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ABSTRACT 

AN ASSESSMENT OF THE INFUSION OF CRITICAL THINKING SKILLS INTO 

CONTENT INSTRUCTION 

MAY 1997 

IRENE SHERRY KAPLAN, B A, QUEENS COLLEGE 

Ed M., BOSTON UNIVERSITY 

Ed D , UNIVERSITY OF MASSACHUSETTS AMHERST 

Directed by: Professor Jeffrey Eiseman 

Previous critical thinking studies dealt primarily with results of programs presented 

ancillary to academic subjects. Notable educators in the field have advocated for assessing 

efforts to infuse, through direct instruction, critical thinking skills and processes across the 

content areas. This study constitutes such an evaluation and demonstrates that infusion 

warrants further investigation. 

An extensive review of the literature pointed to agreement among educators as 

well as business leaders that improving the quality of student thinking is a fundamental 

objective as we prepare our students for the workplace of the twenty-first century. 

Students must be prepared to gather, evaluate and apply information for effective 

problem-solving. 
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Two similar communities in a North Carolina school district were compared. One 

taught critical thinking via infusion; the other did not teach critical thinking. The 

researcher interviewed three teachers whose classes served as the experimental group. A 

post test survey was administered to teachers of the experimental group. Teachers’ 

anecdotal comments suggested that learning was observed in the thinking skills taught and 

that the infused instruction strategy would be the one of choice for further instruction. 

An assessment instrument was developed in two forms, a pre and a post test 

format, and administered to students in experimental and control groups. Open-ended 

prompts were utilized for data collection and analysis. Direct instruction in 

decision-making and comparing and contrasting was presented to students in the 

experimental group. Rubrics were constructed so that raters could measure prompts 

holistically. A "t" test was performed and results were analyzed for gains. The difference 

between pre and post test decision-making scores was statistically significant at the .001 

level. However, the difference between pre and post test compare and contrast scores was 

not statistically significant. 

Given the discrepancy between teacher testimony and experimental and control 

group achievement data, possible explanations were offered. Further study could include 

address additional variables, different modes of assessment, number and type of practice 

sessions between pre and post testing, comparison between results utilizing the direct 

infusion strategy versus add-on programming, expansion to other thinking skills, depth of 
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internalization of learning, and teacher preparation and professional development 

opportunities. 
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CHAPTER I 
INTRODUCTION 

[T]houghtfiil educators everywhere are calling attention to the importance of 
developing students' thinking skills through their experiences in school. We are 
witnessing the growth of a remarkable consensus that the achievement of basic 
literacy, while obviously necessary, is not a sufficient goal, and that students have 
the right to expect more from elementary and secondary education. Graduates 
must not only be literate; they must also be competent thinkers. [Resnick, 1989, 

P 1] 

Resnick's perspective on the essential nature of developing capable thinkers as a 

responsibility of our educational systems is shared by many. The workplace looks toward 

educational institutions as the partner that will create future citizens who have the ability 

to think creatively, make decisions, and solve problems effectively (Secretary's 

Commission, Department of Labor, 1991). America 2000, former President Bush's 

proposal outlining national goals, brought attention to the compelling drive to ensure that 

students would meet the academic standards in order to compete internationally (Bush, 

1991). The ability to be able to think skillfully is of paramount importance in achieving 

this kind of success. Sizer, in Horace's Compromise: The Dilemma of the American High 

School, has been quoted as saying, 

[Education's job today is less in surveying information than in helping people to 
use it-that is to exercise their minds. [1984, p. 3] 

The thinking skills movement has had many proponents. Some of the more 

prominent theorists, philosophers, and researchers who have stressed the importance of 

thinking skill development include forerunners Dewey, Piaget, and Bloom, and, more 

recently, Glaser (Watson-Glaser Critical Thinking Appraisal), Ennis (co-author Cornell 

1 



Tests of Critical Thinking), De Bono (CoRT), Gardner (Multiple Intelligences), Sternberg 

(Creative Thinking), and Swartz (Director, National Center for Teaching Thinking). 

Critical Thinking Skills 
Directly Infused Across the Content Areas 

There are many types of thinking that people involved in the thinking skills 

movement have urged us to teach well; for example, creative thinking, analysis and 

synthesis. Among them is critical thinking. In fact, the teaching of critical thinking skills 

has been one of the main emphases in the critical thinking movement. 

The term "critical thinking" has been defined in many ways. Beyer declared that 

there is a lack of agreement about what it means (1985, p. 270). However, he stated that 

"thinking is a search for meaning and critical thinking is an evaluative operation that can 

be used in conjunction with any of the thinking processes" (1987, p. 16). 

Dewey felt that critical thinking was "suspended judgment or healthy skepticism" 

(1910, p. 74) and affirming judgments when there is sufficient reason to accept them. In 

fact, according to Lipman, it was Dewey's "reflective thinking" that was the "true 

harbinger of critical thinking in this century" (1992, p. 106). Ennis, on the other hand, 

defined critical thinking as "reasonable, rational thinking that helps us decide what to 

believe and do" (1985, p. 108). The research in this dissertation focused on two of the 

critical thinking skills, specifically, decision-making and comparing and contrasting. 

Beyer also made a claim about how critical thinking should be taught. He said that 

the reason that our students had not become quality thinkers is that we had not provided 
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both a "clear definition of critical thinking skills and a systematic direct instruction" 

(p. 127). By direct instruction, Beyer meant utilizing instructional strategies that promote 

clarity and reflection about the thinking skill or process and guiding students in developing 

patterns of skillful thinking. He felt that students needed direct instruction with 

"overlearning in specific thinking skills" (p. 78). 

There are two ways to approach thinking skill development: ancillary to the 

curriculum or imbedded within it. Infusion was chosen because it is new and has not been 

assessed as thoroughly as other stand-alone approaches such as Odvssev: A Curriculum 

for Thinking (Adams, 1984, p. 8). 

According to Swartz, "infusion is a natural, not an artificial, construct to be 

blended with the instruction in the content areas ... [It] is based on the natural fusion of 

what we teach with forms of skillful thinking that we should use every day to live our lives 

productively" (1994, p. 4). The concept of infusion is that critical thinking should be 

taught directly in all subject areas and at all grade levels (Swartz, 1986, p. 43). 

Pace concurred with Swartz. She believes that thinking skills should be taught 

"within the context of school subjects and the student's life works" (Mulcahy, 1991, 

p. 32). Pace further stated that 

Thinking must be thinking about something, and so the teaching of thinking should 

be embedded in all subjects. People readily use only what they have practiced, and 
so students need to practice thinking skills in all possible contexts. Students are 
more likely to transfer use of thinking skills if they have used them in all subjects. 
Furthermore, each subject matter is a way of knowing or a way of representing and 
solving problems. As such, each subject has some unique thinking skills and forms 
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of representation that can and should be taught. 
[Mulcahy, 1991, p. 32] 

Jackson shared a similar view (Mulcahy, 1991). He stated that direct instruction will 

ensure that all content classrooms will be involved and all students will avail themselves of 

the learning. Direct instruction, according to Jackson, means: 

Select a skill, identify its main attributes, introduce it at a time in the curriculum 
when the skill is needed,...develop guided and independent practice lessons, and 
intersperse these practices throughout the year. 

[p 33] 

This concept was clearly presented by Kevin O'Reilly, an American history teacher 

whose strategy was to use traditional materials such as textbooks and teach about 

traditional content but restructure the way these materials are used. In addition, the 

content is taught so that students develop specific critical thinking skills determined to be 

important both within and outside the subject area (Swartz & Perkins, 1990, pp. 67-70). 

Problem Statement 

Studies assessing the impact of thinking skills curricula on learning have primarily 

focused on individual programs presented in addition to academic subjects. However, 

educators have advocated assessing efforts to infuse, through direct instruction, critical 

thinking skills and processes across the content areas. Studying such efforts helps us to 

decide whether the infused direct instruction strategy should be pursued more vigorously. 
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Need for New Measurement and 
Research Techniques to Assess Thinking Skills 

Understanding is not cued knowledge; performance is never the sum of drills; 

problems are not exercises; mastery is not achieved by the unthinking application 

of algorithms. In other words, we cannot be said to understand unless we can 

employ our knowledge wisely, fluently, flexibly, and aptly in particular and diverse 
contexts. [Wiggins, 1993, p. 200] 

In the late 1980's, California's commitment to authentic assessment was based on a reform 

curriculum with thinking at its center. 

All students were encouraged to think, engage in real world problem-solving, and 
share in the rich, challenging curriculum that respects the integrity of the 
disciplines, yet emphasizes the connection between them. [California Assessment 
Program Staff, 1989] 

According to Herman (1992), knowing is not just receiving information but interpreting it 

and relating it to other knowledge a person already has. Studies suggested that those who 

are weak thinkers and problem-solvers fail to use their skills in specific tasks. That is how 

they differ from competent thinkers or problem-solvers who use their skills and know 

when to apply knowledge. 

The movement away from multiple choice test questioning to more authentic 

performance assessments has been given a great deal of attention by noted authorities and 

researchers. Multiple-choice testing does not measure the essential areas of learning. 

[Especially higher-order thinking and practical skills...In England, where 
performance assessment is not new, there is little doubt that this form of evaluation 

can improve teaching and learning. [Nuttall, 1992, p. 54] 
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Costa has also proposed the need for new measurement and research techniques to 

assess thinking skills. The use of multiple choice tests for the purpose of assessing 

thinking skill development has not been efficient (1988, pp. 10-13). In multiple choice 

tests, students choose the product of their thinking. The process is not revealed. 

Therefore, assessment paradigms are changing. Open-ended, extended response, 

essay, and performance items are taking the place of multiple-choice testing. This is not 

so much because such modes of assessment are now being recognized as viable ways of 

getting the same information about students as multiple-choice assessment. It is because 

we are interested in finding out information about students that is different from what 

multiple-choice testing is designed to reveal. Among these are 

• how students apply what they learn in content area instruction to natural 

(authentic) tasks such as problem solving and decision-making and 

• the processes of thinking students engage in as they actively solve problems 

and make decisions. 

Although multiple-choice testing is not irrelevant to these issues, open-ended, 

extended responses and performance assessment are rapidly becoming the favored 

paradigm for assessing higher order thinking skills. Perhaps the most important difference 

is that the information received from multiple choice testing remains indirect, while 

performance assessment techniques provide direct information about student thinking. A 

student tested with a multiple-choice prompt only needs to choose the correct answer 
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among a list of potential answers. On the other hand, a student tested with an open-ended 

question needs to explain an answer and/or write a description of the process used. In the 

case of performance assessments, the student tested needs to demonstrate learning by 

reacting to a specific situation posed. 

What We Want to Find Out About Student Thinking 

This study concentrated on two important types of thinking , decision-making and 

comparing/contrasting. Decision-making was chosen because it is one of the thinking 

skills that students regularly engage in, is natural, authentic, and is central at school. 

Although it is often considered a complex skill, the kind of decision-making chosen was 

basic and the infusion strategy was taught one step at a time and did not involve grappling 

with problem-solving in a more complex way. The importance of the decision-making 

strategy is that skillful decision-making necessitates having quality information so that 

options and consequences can be weighed and a good conclusion can be reached. A more 

complex decision-making process could be enlisted when other components of decision¬ 

making, including comparing and contrasting, are learned. 

Comparing/contrasting was chosen because it is a component of decision-making 

and is often used in school. However, it is not often taught well because categorizing 

ideas by similarities and differences is not the same as skillful comparing/contrasting which 

involves using information to infer and provide a conclusion based on substantive 

evidence. 
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The approach to teaching thinking being assessed recognized that everyone 

engages in these types of thinking regularly; however, not everyone engages in these types 

of thinking as well as they should. Often our decisions are ill-considered, hasty, and not 

well-thought-out, and our comparisons are superficial, skimpy, and do not bring us much 

insight about what we are comparing and contrasting. The instructional goals in this study 

of infusion are to help students improve how they think through all of their decisions and 

how they compare and contrast. Hence, the desired results are skillful decision-making 

and skillful comparing/contrasting. 

Skillful thinking is defined in both categories as thinking that is better organized by 

focusing on important factors that are often overlooked as we engage in these processes. 

In teaching skillful decision-making, for example, teachers help students to learn to 

consider a range of options as well as a balanced set of consequences of each, to judge the 

importance of these consequences, and to base their decisions on these considerations. In 

skillful comparing/ contrasting, students learn to concentrate their attention on similarities 

and differences that they judge to be important, and to draw conclusions or interpretations 

about what they are comparing based on the significant similarities they detect. 

The mode of instruction used in infusion lessons is direct instruction designed to 

enhance students' metacognition so that students will internalize the focal questions and 

techniques for answering these questions as they engage in important thinking processes. 

This mode of instruction takes place as students interact with the content they are 

learning. Reinforcement for skillful decision-making is provided as the teacher prompts 
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the students to reflect upon whether the way they have just made the decision is an 

effective way, in general, to think through decisions. In comparing and contrasting, the 

issue to reflect upon is whether students have approached the comparison by presenting 

sufficient similarities and differences. 

Of great importance in the teaching-learning process is the use of "thinking maps" 

for decision-making and comparing-contrasting (Swartz & Parks, 1994). In order to 

decide on a course of action skillfully, students must ask a series of meaningful questions. 

It is these questions that are organized in specific thinking maps for each skill presented. 

The "thinking map" displayed in the classroom and referred to often for decision-making 

includes the following questions: 

• What makes the decision necessary? 

• What are my options? 

• What are the likely consequences of each option? 

• How important are the consequences? 

• Which option is the best in light of the consequences? 

[Swartz & Parks, 1994 p. 51] 

In the case of comparing and contrasting the thinking map would include the 

following questions: 

• What kinds of similarities and differences are relevant to the purpose of the 

comparison and contrast9 

• What similarities fall into these categories? 

• What differences fall into these categories? 
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• What patterns of similarities and differences are revealed? 

• What conclusion or interpretation is suggested by the comparison and contrast 
that is relevant to the purpose? [Swartz & Parks, 1994, p. 97] 

Two principles are relevant to the design of an assessment of whether students' 

thinking improves: 

• any prompts intended to elicit student thinking must be designed to bring out 

the skillful forms of the thinking processes under study and assessed utilizing a 

rubric specific to it; 

• any sample student responses must be compared to those from a comparison 

group, for example one in which these forms of skillful thinking are not being 

taught. 

