the 

student generated questions per Bloom's thinking level~. 

Successive data tables were qualitatively analyzed. 



CHAPTER 4 

RESULTS 

The main purpose of this study was to determine if 

there was a change in students' higher-level thinking skills 

following direct instruction and guided practice in 

question-generat.ing. Another purpose was to analyze the 

levels of the questions generated throughout the treatment 

period. This chapter presents the findings on each of the 

hypotheses. 

Hypothesis Testing 

In order to test Hypothesis One - There is no 

significant difference between students' higher-level thinking 

skills as measured by The Ross Test of Hjgher Cognjtive 

processes before and after receiving direct instruction and 

guided practice in question generating, the mean scores of the 

pre-and posttests on the Ross Test of Higher Cognjtive 

processes were submitted to a t-test (see Table 2). 

The obtained t of 3.37 was greater than the critical t 

of 2.05 for p<.05: hence Hypothesis One was rejected at the 

.05 level. The scores on the Ross Test instrument differed 
. 

significantly between the pretest and the posttest indicating 

an influence of the treatment. 
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Table 2. Hypothesis 1. t-test 

Instrument Pretest Posttest 
x SD X SD T P 

Ross Test 82.74 12.85 97.31 10.87 3.37 <.05 

Hypothesis Two 

In order to test Hypothesis Two - There is no 

significant difference between the levels (as defined by 

Bloom) of the questions generated by students before and 

after the direct instruction and guided practice, all 

questions generated during the treatment period were used 

in the development of qualitative matrices. Individual 

tables displaying the number and level of questions 

generated indicate an influence of the treatment, hence 

Hypothesis Two was rejected. 

To test Hypothesis Two, the following matrix (see 

Table 3) was developed displaying the total number of 

questions generated by students within a specific category 

(Knowledge 1.0, Comprehension 2.0, Application 3.0, Synthesis 

4.0, Analysis 5.0, and Evaluation 6.0) during the five week 

treatment period. 
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Table 3. Hypothesis 2. Question-generating Matrix 

Question Week 
Level 1 2 3 4 5 Total 

1.0 314 246 191 109 71 931 

2.0 258 251 202 87 51 849 

3.0 205 204 159 113 70 751 

4.0 14 44 95 182 283 618 

. 5.0 10 22 63 164 250 509 

6.0 7 19 76 151 258 511 

Total 808 786 786 806 983 4159 

An analysis of the information displayed in Table 3 

reveals an increase in the amount of higher~level questions 

generated from week one through week five of the treatment 

period. This indicates an influence of the treatment on the 

levels of the questions generated during this study, hence 

Hypothesis Two was rejected. 

A further analysis of Table 3 reveals a decrease in 

the total amount of questions generated during the first 

three weeks of the study. However, an increase in the number of 

questions generated occurred in weeks four and five with an 

increase in the total amount of higher-level questions (4.0, 

5.0, and 6.0) generated. Table 4 displays this growth 

pattern in percentages of total questions generated. 
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Table 4. Hypothesis 2. Question-generating in Percentages 

Question l'leek 
Level 1 2 3 4 5 

1.0 38.9 31.3 24.3 13.5 7.2 

2.0 31. 9 31.9 25.6 10.8 5.2 

3.0 25.4 25.9 20.2 14.0 7.1 

Total 96.2 89.1 70.1 38.3 19.5 

4.0 1.7 5.6 12.3 22.6 28.8 

5.0 1.23 2.8 8.0 20.4 25.4 

6.0 .87 2.5 9.6 18.7 26.3 

Total 3.8 10.9 29.9 61.7 80.5 

As indicated in Table 4, there was a 76.7% difference 

between the amount of higher-level questions generated in the 

first week of the study and the fifth week. As indicated in the 

table a shift occurred in the fourth week, with a higher 

percentage (61.7) of higher-level questions generated than 

lower-level (38.3). 

Since the Ross Test instrument measures the students' 

higher-level thinking skills (Synthesis 4.0, Analysis 5.0, 

and Evaluation 6.0), it was useful to develop a matrix 

displaying the students' percentile rank on the Ross Test and 



and their total number ?f higher-level questions generated 

during the entire five week treatment period (see Table 5). 