Purpose of the Study 

The following were the purposes of this study: 

1. to address the need for effective methods of evaluating thinking skills 

programs; 

2. to determine the degree to which decision-making and comparing and 

contrasting skills are internalized by students through the infusion strategy, 

3. to explore the impact on teachers' perceptions of their roles as instructors of 

the implementation of the infused direct instruction strategy. 
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Research Questions 

This study described the use of a new assessment paradigm as a basis for making 

judgments about the effectiveness of specific types of classroom instruction designed to 

infuse the teaching of specific critical and creative thinking skills into standard content 

instruction. It represents a form of performance assessment because it provides an 

opportunity for students to show their comprehension by responding to prompts created 

to elicit their thinking as they describe the process used to address the issues raised. 

Rubrics were designed to help determine how skillful the thinking was by revealing 

the performance of the different thinking tasks that make the thinking skillful. In order to 

determine skillful decision-making, the focus was on assessing the students' written 

presentation of options, consequences, and final decision. For comparing and contrasting, 

the focus was on similarities, differences, and conclusions. 

The study addressed the following research questions: 

1. Do students change the way they think, i.e., the process they use to apply 

concepts and ideas, as a result of the infusion strategy? 

2. Do teachers alter the way they think about teaching and learning as a result of 

implementing the infusion instructional strategy across the content areas? 

3. Is there a specific impact upon the way teachers approach curriculum and 

instruction as a result of implementing the infusion of critical thinking skills? 
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In tackling these questions, I faced key issues about the design of assessment 

prompts that can reveal enough about student thinking to allow us to assess gains, about 

the design of assessment rubrics for standardizing the basis forjudging to what extent 

gains were made by the students tested, and about the type of sampling needed to be able 

to claim that, if gains are revealed, this approach to instruction was, in all likelihood, 

responsible. The way these issues were resolved may provide a foundation for tackling 

other more complex questions that need to be answered about this or other approaches to 

improving the quality of student thinking. Through interviews and follow-up 

questionnaires, teachers provided their perspective on the effectiveness of the program. 

Hypothesis 

My major hypothesis was that the infused direct instruction strategy will yield a 

gain in the critical thinking skills of decision-making and comparing /contrasting. I also 

hypothesized that the implementation of this strategy would positively impact on teachers' 

attitudes about student learning and instruction. That is, I felt that teachers would be 

excited about the students' gains in learning and would be more enthusiastic about 

approaching follow-up instruction with the infusion strategy. 

Scope and Potential Limitations of Research Techniques 
in Evaluating Infusion 

Perhaps the most important part of my research was the method enlisted to 

demonstrate the impact of the instructional methods used in infusion programs. It seemed 

practical and appropriate to enlist a combination of qualitative and quantitative research. 
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Baron (1987) discussed the differences between qualitative and quantitative research. 

Designs that include qualitative analysis are "concerned with capturing the depth and detail 

of experiences of specific individuals in the program.” Quantitative evidence provides "a 

standardized format to numerical rather than descriptive data.” Both Baron and Wiersma 

(1986) concluded that some type of interactive process involving both quantitative and 

qualitative analysis may be the best approach. As Nickerson (1985) has concluded, "the 

focus should be on summative evaluation since educators need to know whether a 

program is likely to be effective in helping students think" (Mulcahy, 1991, p. 251). 

Much work has yet to be done. One of the major purposes of this dissertation was 

to begin to develop more effective methods of assessing thinking. Even with "direct tests" 

of thinking skills, there are practical problems. Data for a summative evaluation of 

programming is not easy to collect and obstacles to controlled experimentation can be 

overpowering. Controlling for the quality of teaching, isolating a genuine comparison 

group and demonstrating "generalized and lasting effects" are all to be considered in 

assessing the impact of any such study (Nickerson, 1985, pp. 3-10). My research was 

designed to address the need for qualitative as well as quantitative evidence in determining 

critical skill development and considered the issues raised by Nickerson. 

Significance of the Study 

The research I conducted at the elementary level may support the strategy of 

utilizing the direct instruction method to teach specific critical thinking skills through day- 

to-day direct instruction, to enlist metacognition in the process, and to apply thinking. To 
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date, no such measurement of critical thinking skill development has been developed to 

evaluate infusion across the content areas. 

This research may demonstrate that, by using a series of written prompts, critical 

thinking skill development can be assessed. Scoring the responses holistically may very 

useful as a preliminary approach in analyzing learning. Creating more specific rubrics may 

aid the analysis of individual scores. Furthermore, this approach to assessment can be 

replicated to assess other critical thinking skills, to assess thinking in other content areas 

and at other grade levels, and to conduct longitudinal studies of learning over time. 

In addition, this research may encourage educators to take a closer look at the way 

they teach and its effect on student learning. The study may carry implications for how 

educational materials including textbooks are structured. The raising of consciousness 

may be manifested through the adoption by states, local school boards and individual 

schools of teaching and assessing thinking by experimenting with the infused direct 

instruction strategy. Therefore, the results of this research may also be relevant to the 

classroom and in school, state, and national testing programs. 

There may also be implications for teacher preparation programming, staff 

development and networking opportunities. Specifically, the scoring method developed 

may be used to assess the impact of continuous improvement strategies. 
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Organization of the Chapters 

This study is divided into five chapters. Chapter I will include the 

introduction/background, problem statement, purposes of the study, overview of the 

method, definition of terms, and significance of the study. Chapter II will present a review 

of the literature pertinent to historical background and purpose of critical thinking skill 

instruction, "infusion" versus "add on" instructional methods, and research studies 

supporting the application of the principles, through direct instruction, of infusion of 

critical thinking skills across the content areas. Chapter III will describe the design for this 

study including the interview guide and assessment instrument employed in gathering the 

data and the statistical procedure to be employed to analyze the data. The findings of the 

research data will be presented and examined in Chapter IV. Chapter V will contain a 

summary of the findings, conclusions and recommendations and implications for further 

study. 

Definition of Terms 

For the purpose of the study, the relevant terms are defined as follows: 

Critical Thinking: using basic thinking processes to assess the reasonableness and 
validity of ideas, inferences, judgments, or actions. 

Metacognition: consciousness of one's own thinking processes; thinking about thinking. 

Add-on: addition of course concerned with the teaching of thinking to the already 

established course of study in a school. 

Infusion: integration of direct instruction in specific thinking skills into content area 
lessons in which students use the thinking skills to reflect on the content they are learning. 
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Decision-making: selection of one of several options after consideration of facts or ideas, 
possible alternatives, probable consequences, and personal values. 

Compare/Contrast: noting attributes that make two or more objects, events, organisms, 
institutions, and ideas similar and different. 

Direct Instruction: instructional strategies used to promote clarity and reflection about 
the thinking skill or process and to guide students in developing patterns of skillful 
thinking in order to focus explicitly on specific skills or process. 

Transfer: application of the process within the same class or soon afterwards to content 
similar to or different from that of the initial lesson. 

Holistic: an approach that focuses on the dynamics of the whole rather than examining 
each part one at a time. 

Rubric: a fixed scale and a list of characteristics describing performance for each of the 
points on a scale. 

Prompt: a question asked by the teacher to elicit assessment information for specific 
standards. 
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CHAPTER H 
REVIEW OF THE LITERATURE 

This chapter reviews the literature highlighting what critical thinking and 

metacognition is and why we should teach them. Research concerning the issue of direct 

instruction and integrated versus separate programming is presented. Finally, evaluation, 

performance assessment, and development of prompts and rubrics for holistic scoring are 

areas addressed as they relate to this study. 

Critical Thinking 

Most people recognize that our conscious minds are rich with stimulation. We 

expect, hope, love, hate, conceptualize, fear, wonder, daydream, make judgments and 

decisions, and solve problems. Many of these mental activities have been valued; some 

have been disparaged. Amongst those that have been valued, one class stands out: those 

that involve thinking. It is through thinking that discovery, growth of knowledge, and, 

indeed, human progress often evolves. How can thinking be distinguished from the other 

mental activities that occur in our lives so that we can systematically concentrate on 

improving the right ones? Education for improvement is the focus that thinkers have 

embraced since Plato. 

Recent writers offer us some insight about how to make this crucial distinction by 

suggesting that thinking is purposive and directed toward a goal. They offer important 

thinking activities. 
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Ruggiero describes thinking by stating that it..."embraces only purposeful mental 

activity over which a person exercises some control" (1988, p. 1). 

It is any mental activity that helps formulate or solve a problem, make a decision, 
or fulfill a desire to understand; it is a searching for answers and reaching for 
meaning; it implies that the main mental activity in thinking is conscious, [p. 2] 

Wallas, Raths, Barlett, and Hester concur. Graham Wallas, in his book The Art of 

Thought, states that an art of thought exists. The practice of that art is one of the most 

important activities of human society (Maiorana, 1992, p. 10). Raths says that man is a 

thinking being and thinking is "inextricably mixed with feeling and valuing and purposing" 

(p. xiii). It is logical to assume, according to Bartlett, that thinking is a form of skilled 

behavior (Thinking: An Experiment and Social Study. 1958, p. 61). 

Joseph Hester believes that thinking is a form of problem solving. He states in his 

work. Teaching for Thinking: A Program for School Improvement Through Teaching 

Critical Thinking Across the Curriculum: 

Thinking is the process of connecting bits and pieces of experience with other bits 
and pieces of experience to establish a relationship between things, to move from 
the simple to the complex, of breaking the complex into components parts for 
study and understanding. This process grows and develops, fulfills a function, and 
solves a problem. The goal is understanding through explanation. Understanding 
depends on knowledge and experience. [1994, p. 1] 

Webster's Twentieth Century Dictionary. Unabridged, Second Edition (1983), 

addresses several aspects of thinking: first, "to bring the intellectual facilities into play, to 

use the mind for arriving at conclusions, making decisions, drawing inferences, etc., to 
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perform any mental operation to reason"; second, "to judge, to conclude; to decide; to 

hold as a settled opinion; to believe; as to think nobly of a person"; third, "to purpose; to 

intend; as I thought to help him"; and fourth, "to muse; to meditate; to reflect; to weigh 

something mentally", (p. xiii) 

In order to effectively discuss the essence of critical thinking, we need to view the 

issue of higher order thinking in comparison to thinking in general. Several writers 

including Bloom, Paul, Resnick, Ennis, Dewey, McPeck, and Lipman deal with this 

context of comparison. Benjamin Bloom (1956) is among the writers who have given us a 

taxonomy of thinking. Three types of thinking are often called higher order and reflect the 

application of ideas. These include analysis (uncovering and classifying); synthesis (joining 

together of ideas to create new ideas); and evaluation (assessing the reasonableness of 

ideas). Each involves the application of knowledge and skills. 

Resnick (1993), in her report to the National Research Council, characterizes 

higher order thinking as "nonalgorithmic, complex, effortful, and involves multiple 

solutions, nuanced judgments, multiple criteria, and imposing meaning.” According to 

Paul (1984), critical thinking can be looked at in two distinct ways: 

In a weak sense, critical thinking skills are understood as a set of discrete 
micrological skills ultimately extrinsic to the character of the pers ton; skills that 
can be tacked onto other learning. In the strong sense, critical thinking skills are 

understood as a set of integrated macro-logical skills ultimately intrinsic to the 
character of the person and to the insight into one's own cognitive and affective 

processes, [p. 5] 
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Paul concludes that this means that critical thinking is equivalent to higher order thinking 

in that it provides us with a process in which we are in charge of our own disciplined 

thinking and enlist evidence and reason to create, build upon, reform, modify, and redesign 

our beliefs and behavior (p. 283). He (1993) states that all people think but few people 

think critically (p. 551). Critical thinking is that "disciplined, self-directed thinking which 

exemplifies the perfections of thinking appropriate to a particular mode or domain of 

thinking.” It is this kind of thinking that "displays mastery of intellectual skills and 

abilities" (p. 526). 

In agreement with Paul, French and Rhoder (1992) state that "thinking is natural, 

but unfortunately critical thinking is not" (p. 18). Similarly, Beyer supports the same 

premise that "Thinking is a search for meaning and critical thinking is an evaluative 

operation that can be used in conjunction with any of the thinking processes" (p. 16). 

Ennis (1985) defines critical thinking as a "reflective and reasonable thinking that is 

focused on deciding what to believe or do" (p. 45). He, too, compares critical thinking to 

higher order thinking and is specific in terms of disposition and four sets of abilities, 

“developing clarity, making inferences, establishing a sound basis for the inferences and 

making decisions” (pp. 46-48). 

Lipman (1992) says that "to many in the critical thinking movement today, it was 

Dewey's emphasis on reflective thinking that was the true harbinger of critical thinking in 

this century" (p. 106). Dewey (1916) defined the essence of critical thinking as 

"suspended judgment" or healthy skepticism (p. 74). Reflection involves. 
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[R]unning over various ideas, sorting them out, comparing them with one another, 
trying to get one which will unite in itself the strength of two, searching for new 

points of view, developing new suggestions: guessing, suggesting, selecting, and 
rejecting. The greater the problem, and the greater the shock of doubt and 

resultant confusion and uncertainty, the more prolonged and more necessary is the 
process of "mere thinking, [p. 197] 

Along these lines, McPeck (1981) believes that critical thinking does not consist of 

merely raising questions because many questions are straightforward requests for 

information. It also does not involve indiscriminate skepticism because, in the end, that 

would ultimately be self-defeating, since it leads to an "infinite regress.” It is the 

"appropriate use of reflective skepticism within the problem areas under consideration.” 

Being able to apply this "reflective skepticism" necessitates knowing something about the 

field (p. 7). 

Lipman (1992) states that the role of critical thinking is defensive, enabling us to 

[p]rotect ourselves from being coerced or brainwashed into believing what others 

want to compel us to believe without our having an opportunity to inquire for 

ourselves....Critical thinking is nurturing in students a tentative skepticism... 
[about ] dubious long-term reliability. Critical thinking can help us decide what 

claims not to believe, [pp. 144-145] 

Ennis also defines the term "critical thinking" as "reasonable, rational thinking that helps 

us decide what to believe and do" (Lipman, p. 108). 