An analysis of Table 5 reveals a significance between 

the amount of higher-level questions generated by a student 

during the five week treatment period and the students' 

percentile rank on the posttest. Those students generating 

more higher-level questions ranked higher on the posttest. 
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Based on this information, it appears that the direct 

instruction and guided practice of question-generating 

influenced the levels of the questions generated and the 

students' higher-level thinking skills as measur~d by the Ross 

Test. Thus, both Hypothesis One and Hypothesis Two are 

rejected. 

Summary 

The statistical and qualitative analysis of the data 

collected for this study allowed for the rejection of both 

Hypothesis One and Hypothesis Two. Direct instruction and 

guided practice in question-generating as a thinking skill 

produced a significant difference in the mean scores on the 

pre-and posttest instrument. Additionally, the levels of 

student generated questions increased significantly from week 

one through week five, hence indicating an inluence by the 

treatment. 
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Table 5. Hypothesis 2. Ross Test Percentile Rank and Number 
Qf High~r-level Questions Generated 

Pretest Amount of Higher Posttest 
n Percentile Level Questions Percentile 

Rank (4.0, 5.0, & 6.0) Rank 

1 80 73 99+ 
2 83 56 99+ 
3 73 63 99+ 
4 78 48 99 
5 80 70 99 
6 71 63 99 
7 73 53 99 
8 69 80 99 
9 80 58 99 

10 71 57 97 
11 69 53 97 
12 71 56 96 
13 80 67 94 
14 71 52 94 
15 80 87 93 
16 80 72 91 
17 73 44 91 
18 66 54 90 
19 73 53 88 
20 80 56 88 
21 71 63 87 
22 64 50 85 
23 66 23 85 
24 50 25 83 
25 53 30 83 
26 64 35 81 
27 61 36 79 
28 50 34 77 
29 53 33 77 
30 64 40 75 
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A further analysis revealed a significance between the 

quantity of higher-level questions generated and the students' 

percentage rank on the Ross Test, indicating a further 

influence by the treatment. The overall shift of levels of 

questions generated throughout the five week treatment also 

indicates an influence by the treatment. 



CHAPTER 5 

CONCLUSIONS, IMPLICATIONS, AND 

RECOMMENDATIONS 

This chapter reports the conclusions derived from the 

evaluation of the statistical treatment of the research data • 

. Implications and recommendations are also included in this 

chapter. 

The purpose of this study was to determine the effect 

of direct instruction and guided practice in question 

generating as an influence on students' higher-level thinking 

skills. 

Conclusions 

The t-test of the data collected from the Ross test 

instrument allowed the rejection of Hypothesis One indicating 

that there were significant gains from pretest to posttest 

results. This revealed that the treatment consisting of 

direct instruction and guided practice in question-generating 

as a thinking skill was effective in influencing the students' 

higher-level thinking skills. 

The findings of the analysis of the matrices displayed 

the increased growth in the number of higher-level questions 

generated throughout the treatment period. Since the emphasis 
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was on generating higher-level question, it appears that this 

specific "informed training II procedure was influential in th-e 

performance of the students both in the levels of questions 

generated and scores on the Ross Test, hence the rejection of 

Hypothesis Two. 

Increases in higher-level thinking skills as measured 

by the Ross test instrument also reveal the effectiveness of 

repeated practice of higher-level question-generating as a 

thinking skill itself, before transfer to a content area. 

Beyer (1986) states that educational research has 

consistently pointed out that learning how to think is not an 

automatic by-product of studying certain subjects or 

processing information to accomplish specific classroom tasks. 

This study, based on Beyer's direct instruction model, 

emphasized the explicit thinking skill lesson of question 

generating. The students had ample opportunities to practice 

the skill of question-generating, time for interaction with 

others regarding their question-generating, and time for 

review and reflection of the skill process they learned. 

The assessment of this study included both 

quantitative and qualitative data with emphasis on the 

higher-level thinking skills, as measured by the Ross 

instrument. The results of this test indicate that the 

teaching of question-generating as a thinking skill as an 

explicit lesson was effective in influencing the students' 

higher-level thinking skills. 
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As previously stated, the climate of the classroom was 

considered a major element to aid in promoting the thinking in 

the classroom. The environment was designed to promote 

thinking with a specific room arrangement to allow for 

interaction, openness and flexibility. The researcher modeled 

the thinking skill, allowed ample wait time, and set an 

atmosphere of high expectations of the students as thinkers in 

a "thinking classroom", 

Implications 

The findings of this study indicate that the teaching 

of thinking should be considered a focal point of education. 

By using direct instruction and guided practice in the 

specific skill of question-generating, students improved in 

their level of higher-order thinking. Those responsible for 

instruction should identify and explicitly teach the thinking 

skill through specific strategies that have transfer 

application for the classrooro. Combined with the explicit 

skill instruction, the elements of climate, structured 

interaction and metacognitive processing should be considered 

in the design for a classrooro that promotes thinking. 

Recommendatjons for Future Research 

Pesearch in the following ?reas would provide more 

information upon which to base the effectiveness of the 

teaching of thinking skills in the classrooro: 
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1. The development of qualitative assessment 

techniques to gather student-student, and student

teacher interaction in processing thinking. 

2. The effects of the implicit teaching of thinking 

skills within the content areas. 

3. Comparing and contrasting the effects of teaching 

thinking skills within familiar content areas and 

new content areas. 

4. The effects of question-generating as a thinking 

skill on the learning of other thinking skills. 

5. Recording the metacogitating of students during 

the practice and learning of the thinking skill. 

6. Studying the transfer effect of the teaching of 

thinking skills in specific content areas. 

7. Design and develop classroom and curriculum 

guidelines for the teaching of thinking. 

8. Examine present curricula and identify those 

thinking skills already in the curricula, and add 

where thinking skills are needed. 
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1. Memory (Knowledge, Bloom) recognizing or calling 
information as given in the text 

(a) Facts-

Who did ---------? 
When did --------? 
How many --------? 
l'lhat are --------? 
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(b) Definitions of terms used, and perhaps explained, 
in the text 

What is me'ant by ------? 
What does ---------mean? 
\'lhat meaning did you understand for----? 
Define -------. 

(c) Generalizations - recognizing common 
characteristics of a group of ideas or things 

What events led to ------? 
In what three ways do ----resemble -----? 
How did ---and ----effect (cause) ------? 

(d) Values - a judgment of quality 

What is said about -------? Do you agree? 
What kind of a boy was ---? 
What did --- do that you wouldn't? 

2. Translations (Comprehension, Bloom) - expressing ideas in 
different form or language 

Tell me in your own words how -----? 
What kind of a drawing could you make to 

illustrate ------? 
How could w~ restate -----? 
Could we make up a play to tell this story? 

How? 
What does the writer mean by the phrase ---? 
Write a story pretending you are -----? 

3. Interpretation (Comprehension, Bloom) - trying to see 
relationships among facts, generalizations, values, etc. 

(a) Comparative -are ideas the same, different, 
related or opposed 



How is ---- like -----? 
Is ---- the same as ----? Why not? 
Which three --- are most alike in ----? 
Compare --- with --- in ----? 
How does ---- today resemble ---- in ----? 

(b) Implications - arriving at an idea which depends 
upon evidence in the reading passage 

What will --- and ---- lead to? 
What justification for --- does the author 

give? 
If ---- continues to , what is likely 

to happen? 
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(c) Inductive thinking - app~ying a generalization to 
a group of observed facts 

What facts in the story tend to support the 
idea that -----? 

What is the author trying to tell you by 
----? 

What does the behavior of --- tell you about 
him? 

What events led to ----? Why? 

(d) Quantitative - using a number of facts to reach 
a conclusion 

What conclusions can you draw from the table 
(graph) or page ----? 

How many times did --- to ----? Then what 
happened? 

(e) Cause and effect - recognizing the events leading 
to a happening 

Why did the boy ---? 
How did the boy make ----happen? 
What two things led up to ----? 
When the girl ---. what had to happen? 
Why did --- happen? 