There is some sort of logical connection between critical thinking and criteria and 

judgment. Critical thinking is, therefore, skillful thinking. Skills cannot be defined, 

according to Lipman, without criteria by means of which allegedly skillful performances 
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can be evaluated. According to Lipman, critical thinking is thinking that facilitates 

judgment because it 

1. relies on criteria 
2. is self correcting, and 

3. is sensitive to context, [p. 116] 

McPeck (1981) asserts that no matter what critical thinking is "precisely," 

[tjhinking is always thinking about something - for example, some problem, 

activity or subject area. And only such things as problems, activities, or subjects 
can be thought about critically. Critical thinking always manifests itself in 
connection with some identifiable activity or subject and never in isolation, [p. 5] 

Swartz and Perkins (1990) address this issue by defining a thinking skill as 

"competency that contributes to some kind of thinking.” Therefore it is possible to 

consider thinking skill s as they relate to critical thinking, creative thinking, decision¬ 

making or other subskills (p. 18). Swartz and Park's Map of the Thinking Domain (1994) 

supports this premise by characterizing clarification as related to the determination and 

understanding of ideas, creative thinking as related to the generation of ideas, and critical 

thinking as related to the feasibility or reasonableness of ideas (p. 7). 

Critical Thinking involves many sub-skills - including the assessment of the 

reliability of sources, prediction and causal explanation — and plays itself out in the context 

of solving problems and making decisions (Swartz & Parks, p. 6). 

Nickerson, Perkins, and Smith (1985) state that thinking ability is sometimes 

viewed as "a complex skill or collection of skills.” With this in mind, it is easy to see 
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"thinking to be something that may be done well or poorly, efficiently or inefficiently; and 

to assume that how to do it better is something one can learn" (p. 45). Thinking skills and 

knowledge are interdependent. On the one hand, thinking is crucial to the acquisition of 

knowledge, and knowledge is crucial to thinking. Some educators have wondered as to 

whether factual knowledge can be "assimilated effectively unless the students actively 

processes it in a thoughtful way.” Skillful thinking might be defined as the ability to apply 

knowledge effectively. After all, thinking involves thinking about something (Dewey, 

1933, p. 48). 

The following table summarizes the key concepts presented by the authors in this 

section: 



Table 1. Summary of What the 

Literature States About Critical Thinking 

Key Concepts 

Critical Thinking... 
...is thinking 

about 
something 

specific. 

...helps us to 
make skillful 

decisions. 

...is a complex 
skill or 
collection of 

skills. 

...can be 

improved by 
training. 

Authors 

Crutchfield X 

Dewey X 

Ennis X 

French & 

Rhoder X 

Lipman X X X 

Maiorana X X • 
X 

McPeck X X 

Nickerson X X X 

Noll X 

Paul X 

Perkins X X 

Pierce X 

Raths X X X 

Smith X X 

Swartz X X X X 
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Why Teach Critical Thinking 

Crutchfield claims, that "high level thinking skills can be improved by training, and 

it is not safe to assume that such skills will emerge automatically as a matter of 

development or maturation" (Rubin, 1969, p. 59). In this regard, Paul states that thinking 

comes "spontaneously;" critical thinking needs to be taught (1993, p. 551). He agrees that 

the traits necessary for higher order thinking need to be "cultivated" (1996, p. 284). 

In The Habit of Scientific Thinking: A Handbook for Teachers. Vincent H. Noll 

said that schools have been primarily sharing information in the form of facts with 

obedient students until they are saturated. Today we understand that kind of education 

really does not meet students' needs. Teachers who wish to develop habits of scientific 

thinking in their students must first have these habits as definite goals of instruction. "To 

assume that if we teach our subject matter well, scientific thinking will result 

automatically, is sheer folly," according to Noll (1936, 2, 17). In brief, scholars have 

known throughout this century that thinking can be taught (p. 4). 

Raths aptly states that we are highlighting "opportunities to think so that inquiry 

may go forward, and so that decisions and conclusions may be more soundly based" (p. 

xi). The most characteristic feature of inquiry, according to C .S. Pierce, is that it aims to 

discover its own weaknesses and improve what is at fault in its own procedures. 

Therefore, inquiry is self correcting (p. 121). He asserts the need to establish “inquiry 

classrooms” where 
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members of the community begin looking for and correcting each other's methods 
and procedures. Consequently, insofar as each participant is able to internalize the 
methodology of the community as a whole, each is able to become self-correcting 
in his or her own thinking, [p. 121] 

In addition, there is an improvement of moral climate, according to Pierce (p. 121). 

John Dewey, in How We Think, noted that "on its intellectual side, education 

consists in the formation of wide-awake careful, thorough habits of thinking" (1933, p. 

78). Writers have indicated a number of reasons why the teaching of critical thinking is a 

crucial component of education reform. To name a few: 

1. Critical thinking is a major resource and better prepares citizens to live in a 

democracy. 

2. The potential to think critically has to do with what it means to be human. 

3. The workplace is rapidly changing and we should produce learners who have 

the skills to learn on their own as lifelong learners. 

McPeck agrees that it our educational institutions should teach students to be 

critical thinkers (p. 34). 

Critical thinking then, is not just a frill or dietary supplement to be added to 
education, but is logically entailed to it. Some of the popular critics of education 
have been correct: critical thinking can improve education. What has not been 
sufficiently recognized, however, is that education absolutely requires it ...Critical 
thinking must, therefore, command a place in any institution committed to the 
pursuit of education because critical thinking is a necessary condition of it. [p. 37] 
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According to French and Rhoder, the interest in teaching students to think 

critically emerges from two sources, "combination of a growing conviction that we must 

have adults who are critical thinkers and a dawning awareness that we are not achieving 

this result" (pp. 183-192). 

[T]he good life is associated with zestful living, and zestful living is, over and over 
again, associated with a life that both creates problems and creates opportunities 
for working with the problems. Man may be a reed, but as has been said, he is a 
thinking reed; and where he can think, and where ideas can be put to test in a 
market place, life is richer, and life is better. Where our schools have these aims, 
and where teachers have the competence to put these aims into operation, school 
life too will be richer and better for teachers and for children. [Raths, p. 337] 

As we address issues and criticism of our American education system, the 

perspectives of experts in the field can lend credibility to the need for teaching critical 

thinking. In less than ten years, thinking instruction has grown from the focus of a small 

group of educators to an international movement. The media has provided coverage of 

the concerns surrounding students scores nationally and has cited problem-solving and 

decision-making as areas of weakness impacting core academics. Most recently, the 

Commonwealth of Massachusetts has made clear its plan to assess student achievement in 

ways that reflect higher order thinking skills. No longer will the rote recall multiple choice 

question of the past be found on the ME. A.P. or M.C.A.S. to come. A combination of 

multiple choice and open-ended questioning will tap the thinking of our students. 

Competency will determine graduation for future students. The recent plan to require all 

grade 12 students to pass the GED presented by John Silber, Chairman of the Board of 

Education, reflects this approach to competency testing. Furthermore, Massachusetts is 
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not alone. The pressure has come to bear and many state departments of education have 

issued directives calling for an emphasis on cognitive skills from kindergarten through high 

school and innumerable colleges and universities have instituted required courses in 

creative and critical thinking (Ruggiero, p. ix). 

The extreme anti-intellectualism of the 1960's and early 1970's and preference for 

feeling over thought produced millions of citizens in the workplace who were not only 

untrained in thinking but also lacking in the mental discipline necessary to provide an 

organized approach to work and life in general. This movement became especially 

problematic when deficiencies became evident in the late 1970's and the media focused on 

two trends: a decline in SAT results and a weakened position of the U.S. in the workload 

marketplace (Ruggiero, p. 7). 

The directive was clear and loud from businessmen and professional organizations: 

Teach Thinking in Our Schools! Raymond T. Schuler, President of the New York State 

Business Council, stated: 

Business will always prefer people who have broad-based skills — people who can 

think critically, who can adapt well to new situations, and who can teach 
themselves. A person who is taught today's skills may have obsolete skills by the 
time he or she reaches the workforce. But a person who is taught to think well 
will always be able to adapt; and where he can think, and where ideas can be put to 

test in a market place, life is richer, and life is better, [pp. 7-8] 

The thinking movement in education has attained a high level of credibility because 

business people and other professionals acknowledged the problem-solving and decision¬ 

making deficiencies of high school and college graduates and arrived at exactly the same 
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conclusions that educators have presented for years. Our society will only have an 

abundance of effective thinkers, if the schools and colleges teach the skills of thinking, 

directly and thoroughly (Raths, p. 9). 

As society has entered a postindustrial information age, growth and change are so 

rapid that in many fields as much as half of the information can become outdated in less 

than five years. This kind of enormous dynamic change demands that society relies on its 

educational and business communities to teach the necessary in acquiring and using 

information. The main goal of education should be to produce learners who have the 

skills and motivation to learn on their own rather than merely produce learned individuals. 

[T]hinking is coming to be regarded as a major resource that can be tapped and 
used. It is because of this that a much closer working relationship is now being 

forged between educational and business communities. [Mulcahy, p. ix] 

Shermis has said that students must learn to become more thoughtful about what 

they learn. Instead of "either indoctrination in allegedly mainstream cultural values or 

memorization, students [must] inquire" (p. 1). The rationale for this approach has been 

consistent for a number of years: 

1. The requirements of a political democracy are that its citizens must become 

autonomous decision-makers. 

2. The extremely rapid social change that arose during the Industrial Revolution 
fomented social problems without parallel in world history. To prevent our 

society from self- destructing requires that individuals learn the skills of 

problem- solving. 

29 



3. The imperative that all children are to develop their potential requires that they 

become adults who have learned to think meaningfully about themselves and 
their world. 

4. Insights from social and behavioral sciences, especially psychology, suggest 

that learning is best when individual learners develop insight, and learning is 
purposive, [p. 1] 

According to Lipman, there was specific criticism of the educational process during 

the 1980's from William Bennet and his department. The complaint was that Americans 

were "poorly served by the educational system because those emerging knew little, or 

nothing worth knowing.” They concluded that the entire system of schooling was in 

crisis. When accused of being in crisis, educators retreated by forthrightly stating that the 

problem lay with the "circumstances under which that practice had been carried out," that 

the crisis really existed in society itself. Media, family unrest, peer pressure and drugs 

affected student learning (p. 101) 

Lipman clearly outlined the evidence to show that teachers appeared to be saying 

we live in a time in which the factors keep multiplying that tend to make knowledge seem 

irrelevant and that education is no longer valued for its own sake. Education, is 

"something you acquire for only as long as you need it and throw it away when you are 

done with it.” The controversial issue, as both the educational fundamentalists and 

teachers see it, has to do with how well the job of transmission is being accomplished 

(pp.101-102). 

Educators like Maiorana believe that 
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[T]he major challenge of American education is not financial, curricular, or 
managerial: it is a methodological challenge: How can we change teachers and 
students at all levels, and in all disciplines, from being passive 

acceptors/memorizers of subject matter to being active, critical analysts and 
evaluators of subject matter?” [p. 11] 

Therefore, training in that art should be part of the education of the future thinkers and 

that in this as in other cases, a complete separation between teaching and doing will be 

fatal to the art itself (Wallas, The Art of Thought. 1929, p. 288). 

Nickerson asserts: 

[T]he potential to think well has a lot to do with what it means to be human, and 
that to fail to develop that potential - to settle for less than the genes permit - is a 

denial of a birthright of a fundamental sort. For these and other reasons, the 
teaching of thinking should be a high priority objective of education. It is not clear 
that education has a more important task. [Mulcahy, p. 5] 

Maiorana's point of view is even more global: the academic results of critical 

thinking across the content areas are the improvement in student achievement and 

retention and the restructuring of teacher education and staff development programs to 

show how to deliver subject matter while teaching critical thinking skills. Likewise, the 

social results of critical thinking across the content areas are "citizens better prepared to 

live in a democracy, workers better able to exercise critical energies, and individuals more 

capable of lifelong learning" (p. 2). 

Meyers concurs with Maiorana. His premise acknowledges the fact that, 

educators have expressed concern over students' ability to think critically. Since our 

"culture's output of information far exceeds our ability to think critically about that 
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information," the development of skills specific to thinking is particularly troublesome (p. 

XI). 

When American classrooms become laboratories stressing analysis, a myriad of 

issues should be addressed such as the importance of "reducing the numbers of high 

school and college dropouts, making the access meaningful for the underprepared, 

furthering the prepared, making learning purposeful and redesigning teacher-education 

programs" (p. 2). 

Key concepts related to the reason for teaching critical thinking are displayed in 

the table below: 
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Table 2. Why Teaching Critical Thinking is Important 

Key Reasons 

Critical thinking 

prepares citizens to 
live in a democracy. 

The potential to 
think critically has to 
do with what it 
means to be human. 

The workplace is 
rapidly changing and 
we should produce 
learners who have 
the skills to learn on 
their own. 

Authors 

French & Rhoder X X X 

Lipman X 

Maiorana X X 

McPeck X 

Meyers X 

Mulcahy X 

Nickerson X 

Noll X 

Pierce X 

Raths X 

Schuler X 

Shermis X X X 

Wallas X 
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Metacognition 

The understanding of metacognition as a component of critical thinking will enable 

us to clearly see its application in instruction. Metacognition is defined as the process of 

thinking about thinking, an ability that is considered unique to human beings (p. 40). 

According to Flavell, metacognition refers to "one's knowledge concerning one's own 

cognitive processes and products" (Resnick, 1976, p. 232). Halpem calls metacognition " 

what we know about what we know or our knowledge about knowledge" (p. 15). Costa 

says that metacognition implies "being conscious of our own thinking and problem solving 

while thinking" and declares it" uniquely human ability occurring in the neocortex of the 

brain" (p. 21). Because it involves certain ways of thinking about our thinking, 

metacognition enables the ability to "manage things well" (Swartz & Parks, p. 519). 

Presseisen agrees with Swartz and Parks that metacognition refers to "the skills 

associated with the learner's awareness of his or her own thinking.” As the learner begins 

to understand what the thinking processes are, he or she can better understand and apply 

them (Costa, p. 47). Skillful thinkers manage their own thinking and reflect upon it. They 

can guide themselves through the decision-making process and prevent themselves from 

making inappropriate decisions because they have acquired the strategies necessary to 

think skillfully. Even after a decision is made, skillful thinkers have the ability to remain 

open-minded about new information (Swartz & Parks, p. 519). Presseisen further 

discusses these dimensions of metacognition, the first being task-oriented and related to 

monitoring the actual performance of a skill, and the second being strategic which involves 
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using skills in "a particular circumstance and being aware of getting the most informative 

feedback from carrying out a particular strategy" (Costa, p. 46). 

A number of researchers have provided data to support the importance of 

developing students' metacognitive abilities. In 1978, Brown found a correlation between 

the degree of "metacognitive awareness" and the level of performance on complex 

problem-solving tasks. In essence, he found that students who became aware of and 

talked about their strategies to solve problems became better problem-solvers. Whimbey 

(1980) and Bloom and Broder (1950) also concurred. They concluded that "thinking and 

talking about thinking begets more thinking" (Costa, p. 134). Schoenfeld and Herrman's 

research (1982) determined that training in metacognition makes knowledge more 

accessible to students. Spurlin et al., 1984 actually paired students and assigned them 

study passages which required written summarizations. Those students who actively 

questioned each other metacognitively performed at a higher level than those who worked 

alone or were less active (Kurfiss, pp. 43-44). 

Metacognition is not a new type of thinking. What is different is what we think 

about, not the kind of thinking we do. However, we can think about thinking in a number 

of ways (Swartz & Parks, pp. 519-520). Instruction in metacognition should include a 

myriad of strategies about learning how to learn, studying for tests, asking questions 

before, during and after reading, and knowing how to learn best based on a preferred 

modality or what to do when you are in a situation that does not match your preferred 

modality (Costa, p. 22). We have to be able to identify what kind of thinking we are 
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going to do, analyze how we do that kind of thinking so that we can determine if it needs 

to be improved, distinguish between component subtasks (classifying, analyzing, 

describing, etc.), and be ready to evaluate how we did our thinking and any new strategy 

we are considering (pp. 519-520). 

There is a difference between having some information in one's head and being able 
to access it when it is needed; between having a skill and knowing when to apply 
it; between improving one's performance on some particular task and realizing that 
one has done so. It is in part the recognition of such differences that has led to the 
notion of metacognition, or more specifically, metacognitive knowledge, 
experience and skills. [Nickerson, Perkins, & Smith, 1985, p. 101] 

The word "reflection" has taken on a new meaning in recent years (Kirby and 

Kuykendall, p. 40). Sometimes metacognition happens after we become involved in some 

type of thinking. We reflect upon how we invoked and carried out a certain type of 

thinking that already occurred. In this case, we use these reflections to help us develop a 

plan for modifying its use in the future. We can also "monitor and correct" our thinking as 

it is happening. In this case, we consider a few more factors in the process. In general, 

being metacognitive before, after and during the process enables us to get the maximum 

benefit (p. 520). 

There are certain prerequisites for skillful metacognition. First, it is important to 

know and use the language of thinking, a new conceptual framework, and apply it to 

ourselves. Therefore, according to Swartz and Parks, it is important to teach students to 

develop and use their metacognition well by using explicit instruction which uses the 

language of thinking skills to guide students. It prompts the application of this language 
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to their own thinking and is the crucial step in helping them to develop the habit of 

thinking about their thinking (p. 521). 

Perhaps, the most important consideration in teaching students to think about their 

own thinking is the teachers' development of appropriate questioning techniques. Two 

issues to address are the kinds of questions to ask and the appropriate time to ask 

metacognitive questions. First, it is practical to ask questions about the strategy used for 

the thinking. The goal would be to prompt the students to become familiar with their 

thinking, to learn how to describe thinking using the language of thinking, and to learn the 

kinds of questions they should ask to reflect upon their own thinking. Secondly, 

metacognitive questions should be asked to students individually or in groups as part of 

cooperative learning lessons after they have engaged in a well-developed thinking activity. 

Swartz and Parks reinforce this notion by stating that, "the more we couple monitoring 

thinking while we are doing it with retrospective metacognition and advanced planning, 

the more we help students become disposed to managing their own thinking" (p. 524). 

Not only can it be effective to ask students to speak about thinking orally but also 

to write reflectively. Writing tasks can take two forms. The first approach has three 

parts. First, students write out how they will go about solving a problem. After they 

attempt to solve the problem, they compare their initial approach with the one they use in 

a more extensive prose essay. Finally, they write about how they might modify the 

process that they used when thinking about a similar problem in the future. The second 
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approach involves journal writing: they reflect upon their thinking in addition to content- 

oriented writing (p. 525). 

Barrell takes the position that teachers can empower students through instructional 

planning which provides oral responses to teacher questioning and written responses in 

"Thinking Journals.” As a result of these exercises, students will learn to take more 

control of their learning, thinking, and management of life in and out of school through the 

enlistment of metacognition (p. 206). 

The Importance of Direct Instruction 

Direct approaches are formulated to enable students to "acquire and retain the 

information, knowledge, and skills most likely to be useful to them as literate, effective 

citizens" (Costa, Hanson, Silver, and Strong, 1985, p. 144). According to Beyer, students 

have not become quality critical thinkers because we have failed to provide a "clear 

definition of critical thinking skills or a systematic direct instruction" (p. 127). They need 

direct instruction with "overlearning in specific thinking skills" (p. 78). The term "direct" 

is used because the student is required to accurately imitate the skills modeled by the 

instructor. De Bono explains that 

[IJnformation is no substitute for thinking, and thinking is no substitute for 
information. The dilemma is that there is never enough time to teach all the 
information that could usefully be taught. Yet we may have to reduce the time we 
spend teaching information, in order to focus instead on the direct teaching of 
thinking skills. [1985, p. 203] 
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"Directed-ness" is the issue that provides the most contrast between the 

approaches to teaching thinking today. The teaching of thinking, as Swartz and Perkins 

describe it, relates to the strategies that promote "active thinking" in a "more direct and 

explicit way" (1990, p. 168). The teaching of thinking as opposed to the teaching for 

thinking has the following characteristics: 

1. specific thinking objectives are evident; 

2. students are directed through the thinking process; 

3. the teacher explicitly presents what the thinking involves, [pp. 168-169] 

Costa, in his article "Teaching For, Of, and About Thinking," states that most of 

the authors of major thinking projects concur that "direct instruction in thinking skills is 

imperative.” He cites a number of noted developers including Beyer, de Bono, Feuerstein, 

Lipman, and Whimbley who he believes would agree that the teaching of thinking requires 

that instructors use a direct approach, whether the program is purchased or developed 

within the district (1985, p. 20). Jackson states that direct teaching will ensure that we 

reach all students in all content classrooms: 

[sjelect a skill, identify its main attributes, introduce it at a time in the curriculum 
when the skill is needed and therefore meaningful, develop guided and independent 
practice lessons, and intersperse these practices throughout the year. [p. 33] 

Unfortunately, many educators think that they do, in fact, teach thinking, but 

according to Beyer (1985), what they actually do is "indirect" and revolves around 

providing experiences for students to think and "do the best they can.” This indirect 
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approach is based on the weak premise that if students are asked to think they will learn 

the strategy of how to think. Rather, it is important, as Glaser has recommended, to 

establish critical thinking as a goal of instruction and to utilize a direct "systematic" 

approach before, during, and after instruction (p. 145). 

A more direct approach to the teaching of thinking would involve these steps: 

• The teacher introduces the skill. 

• The teacher explains the procedure and rules related to the skill. 
• The teacher demonstrates how the skill is used. 
• The students apply the skill. 

• The students enlist metacognition in order to reflect on the process used. [p. 
146] 

A slightly different approach would enable students to be even more reflective about the 

process. In this case, the students would predict the results of using the skill, check the 

procedure they use as they enlist the skill, and then evaluate the outcome (p. 148). 

Swartz and Parks have developed a Metacognition Thinking Map to enable 

students to reflect effectively upon their thinking. The "map" provides a number of 

questions to ask in relation to thinking about thinking skillfully. The questions presented 

are: 

1. What type of thinking did you engage in? 
2. How did you do the thinking? 
3. Was that an effective way to do this thinking? Why or why not? If not, what 

can you do to improve this way of thinking? 
4. How will you do this kind of thinking next time it is needed? [Swartz & Parks, 

p. 520] 
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Addressing each of these questions is necessary in order to manage and plan thinking. As 

Swartz and Parks have stated, "When we blend them together to think about thinking, 

they become a powerful strategy for self-directed thinking" (p. 520). 

In general, several factors should be considered in structuring a quality thinking 

skills approach: Students should 

1. be provided with opportunities to identify examples of a skill or products 
before asking them to use the skill to develop products of their own; 

2. be introduced to the components of a skill as systematically as possible; 
3. be introduced to basic attributes and procedural operations and have them 

demonstrated 
4. frequently discuss operations and be instructed in how to employ them; 
5. be given repeated practice over an extended period of time with specific 

feedback; 
6. broaden skills beyond their original operations; 
7. apply and practice the skills; 
8. have lessons presented in a skill using course content, [p. 145] 

Infusion Versus Add-On as an Instructional Strategy 

There are many add-on thinking skills programs available and, for the most part, 

they are diverse in nature. Add-on programs present skills differently, can be strong in 

one area and weak in another, use different terminology, vary in the amount of training 

required, adapt differently to subject areas, and most do not, according to Brandt, teach 

“of thinking, for thinking, and about thinking” (Sholseth & Watanabe, 1991, pp. 114- 

118). In addition, not all programs have assessment instruments. Some have created their 

own tests, and some use commercial tests. The more popular programs are: 
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Structure of the Intellect (SOI) (Meeker) - used to equip students with skills to 

learn subject matter and critical thinking; 

Instrumental Enrichment - Upper Elementary, Middle and Secondary levels 

(Feuerstein) - used to develop thinking and problem-solving skills in order to become 

autonomous; 

Thinking to Write - ages 9-College (Link) - to provide school-based evaluation 

system that focuses on teaching thinking, writing, and problem-solving; 

Expand Your Thinking - grades 5-7 (Hyerle) - training students to use graphic 

organzers as tools for applying thinking skills to content learning though working and 

cooperative pairs; 

CoRT (Cognitive Research Trust ) - ages 8-22 (de Bono) - to teach thinking skills 

useful in and out of school; 

Impact (Winocur) - to improve students’ performance in content areas by 

facilitating their acquisition of higher-level thinking skills; 

Philosophy for Children (Lipman) - K-12 - improve children’s reasoning abilities 

and judgment by having them think about thinking as they discuss concepts of importance 

to them; 
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Odyssey (Wright) - Upper Elementary - Middle School - to teach a broad range of 

generalizable thinking skills; 

Creative Problem Solving (Pames) - Middle School - to develop abilities and 

attitudes necessary for creative learning, problem sensing, and problem solving; 

Higher Order Thinking Skills (HOTS) Pogrow - Chapter 1 and learning disabled 

students - grades 4-7, gifted and near-gifted students - grade K-l - to develop higher 

order thinking skills to improve basic skill achievement, problem-solving ability, and social 

confidence; 

Tactics for Thinking: A Program of Initiating the Teaching of Thinking (Marzano) 

- K-l2 - to infuse specific learning strategies into content instruction; 

Talents Unlimited (Hobbs & Schlilchter) - K-l2 - to identify and nuture a broad 

range of student talents; 

Intelligence Applied (Sternberg) - Secondary and College - to develop intellectual 

skills. 

In terms of assessment. Philosophy for Children often uses the New Jersey Test of 

Reasoning Skills, Whimbey’s Problem Solving and Comprehension includes both the pre 

and post versions of the Whimbey Analytical Skills Inventory (WASI) and Structure of 

Intellect (SOI) uses an alternate form of the SOI Learning Abilities Test for retesting. 

Instrumental Enrichment has its own. Not all programs are supported by research, some 
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can be used across the curriculum or only within subject areas, some address a certain age 

or grade level, and some provide a written demonstration of the lesson and a written 

script. Therefore, there is no consistency in their presentational format. In addition, the 

fact that different tests are used shows that it is misleading to compare results from one 

program with results from another program. 

Authors such as Edward de Bono and Robert Ennis have discussed the idea of 

whether critical thinking should be taught as a separate subject instead of integrating it 

with other content areas. McPeck believes that it can only be taught as a part of a specific 

subject area and never in isolation (p. 158). Glaser's view is that thinking and reasoning 

ability should be taught by the teaching of specific knowledge and skills, not as 

"subsequent add-ons to what we have learned" (p. 93). Swartz also advocates for infusing 

critical thinking across the curriculum. He feels that critical thinking skills should be 

taught in all subject areas, at all grade levels (p. 43). Educators like Maiorana feel that the 

purpose of critical thinking across the curriculum is to change conventional classroom 

practice so that all teachers will teach critical thinking skills to all students (p. 1). 

[Bjecause there is no universal skill or curriculum subject that is properly called 
critical thinking, it should therefore, be taught as an integral part of other subjects. 
Not to do so is like teaching a person to type on a typewriter with an unknown 
alphabet a language that is foreign to him: love's labour is largely lost. [McPeck, 

p. 18] 

According to Beyer, skills teaching should be direct and integrated. Skills 

instruction should not be isolated from content areas or from other skills. In fact, 

curriculum guides should describe for teachers the components of the thinking skills to be 
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addressed and should give ideas for introducing and reinforcing them. Therefore, a 

district-wide plan should be implemented with a common instructional language (pp. 86- 

87). 

Professor Carl Bereiter stated: 

[S]uccess in teaching thinking skills results when [achievement of] content 
objectives are contingent on activities that also promote thinking and when 
thinking skills permeate the entire curriculum, [p. 89] 

His premise is based upon school experiments on promoting skillful thinking. He claims 

that two approaches do not usually succeed: teaching thinking skills as enrichment or as 

subject matter. He firmly believes that the quality teaching of skillful thinking must 

include making thinking skills activities an integral part of instructional objectives and that 

they must permeate the instructional program so that they cannot be isolated and "reduced 

to verbalized subject matter" (p. 89). 

Paul believes that it is important to infuse critical thinking into all subject areas and 

relate it to ideas students already have. He also proposes that content area instruction 

should be combined with instruction in critical thinking applications for real life (p. 13). 