4. Application - solving a problem that requires the use of 
generalizations, facts, values, and other appropriate 
types of thinking 

How can we show that we need a traffic 
policeman at the crossing at the south 
end of our school? 



If we want to raise hamsters in our 
classroom, what sort of plans will we 
have to make? 

John has been ill for several days. i'1hat 
could we do to halp him during his 
illness? To show him we think of him? 

5. Analysis - solving a problem in the light of conscious 
knowledge of the parts and processes of reasoning: 
analyzing an example or reasoning 

Discuss the statement, "All teachers are 
kind and friendly." 

Some people think that boys can run faster 
than girls. Hhat do you think? 

John was once bitten by a dog. Now John 
dislikes all dogs. Is he right or 
wrong in his feelings? Why? 

6. Synthesis - using original, imaginative, creative 
thinking to solve a problem 

\ihat other titles could you think of for 
this story? 

~1hat other ending can you think'of for this 
story? 

If John had not , what might have 
happened? 

Pretend you are a manufacturer of pencils 
who wishes to produce a much better 
pencil. Tell what you might do. 

7.' Evaluation - making judgment based on clearly defined 
standards •. 

Did you enjoy the story of ---? For what 
reasons? 

What do you think of --- in this story? 
Do you approve of his actions? 
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In the text, the author tells us that --
felt ---. Is this a fact or the author's 
opinion? How do you know? 

This story has a very happy ending. Should 
all stories end happily? 

Write a short story about your favorite 
person in history. Tell why this person 
is your favorite. 

. 
Spache, G. D., & Spache, E. B. (1973). R.~e~a~d~]~·n~g~j~n~t~h~e 

elementary school (3rd ed.). New York: Allyn and 
Bacon. 
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Level Cue Words 

KNOWLEDGE 
Recall 
Remembering 
previously 
learned material 

COMPREHENSION 
Translate 
Grasp the meaning 
of words 

APPLICATION 
Generalize 
Use the learned 
material in 
new and concrete 
situations 

ANALYSIS 
Break Down/Discover 
into component 
parts 

Define 
Recognize 
Recall 
Identify 
Label/Name 
Examine 
Show 
Collect 
Observe 

Translate 
Interpret 
Explain 
Describe 
Sununarize 
Locate 
Identify 
Restate 

Apply 
Solve 
Experiment 
Show 
Predict 
Frame 
Apply 
Dramatize 
Imagine/ 

Information Known 

Connect 
Classify 
Group 
Distinguish 
Categorize 
Compare 
Arrange 
Relate to 
Question 
Research 
Defend/Debate 
Outline/No Format 

Given 

Repeat 
Cluster 
List 
Record 
Match 
Memorize 
Sort 
Outline 
Recount 

Express 
Review 
Cite 
Report 
Document/Support 
Recognize 
Tell 
Paraphrase 

Select 
Use 
Manipulate 
Sequence 
Organize 
Imitate 
Illustrate 
Test Out/Solve 
Demonstrate 

Relate 
Arrange 
Check 
Organize 
Detect 
Infer 
Map 
Characterize 
Analyze 
Interpret 
Conclude/Draw 

Conclusions 
Refute 



Level 

SYNTHESIS 
compose 
Put material 
together to 
form a new whole 

EVALUATION 
Judge 

.Judge the value of 
material for a 
given purpose 

Produce 
Design 
Combine 
Compose 
Construct 
Create 

Appraise 
Criticize 
Rate 
Justify 
Persuade 

Cue Words 

Value 
Rank/Prioritize 
Argue 
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Propose 
Plan 
Formulate 
Emulate 
Imagine,Speculate 
Invent 

Judge 
Decide 
Evaluate 
Convince 
Assess 
Predict 
Compare-Pro/Cons 

(Olson, 1984~ Presseisen, 1985) 
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QUESTION WORKSHEET 

Write a question for each level of Bloom's Taxonomy 
listed below concerning your reading material. Use your 
outline of the taxonomy to help you. 