Pace supports the approach that thinking skills should be taught within the context of 

school subjects and "the student's life works.” 
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Thinking must be thinking about some thing, and so the teaching of thinking 
should be embedded in all subjects. People readily use only what they have 
practiced, and so students need to practice thinking skills in all possible contexts. 
Students are more likely to transfer use of thinking skills if they have used them in 
all subjects. Furthermore, each subject matter is a way of knowing or a way of 
representing and solving problems. As such, each subject has some unique 
thinking skills and forms of representation that can and should be taught. 
[Mulcahy, p. 32] 

Infusion lessons enlist the direct instructional approach to the teaching of thinking 

skills and blend that instruction into the content areas (Swartz & Parks, p. 9). They 

emphasize skillful thinking so that the students can improve the way they think. Time is 

used to address not only the skill being taught but also the content. Infusion lessons are 

characterized by effective instructional methods that include the following: 

• introducing the skill and emphasizing how important it is to do the thinking 
well; 

• guiding the students through the thinking process as they learn the material in 
the content area; 

• asking "reflective" questions; 

• reinforcing the strategies by providing application examples, [p. 10] 

In sum, infusion does what add-ons do and more. Infusion is the more challenging and 

educationally rich approach because it teaches students how to apply their learning in the 

content areas. 
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Development of Prompts and Rubrics for Holistic Scoring 

In principle, education can improve student thinking but we still need to know 

what strategies in the teaching of thinking work best and why (Swartz & Perkins, 1990, p. 

205). In order to make decisions about future programming and to be able to 

communicate them to the public, we must obtain the information (Rankin, 1985, p. 272). 

To say the least, the nature and quality of children's thinking can be observed and 

evaluated in a myriad of ways. First, the paper and pencil test of the past did not 

adequately reflect the thinking process. Costa proposed the need for new measurement 

and research techniques to assess thinking skills (pp. 10-13). 

In Robert Ennis’ (1991) review of standardized critical thinking tests, he states that 

there is no one test nor parts of test that assess the specific critical thinking skills in this 

study. There are commercial tests that assess several aspects of critical thinking and 

aspect-specific critical thinking tests that attempt to assess only one aspect of critical 

thinking. All but one, are multiple-choice tests. The Test of Inference Ability in Reading 

Comprehension (Phillips) comes in a “constructed response” form as well. Examples of 

tests that assess several aspects of critical thinking including deduction and induction are 

the California Critical Thinking Skills Test (Facione)-College Level, Cornell Critical 

Thinking Test (Ennis & Millman) -Levels X - grades 4-14 and Z - advanced or gifted high 

school students. Judgment: Deductive Logic and Assumption Recognition (Shaffer & 

Steiger), New Jersey Test of Reasoning Skills (Shipman) - grade 4-college, Ross Test of 

Higher Cognitive Process (Ross & Ross) - grades 4-College, Test of Enquiry Skills 
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(Fraser), Test of Inference Ability in Reading Comprehension (Phillips & Patterson) - 

grades 6-8, Watson-Glaser Critical Thinking Appraisal (Watson & Glaser) - grades 9- 

Adult. The tests that assess specific skills include the Cornell Class-Reasoning and 

Condition-Reasoning Tests, (Ennis, Gardiner, Morrow, Paulus, & Ringel) Form X - 

grades 4-12 and Logical Reasoning (Hertzka & Guilford) - High School and College, all 

of which test deduction and the Test of Appraising Observations (Norris & King) - grade 

7-14 which tests students’ abilities to make judgments about observation. The one critical 

thinking essay test, the Ennis-Weir Critical Thinking Essay (Weir & Weir) - grades 7- 

College, is the only essay test with critical thinking as its primary focus. However, there 

are published essay tests that have critical thinking as a “significant, though not primary 

focus.” Finally, there are multiple-choice tests that have critical thinking as a “significant 

though not primary focus.” These include the ACT (American College Test), the P-ACT, 

the ITED (Iowa Test of Educational Development), the GRE (Graduate Record 

Examination), the LSAT (Law School Aptitude Test), and the MCAT (Medical College 

Admissions Test) (Costa, 1991). 

While multiple choice tests can give information about critical thinking, open- 

ended assessment provides more in-depth information and can reflect details of the 

metacognitive process. In addition, in terms of multiple choice tests, background beliefs 

different from the test author can result in the test taker’s score being marked wrong 

even though the test taker was thinking critically (Costa, 1991). For all these reasons, it 
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was the researcher’s decision that it would be necessary to create a testing instrument that 

specifically assesses the learning related to decision-making and comparing/contrasting. 

More often than not, standardized tests of the past require students to "recall or 

recognize fragmented and isolated bits of information. They rarely asked students to 

apply that information and they almost never require students to exhibit proficiencies in 

the 'higher forms' of cognition, such as complex reasoning and self-directness" (Marzano 

& Costa, 1988). According to Lauren Resnick, many of the tests used do not evaluate 

what we need to assess in terms of application to real world problems (1987, p. 47). 

Second, current trends in learning theory are more holistic in approach and, 

therefore, assessment should be as well (Marzano, 1993, p. 11). According to the 

National Commission on Testing and Public Policy, assessments should ask students to 

"supply answers, perform observable acts, demonstrate skills, create products, and supply 

portfolios of work" (1991). Since selected-response tests formats including multiple 

choice, true-false, and matching are "narrow" in focus and are controlled by inflexible time 

limits and limited access to resources and the ability to make corrections. A Nation at 

Risk highlighted this issue. It was discovered that students actually ignore those things on 

which testing does not occur (Marzano, 1993, p. 11). 

Third, the need for systems that provide accurate and useful information 

concerning mastery of knowledge and skills is clear. For example, the current use of the 

Carnegie unit is based on clock hours or seat time rather than demonstrated performance 

against established performance standards. Classroom practices bear out this approach as 

49 



well. The practice of averaging' grades to report student progress masks strengths and 

weaknesses (Marzano, 1993, p. 12). 

Performance assessment addresses the issues raised by enabling students to 

demonstrate knowledge and skills acquired through learning. It employs many of the 

characteristics of authentic and alternative assessment which mean "any and all assessment 

that differ from the multiple-choice, timed one-shot approaches that characterize most 

standardized and many classroom assessments" and " assessment that engage students in 

applying knowledge and skills in the same way they are used in the 'real world' outside of 

school, respectively. Marzano's definition of "performance assessment" is the variety of 

tasks and situations in which students are given opportunities to demonstrate their 

understanding and to thoughtfully apply knowledge, skills, and habits of mind in a variety 

of contexts" (Marzano, 1993, p. 13). 

Performance tasks require students to "complete tasks in an extended period of 

time.” Most of today's classroom-based tasks must be completed in a pre-determined 

period of time. In addition, performance tasks must "construct new knowledge," 

according to Marzano (1993, p. 26). 

Specifically, performance tasks are presented to students as a regular part of 

classroom instruction and include important content standards. They do not have one 

correct answer; Rather, there are a variety of ways to respond to the prompt(s). Judgment 

about performance must be done by a number of persons guided by specific criteria. The 

term "rubric" commonly means "an established rule.” A "scoring rubric is defined by a 
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"fixed scale and list of characteristics describing performance for each of the points on the 

scale” These rubrics promote learning because they offer performance "targets" for 

standards they measure (Marzano, 1993, p. 29). 

The evaluation of thinking involves formal or informal collection of information 

about student thinking. The source of the data is not always the object of the evaluation. 

In evaluating a new program, for example, it would be important to gather performance 

data. However, the program not the student is being evaluated in this case (Swartz & 

Perkins, 1990, pp. 208-210). It is possible that standardized tests, criterion-referenced 

tests and even teacher-made tests can include appropriate prompts to elicit student 

thinking (Costa, pp. 286-287). 

In terms of the dimensions of evaluation, the purposes for evaluation, what is begin 

evaluated, and the issue of how close the evaluation is to the instruction must be 

considered. Delayed evaluation and evaluation in other contexts can have specific 

implications. Most importantly, the evaluation of any skill learning must provide for the 

handling of new examples. Rote performance does not measure proper learning (Swartz 

& Perkins, p. 210). 

As Bransford et al. have stated, evaluation of the effectiveness of an particular 

program must go beyond an assessment of the ability to solve specific problems. The 

ability to relate concepts and principles to new areas of knowledge is also important 

(1986, Educational Leadership 44: 68). "Bridging," a term used by Sternberg and Bhana, 

refers to the application of concepts taught through program exercises to other home and 
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school concepts. Without bridging, that is, making a specific connection, Bransford 

believes there is less likelihood of transfer. If a study does not specify the amount of time 

used to bridge it is difficult to evaluate whether the program was implemented properly 

(Bransford, 1985). 

In terms of approaches to evaluation, two kinds are: 

• Formative Evaluation 

• Summative Evaluation 

Each of these approaches has a specific purpose. In Formative evaluation occurs 

to the first trial or two and is an effort to get it to run smoothly. Revision is its principal 

objective. Summative evaluation occurs after a program is running smoothly, requires a 

systematic testing instrument, and assesses whether it provides the desired results and 

whether revision is desirable. In summative evaluation, one needs a control group and a 

pre test post test design (Swartz & Perkins, 1990, pp. 211-212). Nickerson believes that 

the focus should be on summative evaluation since educators need to know whether a 

program is likely to be effective in helping students think (p. 251). 

Baron (1987) discusses the types of evaluations available to the cognitive 

researcher, drawing a distinction between qualitative and quantitative evaluation. 

Specifically, qualitative designs are concerned with capturing the depth and detail of 

experiences of specific individuals in the program. Quantitative methods provide a 

standardized format for numerical rather than descriptive data. In general, there appears 
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to be merit in combining the types of data rather than an either/or approach to the use of 

qualitative and quantitative data. It is important to note what happens to individuals as 

well as groups of participants. Wiersma (1986) makes a similar point in discussing the 

merits of ethnographic research (p. 251). 

Not only the purpose but also the maturity of the person and the experinces of the 

users determines the type of evaluation that will be conducted. Nevertheless, given the 

developing nature of many cognitive instructional programs, it seems reasonable to 

conclude that some type of process-oriented combination involving formative and 

summative evaluation that incorporates both qualitative and quantitative data would 

contribute much to the understanding and refinement of cognitive instructional 

programming (p. 251). 

The review of the literature provided in this chapter establishes what critical 

thinking is and examines the relationship of the concept of metacognition to quality 

instruction across the curriculum and, therefore, lends credence to the importance of 

teaching critical thinking. This chapter also presented the rationale for using performance 

assessment as a means to determining and implementing an efficient system of assessment. 
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CHAPTER IH 
DESIGN 

The purpose of my research was to evaluate the effect of infusing direct instruction 

in critical thinking skills into content instruction. The study 

1. addressed the need for more effective methods of evaluation in the 

development of thinking skills; 

2. explored the impact on teachers and students of the implementation of infusing 

direct instruction of critical thinking skills across the content areas; 

3. determined the degree to which decision-making and comparing and 

contrasting skills are internalized through the infusion strategy. 

Student Achievement and Teacher Perception Components 

This study included both a teacher perception component and a student 

achievement component. 

The teacher perception component consisted of individual interviews with the 

three teachers whose classrooms were involved in the experimental group. A post-study 

survey questionnaire was also administered to those teachers at the end of the research 

project to gather additional feedback concerning the consistency or change of perceptions 

in terms of teaching and student learning. In the student achievement component, two 

school communities in North Carolina were identified as experimental and control groups. 

According to data provided by the district, both were similar in terms of "kind of 
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community," that is, socio-economic level based on per capita income, suburban/rural 

environment, and percentage of minority population. Three classes of fourth graders in 

each school were involved. Two forms of each of the tests, pre and post, were randomly 

administered to the experimental and control groups to reduce the chances that the results 

could be attributed to the content involved. That is, some members of the experimental 

group had Form A on a random basis while others had Form B, and similarly some 

members of the control group had Form A on a random basis while others had Form B. In 

the experimental group, direct instruction using the infusion strategy was provided 

between pre and post testing. Two or more transfer lessons were presented to the 

experimental group between the pre and post test administration. 

The Teacher Perception Component 

In order to gain knowledge and insight into the perceptions and practices of staff 

members regarding their roles in the infusion process, an interview guide was developed. 

The following are the specific objectives of the interviews: 

1. to increase the investigator's familiarity with the perceptions of teachers who 

implemented an infusion approach, and 

2. to identify and clarify issues that are most important in terms of learning about 

the process of infusion. 
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The interviews focused on the experiences, opinions, and feelings of the 

respondents concerning the impact of infusion on: 

• changes in the way students think, 

• enhancement of student learning in the content areas, and 

• the way the respondents approach objectives and goals, curriculum, 

instruction, and assessment. 

The guide that I developed (Appendix A) served as a basic checklist during the 

interview to make sure that all relevant topics were covered (Patton, 1980). However, the 

interview process remained flexible in case interviewees raise important issues not 

contained in the guide or provided relevant information out of sequence. 

The interviews, approximately one hour in length, were prefaced by a brief 

statement of research purpose as follows: 

What I would like to do is to spend about an hour to an hour and one half today 
talking with you about your role as a fourth grade teacher utilizing the infusion 
process for critical thinking skill development in your classroom. I have a set of 
questions I will be asking you. Everyone who is interviewed will be asked 
basically the same questions. 

If, during the interview, you have a comment, question, or choose not to answer a 
question of mine, please feel free to let me know. During the interview, I would 
like you to be as open and frank as you can. The contents of this interview are 
strictly confidential. No one except you and I will ever know specifically what was 
said here. I will be, of course, using the information you give me as a part of 
research data, but all the information will be summarized and no sources will be 
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given. No person's individual comments will be seen and no information will be 
presented in a way which might allow someone to figure out who said it. 

I would appreciate if it I could have your permission to tape record the interview 
do that I can review your thoughts later to gather data for the study. Is that 
acceptable to you? I will also be taking brief notes on key ideas if you don't mind. 

Before we start, do you have any questions? 

In addition, each interview began with an assurance of protection of interviewees' identity 

and by an outline of how the interview was expected to proceed (Lofland, 1971). I also 

provided cues or explanations for shifts in focus and topic so that the interviewees could 

adapt their thinking to the new course. Sequences began with descriptive questions and 

built to more complex issues of emotion, belief, and explanation (Patton, 1981). 

The following kinds of questions probed the teachers' reactions to the 

programming: 

1. How has the implementation of the infusion process affected your role as 

teacher? 

2. To what extent has the infusion process changed the way students think? 

3. To what extent is learning in the content areas enhanced by the infusion of 

critical thinking skills? 

4. To what extent has the infusion process changed the way that you think about 

teaching and learning as a result of implementing the infusion strategy? 
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5. To what extent will infusion continue to be an instructional strategy of choice 

in your classroom? 

More specific probes were presented to follow-up on a question or delve more deeply into 

an idea. Examples of those kinds of probes include: 

• What factor(s) has/have impacted your ability to follow through on the 

implementation process? 

• Do you feel you have had to develop additional skills? expand your skills? in 

what way(s)? 

• To what extent has the process affected your attitude towards work? 

students? colleagues? administrators? school board? 

• Have you seen a change in "thoughtfulness"? What has been the impact of the 

process on the students' learning experience? self esteem? 

• What evidence so you see that student performance has been affected by the 

infusion approach? How has the process affected programming? the meeting 

of students' needs? groupings? schedule? 

• What evidence do you see that your performance has been affected by the 

infusion approach? To what extent has there been an impact on the way that 

you think about curriculum and instruction? 
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• What are the strengths of the infusion process? weaknesses? About what 

features of the process are you most satisfied? dissatisfied? To what extent 

will infusion continue to be an instructional strategy of choice in your 

classroom? What suggestions do you have for improving the process? 

All interviews were, with respondents' approval, tape recorded. After each 

interview, the tapes were listened to several times, notes were taken and all interviews 

were transcribed by a secretary/clerk. The data were analyzed relative to the topics in the 

interview guide and a composite summary was written for each interview. The Content 

Summary Form (Appendix B) was utilized as well to record pertinent information, 

participant's name and the main issues. Themes and recurring patterns were identified as 

well as points of similarity or differences of opinions or perspective among the 

interviewees. 

A data reduction procedure was enlisted by coding and transposing each interview 

question into a series of data matrices (Appendix H). The data were "processed" in order 

to make it workable in terms of analysis. The interviews were typed and transcribed by 

the secretary/clerk into a document that I reviewed (Miles & Huberman, 1984). 

As the study proceeded, data reduction occurred by writing summaries, etc. This 

data reduction was not separate from the analysis but rather part of it and enabled me to 

sort and organize the data in order to draw conclusions that could be verified (Miles & 

Huberman, 1984). 
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The second form of data analysis activity in the study is "data display.” This 

"display" of data is defined as an "organized assembly of information" (Miles & 

Huberman, 1984) and often takes the form of the narrative text, in this case resulting from 

the wealth of information received through the interview process. The difficulty with 

analyzing data in this form is that it is cumbersome. Therefore, two matrices were 

developed to aid in the data analysis, both of which are found in Appendices I, J. The 

intention was to organize the data in a way that would allow for access in an efficient 

display. 

"Conclusion drawing and verification" is the third analysis activity. From the 

beginning of the interview process, the researcher began to decide what patterns were 

presenting themselves, but it was not until the final collection of data is analyzed that the 

researcher drew and verified conclusions (Miles & Huberman, 1984). 

The data revealed through the individual interviews provided an understanding of 

the impact of the infusion method of critical thinking skill development on teachers and 

students. It was felt that an open form questionnaire at the end of the study would 

provide further data concerning the perceptions of the teachers in the project. This 

questionnaire was constructed with five prompts and a section for comments (Appendix 

C). The intention of this questionnaire was to have teachers reflect upon the predictions 

they made during the interview at the beginning of the study. 



The Student Achievement Component 

In order to address the questions raised in this study, I assessed whether students 

improved their skills. All students in the study were administered pre and post tests. 

A thorough review of the social studies curriculum in the county in North Carolina 

took place. Staff were enlisted to aid in this facet of the research. The nature of the 

infusion strategy necessitated identifying a curricular area for the purpose of direct 

instruction in content. It was of paramount importance to control for content 

contamination. Since the pre-tests were to be administered in the fall of the fourth grade, 

grade three social studies material was used (Community Life) throughout the study. 

Writing prompts were reflective of material previously completed as applied to real life 

experiences so that content learning could be separated from critical skill development 

(Herman, Aschbacher, & Winters, 1992). 

The following constitute prompts for decision-making: 

1. How would you go about deciding what to put on the list of items you would 

want for your birthday? What things would you take into account? How 

would you decide which are more or less important factors than others? 

2. Identify a problem important to you or your class. What alternatives would 

you consider when working out the problem? How would you decide which 

are more or less important factors than others? 
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3. How does a family decide where to take a vacation? What things would the 

family consider? How would they decide which are more or less important 

factors than others? 

Comparing and contrasting prompts included 

1. Compare and contrast various national holidays celebrated in our country. 

2. Compare and contrast the ways people communicated with each other in the 

early days of our country with the ways they communicate today. 

3. Compare and contrast living in a big city with living in a small town. 

The pre-test-post-test control-group design was employed for this research. 

According to Borg and Gall (1983), a control group design of this nature ideally contains 

random assignment and, therefore, controls for internal validity -history, maturation, 

interaction of selection, mortality, instrumentation and other factors (p. 650). Differences 

between the groups on the post test can be attributed to the treatment as opposed to 

extraneous factors (p. 652). Although random assignment was not possible in this study, 

two comparable schools in the experiment were chosen and the choice as to which would 

be the experimental was random. 

Pre and post tests were constructed by the researcher in two forms (Appendices D, 

E, F, G). For post testing, Pre Test Form A became Post Test Form B and Pre Test Form 

B became Post Test Form A. 
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The study described in this proposal is a form of performance assessment which 

refers to, according to Marzano, Pickering, & McTighe, 

[a] variety of tasks and situations in which students are given opportunities to 
demonstrate their understanding and to thoughtfully apply knowledge, skills, and 
habits of mind in a variety of contexts ... They encourage self-evaluation and 
revision, require judgment to score, reveal degrees of proficiency, based on 
established criteria, and make public the scoring criteria. [1993, p. 30] 

They also said that performance tasks are the "backbone of a performance 

assessment system" (p. 30). The prompts used in this study provided an opportunity for 

the students to describe, in writing, the process they used to address the issue raised. 

Open-ended questions were constructed for all forms, each test presenting four 

prompts to which each student responded in writing. Each prompt was presented on a 

separate page of the test form, with multiple lines provided for each response. 

All tests were scored holistically. Rubrics were designed to rate student responses 

on a scale of 0-4. One skill was rated with each rubric. I first developed the general 

calibrations listed below: 

0 Task not attempted 

1 Demonstrates incorrect understanding of the thinking task and the process to 
be utilized. 

2 Demonstrates minimal understanding of the thinking task posed but does not 
provide evidence of the process utilized to complete the response. 

3 Demonstrates evidence of a conceptual understanding of the thinking task in 
that adequate evidence of the process utilized to complete the response is 
indicated. However, on the whole the response is not well developed, and 
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lacks elaboration and examples that enrich the response and demonstrate the 
development of strong thinking skills. 

4 Demonstrates a clear understanding of the thinking task and provides sufficient 

evidence of the process utilized to complete the response. The response is well 

developed, displays depth of thought, and is well supported with appropriate 
examples. 

Specific sub-categories were developed based on the individual skill levels attained 

(Figures 1, 2). Each test, pre and post, received four scores, one for each prompt. For 

decision-making, skillful deliberation focused on options, consequences, and final decision; 

for comparing and contrasting, it focused on similarities, differences, and conclusions. 

0 Task not attempted or off task 

1 Demonstrates incorrect or irrelevant understanding of the thinking task and the 

decision-making process to be utilized. 

2 Demonstrates minimal understanding of the thinking task posed but does not 
provide adequate evidence that a skillful decision-making process is utilized to 
complete the response. The response does not reflect the details of the process 

or show evidence that the thinking is effective. 

3 Demonstrates evidence of a conceptual understanding of the thinking task in 

that evidence of the decision-making process utilized to complete the response 

is indicated. However, a sufficient range of options and consequences is not 
considered and the decision is hasty, narrow, sprawling, fuzzy, or absent. On 

the whole, the response is not well-developed. 

4 Demonstrates a clear understanding of the thinking task and provides sufficient 

evidence of the skillful decision-making process utilized to complete the 
response. A sufficient range of options and consequences is considered and 

the decision is skillfully made. Therefore, the response is well-developed. 

Figure 1. Holistic Scoring Rubric - Decision-Making 
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0 Task not attempted or off task 

1 Demonstrates incorrect or irrelevant understanding of the thinking task and the 
comparing and contrasting process to be utilized. 

2 Demonstrates minimal understanding of the thinking task posed but does not 
provide adequate evidence that a skillful comparing and contrasting process is 

utilized to complete the response. The response does not reflect the details of 
the process or show evidence that the thinking is effective. 

3 Demonstrates evidence of a conceptual understanding of the thinking task in 

that evidence of a skillful comparing and contrasting process utilized to 
complete the response is indicated. However, a sufficient range of similarities 
and differences is not considered, the process is not thorough and precise and 

the interpretations and conclusions do not reflect patterns of significance or are 

absent. On the whole, the response is not well-developed. 

4 Demonstrates a clear understanding of the thinking task and provides sufficient 

evidence of a skillful comparing and contrasting process utilized to complete 

the response. A sufficient range of similarities and differences is considered, 

the process is thorough and precise, and the interpretations and conclusions do 

reflect patterns of significance. Therefore, the response is well-developed. 

Figure 2. Holistic Scoring Rubric - Compare-Contrast 

In order to control for interrater reliability, two readers were enlisted to score each 

test. Paradigm samples were developed to assist raters in the scoring phase. In response 

to the prompt: 

How would you go about deciding how to spend your allowance? What things 
would you take into consideration? How would you decide which are more or less 

important factors than others? 

An example of the kind of sample developed to be used in terms of decision-making is 
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Task not attempted 

Incorrect understanding 

Minimal understanding 

0 "I like the summer time.” No response 

1 "Going to the candy store is fun. I spend 
about 23 cents each time." 

2 "When I get some money, I like to go to the 
movies. Sometimes I choose an action film 
and sometimes I choose science fiction 
movie." 

Conceptual but undeveloped 3 “I spend my money on toys, presents, and 
understanding clothes. Sometimes I buy for myself, 

sometimes for my friends. It depends on 
how much money I have and if it’s a birthday 
or something. I usually spend more money 
on me than on my sister because she never 
buys me anything, even if it’s my birthday.” 

Clear elaborated understanding 4 "I like to go to the mall when I have some 
money. I decide if want to buy things for me 
or for someone else and I make a list of the 
things I want to buy and I plan which stores 
to go to so I can spend the money I have 
without going over and be done by the time 
my mom picks me up. If I buy everything 
for me then I won't be able to give my 
brother his Christmas present. If I spend all 
my money I won't have any to put into my 
piggy bank or save for another time." 

The resulting data were analyzed on the basis of both readers' scores. Each reader's scores 

were added together and a mean score was formulated. The two means were added 

together to yield a composite mean for each test. 

Four mean scores were generated, two pre-test means and two post-test means. 

The standard deviation for each score distribution was also calculated. The difference 

scores of the experimental and control groups scores were analyzed with a t test (1967). 
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Further data analysis involved a comparison of the individual class samples, pre and post 

testing, for the experimental and control groups. 

67 



CHAPTER IV 

DATA ANALYSIS 

This study took place over the period of time October, 1993-June, 1994. The 

study consisted of three interviews, pre and post tests for experimental and control 

groups, and questionnaires for the interviewees. This chapter will be divided into three 

sections to present the results. 

1. The Interviews 

The three interviewees were the teachers of the three experimental groups. They 

had made a commitment to the in-service learning process, were trained the previous year 

in the strategy, and were willing to be part of the study. In addition, their students 

received the infused direct instruction treatment. These teachers, therefore, had a vested 

interest in the results. 

Each teacher participated in a one hour interview to discover her thoughts on the 

issues related to the infused direct instruction strategy for the teaching of critical thinking 

skills. Each interview was recorded, transcribed, and analyzed. For the data display 

segment, each question was used as a means of comparison among interviewees' 

responses. For example, after the first question was reviewed concerning teacher 

perceptions and attitudinal changes, it was then transferred to the data matrix. For each 

subsequent question asked, the same process occurred. What resulted was an elaborate 

matrix displaying all responses in an organized manner. (Appendices H-J) 
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Question 1: The Teacher and Her Role 

All three teachers felt that the implementation of the infused direct instruction 

process had affected their role. As one teacher stated, "I have used some of the thinking 

skills in most every subject, especially in social studies." 

The most important issue is that of questioning and how instructional strategies 

change when implementing infused direct instruction. Two teachers shared their feelings 

in this manner: 

My teaching style has changed. It is totally different. I have to be more like a 
coach or facilitator ... My role as a teacher is different... You still have to think 
of a way to reach them. 

As far as my role, I think I have had to be a role model and have had to introduce 
it to them on an ongoing basis, not just here and there. 

Another teacher explained her difference in approach by giving an example of how 

cooperative learning as an instructional strategy can be effectively utilized with infused 

direct instruction. She said that when they read a story, the children get a list of questions, 

then she probes by asking "What do you think about...?” and they talk about it. Then 

they work in their groups to see if their predictions about decisions are correct. The 

process is more effectively implemented this year because children are heterogeneously 

grouped in reading. As one teacher stated, "Last year we grouped them in levels. This 

year we have them all on the same level.” Each small cooperative learning group formed 

is heterogeneous as well. 
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The following statement expresses the importance of changing the way teachers 

question: 

I have had to make a real effort not to just ask a fact question. I have had to make 
a real effort to ask a question that there might be more than one answer to. That's 
all new for us. I have had to acknowledge that not all think alike, and that they 
might come up with different answers, and that's okay. So this is a change for me. 

Even though the children are "barely" familiar with the use of graphic organizers, 
they are very helpful. 

I think that anything that will help them organize their thinking will help. Lots of 
times this is where they have their problems. They have the information that is 
kind of jumbled up in their minds and they do not know how to organize it in a 
manner that will give them the results that they want. 

Question 2: StudentsVTeachers’ Thinking/Learning. 

The process really seems to change the way children think. One teacher put it well 

when she said, 

[Wjhere a kid used to say "yes" to a question, they don't use just one word. Now 
with thinking skills, they have to go beyond and kind of elaborate. I always say, 
'Give reasons why, don't just tell me ... explain the answer. Give me your feelings 
about it... so critical thinking skills work. 