1. Memory (Knowledge) 

(a) Fact 

(b) Definitiol) 

(c) Generalization 

(d) Value 

2. Translation (Comprehension) 

3. Interpretation (Comprehension) 

(a) Comparative 

(b) Implication 

(c) Inductive thinking 
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3. Interpretation (cont.) 

(d) Quantitative 

(e) Cause and effect 

4. Application 

5. Analysis 

. 6. Synthesis 

7. Evaluation 
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CLASSROOM OBSERVATION FORM 

"This form has been developed using the most recent 
research on teacher effectiveness as it relates to 
improving students' complex thinking processes in 
the classroom" (Barell, 1985, p. 314). 

Generic Teaching Mpthods 

1. Sets high standards: 

* Expects students to think with complexity and 
creativity. 

* Models desired thinking skills in day-to-day 
conduct. 

2. Structures the classroom for thinking: 

* Organizes the classroom with clearly delineated 
rules for managerial and academic tasks. 

* Informs students that thinking is the objective. 

* Organizes the class for individual, paired, small
group, or total-group interaction. 

* Communicates desired attitudes and behaviors to 
students, including specific objectives for 
thinking processes. 

* Models thinking processes for students verbally. 

3. Presents complex problems for students to think about: 

* Provides rationale for new skill/concept being 
introduced. 

* Provides meaningful examples, models, and 
comparisons. 

* Relates new information to previously learned 
material and students' own experiences. 

4. Establishes a warm, supportive environment for risk
taking: 

* Encourages autonomy of thought and action. 

* Encourages peer listening and responsive 
interaction. 
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* Accepts students' contributions nonjudgmentally. 

* Uses silence lwait time) effectively. 

* Probes for clarification, extension, or expansion 
of meaning. 

* Probes for clarification of process (metacognition) 
- "How did you arrive at your conclusion?" 

* Builds on and extends students' responses. 

* Encourages trust and cooperative behavior. 

* Provides an environment rich in data sources. 

* Responds with information when the student needs or 
requests it. 

* Identifies students' cognitive functions. 

(Barel1, 1985,p. 314) 
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DESCRIPTION OF THE ROSS TEST OF HIGHER COGNITIVE PROCESSES 

This test is designed to measure ability in the levels 
of higher cognitive thinking referred to in Bloom's Taxonomy 
aT Educational Objectives. Handbook 1 as "Analysis" (level 4), 
"Synthesis" (level 5), and "evaluation II (level 6). 
These levels of higher cognitive thinking are divided into 

several subgroups in the taxonomy which are represented by 
decimal figures (such as 4.10, which designates the subgroup 
IIAnalysis of Elements ll

). 

Section 1: Analogies 

This section consists of 14 items which measure a 
stUdent's ability to perceive analogous relationships between 
pairs of words. It relates to the Analysis subgroup 4.20 in 
Bloom's Taxonomy of Educational Objectives, Handbook 1, 
"Analysis of Relationships," and specifically to "skill in 
comprehending interrelationshps among ideas." 

Section 11: Deductive Reasoning 

This section consists of 18 items which measure a 
student's ability to analyze statements in logic. This 
relates to Evaluation subgroup 6.10, "Judgments in Terms of 
Internal Evidence," especially "the ability to indicate 
logical fallacies in arguments." 

Section Ill: Missing Premises 

This section contains eight items Which measure a 
student's ability to identify the missing premise needed to 
complete a logical syllogism, when given only one premise and 
a conclusion. It relates to the Analysis subgroup 4.10, 
"Analysis of Elements" and specifically to "the ability to 
distinguish a conclusion from statements which support it." 

Section IV: Abstract Relations 

Th,is section contains 14 items which measure a 
student's ability to study data and synthesize a logically 
consistent scheme for organizing them to form a conceptual 
structure. This relates to the Syntheses subgroup 5.30, 
"Derivation of a Set of Abstract Relations." 

Section V: Sequential Synthesis 

This section contains a set of statements which are 
not in correct order. The set, containing ten sentences, is 
not presented in logical paragraph format. The students are 
to organize the sentences in the proper sequence. 