Students' attitudes toward school is an issue that was addressed during the 

interviews. Changes in attitude were evidenced through parent reporting during 

conferences as well as in the classroom: 

When I had conferences this year, parents mentioned that their children seem to be 
happier; and I guess, this is a direct reflection of what we are doing, because we 
are doing a lot of critical thinking-type activities that call for interaction between 
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the children. They are not just pushing paper all day long. They are getting 
involved with what is going on and being able to apply what they have learned. 

It was evident that expectations were higher than ever for improved performance 

with measurable gains. 

Of course we are working toward improving test scores and those types of 
questions are going to appear on the test. And at the same time, we are teaching 
them to be better thinkers. We are not just asking the type questions, but we are 
asking them to analyze, and to compare, and to evaluate. 

The teachers' objectives seem to include the application of learning to a greater 

extent than ever before: 

[W]e want our children not just to become consumers of information but 
producers of knowledge by learning critical thinking skills ... They should not be 
able just to repeat to me what I have said to them-which is good. I want them to 
do that, but I also want them to be able to apply what I have said, and that is the 
test of learning - if they can apply. 

Although it seemed that reading and social studies were two areas in which the 

teachers felt comfortable implementing the skills, it was clear that there is nothing 

preventing the teachers from making the transition to all content areas. It was obvious, 

however, that a need exists for time for teachers to share experiences with the strategy or 

discuss ideas. As with any new concept, this suggestion is critical to the success rate: 

We used to get together to discuss ideas or try this strategy, but this did not pan 
out... We can't seem to accomplish a little more concentrated time ... used to 
work as a team ... We had our lunch together ... but either she has something else 
planned with a parent, and we have different kids...Where we used to have the 
same kids, we all used to end up going to the same conference. It is just totally 

different now. 
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In addition, teachers need the opportunity to talk with each other about the kinds 

of skills students have developed at each grade level. This process would enable teachers 

to more effectively plan for their incoming students and ensure continuity between 

successive grades. 

At the time of the interview, two teachers feel that they had been able to develop 

sufficient skills themselves and were prepared to begin. One teacher felt that she needed 

more skill development and, fortunately, the plan was to have an additional full day in- 

service before implementation. 

A need for change in parental support came through loud and clear as an issue as 

well. As one teacher mentioned. 

You can't get a parent conference ... working, but they also make excuses. You 
set up a conference and they don't show. You feel like you're not getting 
anywhere with them ... I had one parent tell me that the reason I don't help is 
because I don't have much education ... I bet I talked to about six parents on the 
phone: 'Well, I can't come in but I will have a conference with you on the phone. 
You tell me what you want me to do because I don't know what to do with my son 
or my daughter. 

'Programs for parenting skills seemed to be few. Specific programs concerning 

parental follow-up to in-class learning in terms of critical thinking skills would be helpful 

According to one teacher, "They do have the parent night and they are going to try and 

get some parents to come in ... they really need parenting.” It impressed the researcher 

that the use of "they" as opposed to "we" really implied that ownership should be on the 

teachers to make a difference. Empowering them to take action should be the goal. 
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Two of the teachers expressed their increased stress level this year by stating, 

Right now I feel so stressed out trying to always test... These kids are so behind, 
and you have to get it done ... We share some feelings and sometimes we don't. 
We say - well should I share it? I have to great colleagues; they are great to work 
with, and we get along just fine. I told them I wish that all the grades were in the 
same classroom. When to do this? and when to do that. The way it is now, one 
teacher is trying to do everything. It seems that we are at a point of frustration 
and burnt out. 

Well, to be honest with you, when I first went into this infusion strategy, I was 
afraid of it. I think very much like children, I was afraid of it. But now that I am 
into it, I am all for it. I think that this is the way all teachers should go. 

Question 3: Infusion: The Future 

In North Carolina, the new state-wide assessment testing program began last year 

with open-ended questioning as an important component. When questioned about 

observable differences in the way children react to lessons that are taught through the 

questioning techniques in the infused direct instruction strategy, one teacher mentioned 

that although it is still early in the process, this approach shows great potential: 

There is some evidence of improvement as we go along but not to the point they 
are where I want them to be. We still have a lot of work along these areas. I 
know that this is something we can do. 

Infused direct instruction rather than add-on programming was the approach of 

choice: 

I think it should be within the curriculum. I don't think it should be an add-on at 

all. 
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Student performance has been affected by the integration of critical thinking skills. 

The interviews supported the idea that evidence is clear in the "kids' success.” A poignant 

summary statement expressed the impact of the programming: 

[Bjecause once you get kids to thinking, they will always want to be taught that 

way. It is going to be a continuous process. It is going to be an ongoing thing. 

2. Student Achievement 

Five raters were chosen, all of whom are educators and were familiar with holistic 

scoring. A consistent orientation process took place. Details of the holistic rubrics 

developed by the researcher were explained. 

Each of the raters read and holistically scored each of four written responses on 

pre and post test assessments in decision-making and comparing and contrasting. The 

individual student scores were recorded on scoring sheets. Each student's responses were 

read by two raters. 

To illustrate, the following student responses, in their original form without 

correction, are offered with a sample score explained: 

• Response to decision-making prompt - How would you go about deciding how to 

spend your allowance? What things would you take into account? How would you 

decide which are more or less important factors than others? 

I would see how much money I had in the bank. I would see what stores had the 

lowest prices, but I would buy a four wheeler. If I have enough money I would 
buy lots of toys. But before I bought these things I would ask if it would be 
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appropriate to buy them. I will buy them and try to make them last. And that is 
what I would do. 

This response received a "3" score because although it did present the process, it did not 

reflect a sufficient number of options and consequences, and the conclusion did not seem 

to clearly follow the process of weighing options and consequences. 

• Decision-making prompt - Identify a problem important to you or your class. What 

alternatives would you consider when working out the problem? How would you 

decide which are more or less important factors than others? 

Our class's biggest problem is talking. What we could do is try to be quiet when 

Mrs....is talking. 

This response received a " 1" score because it demonstrates that the student had little 

understanding of the decision-making process. 

• Compare and contrast prompt - Compare and contrast maps and globes. Describe 

how you would use each. 

Maps and globs are the same and differant. Maps and globs are the same because 

they both show where places are. For instance, a glob show where the 7 

continents are and where the large cities and countries are, and a map could be a 

continent map or a U.S.A. map. Globs show the same thing all the time, any glob 

you look at are the same, but Maps can be state maps, continent maps, or country 

maps. Globs are use to find where countries or continents or cities are. Maps use 

for lot of things. Different kinds of maps show different kinds of things. S road 
map is used to find where roads are. A U.S.A. map shows where states, cities 

are. A continent map shops where continents, cities, and countries are. 
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This response received an "4" score. The process used was clear and the range of 

similarities and differences was varied. 

The score sheets were tabulated and analyzed. During the first round of data 

analysis, the four individual scores of the students were compiled by skill and a mean score 

was determined. Specifically, each pre and post test was presented as four prompts, each 

prompt generating a score. The mean score of those unique scores was tabulated. 

An aggregate mean of the means for the experimental sample and the control 

sample was then determined. You will note that the number of cases reported reflects 

only those scores that were provided for tabulation at the time of scoring each set of pre 

or post tests. The results of those tabulations are represented in Figures 3, 4, 5, and 6. 

Control 

Experimental 

Number of 

Cases 
68 
85 

2.0882 
2.0058 

Mean Standard 
Deviation 

.695 

.821 

Standard Error 

.084 

.102 

Pooled Variance Estimate 
2 Tail Probability 

.532 

Separate Variance Estimate 
2 Tail Probability 

.534 

Figure 3. Pre-Test Decision-Making 

t Test: Experimental and Control Groups 



Error 

Number of 
Cases 

Mean Standard 
Deviation 

Standard 

Control 71 1.6743 .718 .085 
Experimental 64 2.1973 .537 .067 

Pooled Variance Estimate 
2 Tail Probability 

.000 

Separate Variance Estimate 
2 Tail Probability 

.000 

Figure 4. Pre-Test Compare-Contrast 
t Test: Experimental and Control Groups 

Number of Mean Standard Standard 
Cases Deviation 

Error 
Control 67 2.1157 .886 .108 

Experimental 59 2.6165 .728 .095 

Pooled Variance Estimate Separate Variance Estimate 
2 Tail Probability 2 Tail Probability 

.001 .001 

Figure 5. Post-Test Decision-Making 

t Test: Experimental and Control Groups 

Number of Mean Standard Standard 
Cases Deviation Error 

Control 69 1.5562 .623 .075 

Experimental 63 2.0734 .598 .075 

Pooled Variance Estimate Separate Variance Estimate 
2 Tail Probability 2 Tail Probability 

.000 .000 

Figure 6. Post-Test Compare-Contrast 

t Test: Experimental and Control Groups 
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The data analysis supports the following findings: 

1. There is a statistically significant, at approximately the .001 level, increase in 

critical thinking skill development as it relates to pre and post test findings in 

decision-making. 

2. There is not a statistically significant increase in critical thinking skill 

development as it relates to pre and post test findings in comparing and 

contrasting. In fact, there is no statistical evidence, given the data analysis 

performed, that an increase exists. 

In order to further analyze the data, a detailed analysis comparing the individual 

class samples, pre and post testing, experimental and control groups, was performed. This 

testing enabled us to analyze the variables involved in the process so that more specific 

conclusions can be reached, especially in relation to comparing and contrasting. The 

results are presented in Figures 7-18. 



Class Level Analysis Decision-Making and Compare-Contrast t Test: Paired 
Samples - Experimental and Control Groups 

Variable Number of Mean Standard Standard Error 
Cases Deviation 

Pre 20 2.3438 .732 .164 
Post 20 2.6313 .628 .140 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
-.2875 .325 .073 .897 .000 

t Value Degrees of Freedom 2 Tail Prob. 
-.3.96 19 .001 

Figure 7. Decision-Making Experimental Group - Class 1 

Variable Number of Mean Standard Standard Error 
Cases Deviation 

Pre 20 2.0563 .744 .166 

Post 20 2.7313 .659 .147 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
-.6750 .620 .139 .616 .004 

t Value Degrees of Freedom 2 Tail Prob. 

-4.87 19 .000 

Figure 8. Decision-Making Experimental Group - Class 2 
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Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 19 1.6711 .680 .156 
Post 19 2.4803 .895 .205 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
-.8092 .632 .145 .709 .001 

t Value Degrees of Freedom 2 Tail Prob. 
-5.58 18 .000 

Figure 9. Decision-Making Experimental Group - Class 3 

Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 20 2.4125 .441 .099 
Post 20 2.3688 .577 .129 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
.0438 .482 .108 .580 .007 

t Value Degrees of Freedom 2 Tail Prob 
.41 19 .689 

Figure 10. Compare-Contrast Experimental Group - Class 1 



Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 19 2.3092 .444 .102 
Post 19 2.1974 .567 .130 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
.1118 .480 .110 .572 .011 

t Value 
1.01 

Degrees of Freedom 
18 

2 Tail Prob. 
.324 

Figure 11. Compare-Contrast Experimental Group - Class 2 

Variable Number of Mean Standard Standard Error 
Cases Deviation 

Pre 18 1.8681 .510 .120 
Post 18 1.7361 .481 .113 

(Difference) Standard Standard Error 2 Tail. 
Mean Deviation Corr. Prob. 
.1319 .425 .100 .633 .005 

t Value Degrees of Freedom 2 Tail Prob. 

1.32 17 .206 

Figure 12. Compare-Contrast Experimental Group - Class 3 
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Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 24 2.2448 .468 .096 
Post 24 2.3594 .858 .175 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
-.1146 1.001 .204 -.058 .789 

t Value Degrees of Freedom 2 Tail Prob. 
"•56 23 .580 

Figure 13. Decision-Making Control Group - Class 1 

Variable Number of Mean Standard Standard Error 
Cases Deviation 

Pre 23 1.8859 .848 .177 
Post 23 1.4620 .851 .177 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
.4239 .545 .114 .794 .000 

t Value Degrees of Freedom 2 Tail Prob. 
3.73 22 .001 

Figure 14. Decision-Making Control Group - Class 2 



Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 19 2.1711 .731 .168 
Post 19 2.5592 .438 .100 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
-.3882 .546 .125 .669 .002 

t Value 
-3.10 

Degrees of Freedom 
18 

2 Tail Prob. 
.006 

Figure 15. Decision-Making Control Group - Class 3 

Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 21 2.1964 .404 .088 
Post 21 1.9464 .534 .117 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
.2500 .489 .107 .485 .026 

t Value Degrees of Freedom 2 Tail Prob. 
2.34 20 .030 

Figure 16. Compare-Contrast Control Group - Class 1 
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Variable 

Pre 
Post 

Number of 
Cases 

23 
23 

Mean Standard 
Deviation 

Standard Error 

1.0761 .729 .152 
1.1848 .636 .133 

(Difference) 
Mean 

Standard 
Deviation 

Standard Error 

-.1087 .493 .103 

2 Tail 
Corr. Prob. 
.747 .000 

t Value 
-1.06 

Degrees of Freedom 
22 

2 Tail Prob. 
.302 

Figure 17. Compare-Contrast Control Group - Class 2 

Variable Number of 
Cases 

Mean Standard 
Deviation 

Standard Error 

Pre 21 1.7976 .402 .088 
Post 21 1.6012 .419 .092 

(Difference) Standard Standard Error 2 Tail 
Mean Deviation Corr. Prob. 
.1964 .536 .117 .151 .515 

t Value 
1.68 

Degrees of Freedom 
20 

2 Tail Prob. 
.108 

Figure 18. Compare-Contrast Control Group - Class 3 
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The data results displayed in Figures 7-18 support the results provided by the earlier data 

analysis in Figures 1-6. No new statistically significant information was gained by the 

detailed analysis of responses comparing pre and post test data for decision-making and 

comparing/contrasting by class samples. In terms of why the discrepancy exists between 

the student achievement displayed in decision-making versus comparing/contrasting, the 

following issues may be related: 

1. Student internalization of the learning related to comparing and contrasting 

may have occurred prior to the testing. 

2. Learning in the area of decision-making may be more easily demonstrated. 

3. Decision-making does not involve inference in the same manner as 

comparing/contrasting, even though it is a more complex skill. 