This section measures a student's ability to organize 
ideas into a coherent communication. This relates to the 
Synthesis subgroup 5.10., "Production of a Unique 
Communication, II specifically, liability to organize ideas. II 

Section VI: Questioning Strategies 

This section contains collections of items where one 
item has been pre-selected. Questioning strategies are 
presented to assist the student in identifying this item. The 
student is asked to: 

1. Examine the data from each group of questions: 
2. Use this data to identiy the pre-selected item: and 
3. Compare the questioning strategies of each group and 
select the group that provides the best data for 
identifying the pre-selected item. 

This section measures a student's ability to evaluate 
methods of obtaining data by judging the efficiency of the 
method in producing the best data (i.e., data which will 
enable the student to identify the item. This relates to the 
Evaluation subgroup 6.20, "Judgments in Terms of External 
Criteria, II which includes "evaluation of material with 
reference to selected or remembered criteria." 

Section VII: Analysis of Relevant and Irrelevant 
Information 

This section presents groups of similar figures which 
have a variety of features, or attributes. Possession of a 
distinct combination of attributes designates a figure as a 
member of a set. The ten items in this section measure a 
student's ability to: 

1. Analyze figures: . 
2. Determine critical elements within the figures: 
3. Formulate a hypothesis as to which attributes are 
necessary for set membership; and 
4. Use this hypothesis in a decision-making process of 
identifying set members from a group of new figures. 
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This section relates to the Synthesis subgroup 5.30, 
"Derivation of a Set of Abstract Relations, II which includes 
liability to formulate appropriate hypotheses based upon an 
analysis of factors involved, and to modify such hypotheses in 
the light of new factors and considerations. II 

Since the Ross Test is intended to be comprehensive in 
scope, the test items require the student to perform a variety 
of different tasks in order to obtain evaluative data across a 
wide spectrum of skills. It should be noted, however, that 
the Ross Test has been carefully designed to concentrate its 
main emphasis on a student's ability to deal with abstractions 



on a verbal basis. The ability to conceptualize a verbal 
abstraction and see relationships within and around it is a 
major component of all of the higher cognitive processes. 
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Analysis of gu~ntitative and symbolical data (assessed 
in Sections VII and VIII), while also certainly requiring 
higher cognitive skills, does not involve this kind of verbal 
facility and therefore is represented by relatively fewer 
items in the total instrument. 

Ross, J.D., & Ross, C.M. (1976). Ross test of higher 
cognitive processes (pp. 5-6). Novato, CA: 
Academic Therapy Publications. 
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Technical Data 

According to Academic Therapy Publications, the 

publisher of the Ross Test, reliability procedures were 

performed utilizing test-retest and split-half procedures. The 

reliability coefficients obtained were statistically 

significant beyond the .001 level of confidence. 

Internal consistency was determined by split-half 

procedures. A Pearson product-moment correlation coefficient 

was calculated from student's scores on the odd-~nd even

numbered test items, and this statistic was then adjusted by 

applying the Spearman-Brown prophecy formula. The resulting 

split-half reliabiltiy coefficent was .92, significant at 

better than the .001 level of confidence. 

Using the Pearson product-moment formula, the test and 

retest scores for these students were correlated. The 

resulting reliabiltiy coefficient for the total test score was 

.94, significant at well beyond the .001 level of confidence. 

construct validity for the Ross Test was determined by 

correlation of total score with students· chronological ages, 

age differentiation, group differentiation, and correlation 

with an intelligence test. The correlation between the total 

score and chronological age (N = 339) was found to be r = 

.674, indicating a highly significant relationship. 
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The validity index of a test item is determined by the 

extent to which the item discriminates among students who 

differ markedly in the functions measured by the test as a 

whole. For the Ross Test, these functions are the 

higher-level thinking skills of analysis, synthesis, and 

evalution. Biserial correlation was used as the procedure in 

item analysis. Validity indices have been computed for all of 

the 105 test ite~s, with a resulting range from .36 to .88 

Items with validity indices of .20 or more are regarded as 

satisfactory. Item difficulty statistics have also been 

calculated, depicting a range from .21 to .89. (Ross and Ross, 

1976). 
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