3. Survey Questionnaire Results: Additional Qualitative Data Results 

The data collected from the follow-up questionnaires was helpful in terms of 

gathering information after the project concerning the impact of the infused direct 

instruction process. The questions were designed to parallel those asked during the 

interview process and to gather additional relevant data after the study specifically 

targeting perceptions and attitudes and whether they had changed as a result of the infused 

direct instruction strategy. Each of the three teachers involved in the experimental groups 

was given a form with five open-ended questions and a comment section. Names were 

not attached to the questionnaires and, therefore, the teachers could feel free to respond 
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anonymously. Keeping the questionnaire to a workable length was an important 

consideration in the design. No more than a one page form was considered for this 

purpose. The questionnaire concluded with a thank you for cooperation in the project. 

1 How has the implementation of the infusion process affected vour role as a teacher? 

All three teachers responded to this question by acknowledging that infused direct 

instruction has increased their awareness of students' thinking process. Becoming more of 

a facilitator with students actively engaged in their own decision-making was mentioned as 

an important issue. 

2- To what extent has the infusion process changed the way students think? 

One teacher felt that infused direct instruction enabled the students to "think about 

things more clearly ... to decide on the best possible solutions ... to think critically.” 

Another talked about how students were able to weigh advantages and disadvantages, set 

goals and decide on the best means to meet that goal. Perhaps most powerful was one 

response that"... They begin to questions things and not always take things at face 

value." 

3. To what extent is learning in the content areas enhanced by the infusion of critical 

thinking skills? 



The general feeling was that graphic organizers provide a quality vehicle for 

students to visualize their thinking and provide a "map" for analysis, leading to better 

understanding and retention. 

4. To what extent has the infusion process changed the wav vou think about teaching and 

learning as a result of implementing the infusion strategy? 

Teaching has been easier because students take a more active role in their own 

learning. Students feel successful and understand that there may be more than one way to 

solve a problem. According to one teacher, "The slower ones seems to understand and 

remember better." 

5. To what extent will infusion continue to be an instructional strategy of choice in your 

classroom? 

The response to this question was the most crucial in terms of the impact of the 

infused direct instruction process. All three teachers felt strongly that infused direct 

instruction will continue to be an instructional strategy of choice in the classroom. The 

following quotes represent the extent of support of infused direct instruction: 

Infusion will be a very vital part of my instructional strategy because it has been 
proven to enhance the teaching and learning process in my classroom. 

It will always be an instructional strategy of choice in my classroom because my 
students test scores came up by using the infusion of thinking skills. 
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A great extent - I plan to continue to use graphic organizers and to continue to ask 
students how they thought about getting an answer 

Perhaps most important is the fact that the tabulation of quantitative data 

supported the qualitative results aforementioned. Verification now exists about teachers' 

perceptions concerning the learning that took place. This is a major step forward in 

assessing the effectiveness of infused direct instruction as an instructional strategy. 



CHAPTER V 
SUMMARY, RESULTS, AND RECOMMENDATIONS FOR 

FURTHER STUDY 

This chapter will summarize the findings and draw conclusions from the study 

described in this dissertation. In addition, recommendations and implications for further 

research will be presented. 

Summary 

This project was initiated because noted educators as well as the business 

community have asserted that students need to develop critical thinking to fulfill their 

future responsibilities as citizens and employees. Past studies assessing critical thinking 

programs in our schools addressed programs for teaching thinking that were separate from 

established curricula. Critical thinking programming that is directly infused into the 

curriculum across content areas needs to be assessed to test the hypothesis that is a viable 

approach. 

A review of the literature discussed the definition of critical thinking as skillful 

thinking involving the use of basic thinking processes to assess the reasonableness of ideas 

to support judgments, and the importance of teaching critical thinking, especially as it 

relates to metacognition. The key concepts concerning critical thinking as a complex skill 

or collection of skills, thinking about something, as a method for helping us to make 

decisions, and as a skill improved by training were synthesized and charted by author. The 

strategy of infused direct instruction was presented. 
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Notable educators have argued that new methods of measuring learning in the area 

of critical thinking were needed. Such measures included alternative, authentic and 

performance assessment, the development of rubrics, prompts, and holistic scoring. The 

study design included collecting both qualitative and quantitative data. 

This study involved two main goals: assessing a particular approach to teaching 

critical thinking and constructing a new way to evaluate thinking skills programs. This 

study selected two key critical thinking skills - decision-making and comparing and 

contrasting - and assessed instruction in these skills in a context in which direct instruction 

in these skills was infused into content area instruction. An alternative form pre and post 

test design was implemented. Since random assignment could not be used, two 

comparable schools in the same school district were chosen and the choice as to which 

was experimental was random. Although the pre tests were administered in the Fall of the 

fourth grade, third grade social studies material was used in order to control for content 

contamination. The writing prompts reflected curricular content learned and applied to 

experiences from real life. These prompts were performance-based and open-ended. 

Holistic scoring was used and rubrics were created. Two readers scored each test. 

Prototype examples were created to train the raters. 

For each test sample, a mean score was formulated by adding the two readers' 

scores together and dividing by two. A composite mean was generated by adding the 

means of the alternate forms together and dividing by two. Two pre test and two post test 

composite means were determined. The standard deviations were calculated and the score 
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differences between the experimental and control groups were compared with a t test. 

Further analysis involved comparing individual pre and post test samples. 

Through interviews before and questionnaires after implementation, efforts were 

made to understand the teachers’ perceptions of their role as teacher, the extent to which 

the process changed the way students think, the extent to which learning in the content 

areas was enhanced, the extent to which the infusion process changed the way the teachers 

think about teaching and learning, and the extent to which infusion will continue to be an 

instructional strategy of choice. 

Results 

Teacher Perceptions 

Prior to pre-testing, each of the three teachers of the experimental groups was 

interviewed for one hour. The teachers felt that implementation of the strategy of infused 

direct instruction in their content teaching had positively influenced their role as teacher. 

They affirmed that questioning techniques and instructional strategies were affected. 

Infusing direct instruction in the skills changed the way their students thought. 

Students provided more feedback and elaboration by explaining the process. Expectations 

were higher and, according to parental response, children’s self esteem in the experimental 

group seemed to be enhanced. Teachers expressed the need for sufficient professional 

development and support from administration and parents. 

91 



A questionnaire was administered to the teachers of the experimental group after 

the implementation of the infused direct instruction process. All three teachers 

acknowledged that the process increased their own awareness of the thinking process and 

the importance of their role as facilitator. According to the teachers, students began to 

think more clearly, weigh options, set goals and not respond to the "face value" of an 

issue. Most powerful was the affirmation that learning took place and the infused direct 

instruction strategy would be the one of choice for further instruction. 

The potential for enhanced learning by implementing the infused direct instruction 

strategy was affirmed by the three teachers. Their commentary supported the direct 

infusion strategy for the teaching of thinking skills. 

Student Achievement 

134 children from two similar Catawba County School District schools were 

included in the study, 65 comprised the experimental group and 69 comprised the control 

group. Both groups were administered pre and post tests. Two forms of the tests were 

used and pre and post forms were randomly administered. Lessons that infused direct 

instruction in decision-making and comparing and contrasting were taught between 

testings and two or more transfer lessons were presented to the experimental group. 

The children’s responses to the four prompts on each test were scored twice 

holistically, using specifically developed rubrics. Scores were recorded on scoring sheets, 

tabulated, and analyzed. The difference between the pre and post test decision-making 
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scores was statistically significant at the .001 level. However, the difference between the 

pre and post test compare and contrast scores was not statistically significant. A detailed 

data analysis comparing individual class samples was conducted, but no further statistically 

significant findings were obtained in terms of academic achievement. 

The teachers anecdotal comments, although potentially biased, suggested that 

they observed improvements in both decision-making and comparing and contrasting. 

Therefore, the results are somewhat puzzling. A number of possibilities could account for 

this difference; including the following: 

1. Comparing/contrasting is a more difficult critical thinking skill to learn than 

decision-making. Decision-making appears to be used on a daily basis and may be learned 

in a variety of ways. For this reason, it is possible that learning is more easily 

demonstrated. 

Perhaps not enough time for student learning was provided. The design called for 

reinforcement of the skill learned with two additional exposures to the skill. In the case of 

decision-making, the two additional exposures seemed to be ample to provide a 

statistically significant learning pattern; this may not have been enough for 

comparing/contrasting. 

2. Perhaps teaching comparing/contrasting is a more difficult task. If this is 

so, teachers may have needed additional training. 
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3. Students may have been more skilled at comparing/contrasting at the onset. 

Although this seemed unlikely, this cannot be dismissed without further study 

4. There was insufficient infusion of comparing/contrasting. 

5. Direct instruction plus infusion is not an effective method of teaching 

comparing/contrasting. 

Given the structure of this study, there was not enough data available to determine 

which, if any, of the above possibilities is the best explanation. There was no supervisor 

on site monitoring the lesson development or implementation. In-service was provided but 

on-going coaching or peer-coaching was not available. It is possible that teachers were 

able to implement the decision-making lessons more easily than those related to 

comparing/contrasting. The reports that came through interviews with teachers were 

perceptions from their point of view and may not be reflective of the real impact of 

teaching comparing/contrasting. 

In terms of the apparent discrepancy between teacher testimony and the 

experimental and control group achievement data, one possible explanation is that the 

teachers inflated their own contribution and/or they had only a limited basis for 

comparison. Their possible bias could be reflected within their anecdotal observations and 

comments. 
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Recommendations for Further Study 

Variables 

The study reported in this dissertation has provided information about the 

effectiveness of an approach to teaching thinking. It appears that it would be worthwhile 

to gather even more extensive data concerning this approach. Comparing a larger 

experimental group sample with a comparably sized control group sample would be one 

next step. With a greater sample size, an increased number of interviews of teachers 

would also be possible. Also, comparison between grade levels within the two schools is 

another potential step. That research might reveal whether internalization of higher order 

thinking is affected by the grade in which the strategy is directly infused. 

Social Studies was an excellent vehicle for this study. The material provided a 

foundation from which to compare experimental and control groups within a subject area. 

All students had completed the background curricula in the third grade and were familiar 

with the material. It is unknown, however, if the results would have been similar if the 

content had been language arts, mathematics, science, health, foreign language or any 

other subject area. 

A future study should involve other content areas. This particular study was not 

set up to determine whether infusing direct instruction increases student learning in the 

content areas. However, developing such a study would provide additional data about 

such approaches to teaching. 
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Gender was not considered in the study design. It would be interesting to assess 

the proportion of boys and girls and to analyze, in greater detail, the results of the direct 

infusion strategy by gender. 

Modes of Assessment 

Given the fact that some students may have greater facility to express themselves 

orally than in writing, interviews could provide another means for students to demonstrate 

their learning. In that way, both oral as well as written responses could provide data for 

analysis. 

Further study in terms of the prompts used to assess critical thinking skills could 

provide additional information. Not only might it be valuable to refine those prompts used 

in this study but others would need to be developed to study other critical thinking skills. 

Practice 

The issue of practice is one that warrants some discussion. After the initial 

infusion lesson, at least two practice lessons are offered between pre and post testing 

sessions. It would be worthwhile to repeat the study using more practice sessions to 

uncover what the impact of more reinforcement is on the students’ learning. This is 

especially important in terms of comparing and contrasting. More practice may make a 

difference in the resulting data. 



Timing between practice sessions needs to be addressed. Would a shorter or 

longer length of time between practice sessions have affected the results? 

In the same way, transfer needs to be considered. Being able to apply the 

knowledge and transfer it to other situations is an important skill. Additional post test 

experiences may offer more significant information. 

Another important issue would be whether or not the infused direct instruction 

strategy enables students to sustain gains in thinking skill development over time. The 

main goal of infusion is to blend direct instruction and metacognition into the way thinking 

skills are taught so that students learn to direct and modify their own thinking. Therefore, 

a longitudinal study involving check points at predetermined increments of time or, for 

example, after a five year period, once the direct infusion instruction is implemented, 

would be helpful. 

Infusion versus Stand Alone Programs 

This study dealt solely with the direct infusion strategy because there was a need to 

assess this kind of programming. No attempt was made to compare the results of this 

strategy with stand alone programs, especially those with transfer practice built in. 

Another study could include two experimental groups and a control group: one 

experimental group, employing a stand alone unit program and the other, a direct infusion 

strategy. 
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Expansion of Study to Other Thinking Skills 

It was evident in this study dealing with decision-making and comparing and 

contrasting that gains in terms of some critical thinking skills may be more difficult to 

produce. One could study whether gains in other forms of critical thinking skills are also 

difficult to produce. Other skills that could be studied might include prediction, reliability 

of resources, and/or cause and effect. 

Depth of Internalization 

Along the same lines, assessing the depth of internalization of the forms of critical 

thinking would be a very productive endeavor. A new set of rubrics specific to this 

question would be developed. Other thinking skills might be included in this additional 

research base as well. 

A specific intensive look at all written responses that received a "3" score would 

be worthwhile. These responses provided adequate evidence of the process utilized to 

complete the response and therefore demonstrated a high degree of conceptual 

understanding of the thinking task. However, on the whole this level of response was not 

well developed in terms of providing elaboration and examples that would enrich the 

response and demonstrate the development of stronger thinking skills. 

The reason for this research would be to separate out the "3" scores that showed 

improvement in conceptual understanding and to ascertain on which parameters those 

scores changed in post-testing. In decision-making, did the student show evidence of 
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conceptual understanding of presenting options, consequences, decisions or which of the 

three? In comparing and contrasting, did the student show evidence of conceptual 

understanding of similarities, differences, forming conclusions or which of the three? 

To facilitate this kind of additional study, the researcher developed another set of 

rubrics to be used solely for this approach which is termed “analytical” rather than 

“holistic,” according to Herman, Aschbacher and Winters (1992). Examples of these 

“analytical” rubrics are presented in Appendices K and L. Similar rubrics have been 

developed for the key factors "consequences" and "decisions" in decision-making and 

"differences" and "conclusions" in comparing and contrasting. 

Teacher Preparation and Professional Development 

There appears to be implications of the findings for teacher preparation 

programming, staff development, and networking opportunities. The results of the 

interviews support the importance of providing teachers with in-service directly related to 

implementing the programming effectively. The teachers in the study reflected upon this 

very issue in their interviews and the questionnaire surveys. For those college students 

who are preparing to teach, it would important to provide course work related to critical 

thinking skill development. To my knowledge this issue is one that has not been 

addressed in a pervasive manner by colleges and universities to date. 



In closing, as educators, we must "stand up and be counted" in support of the need 

to provide the instruction necessary to prepare our students for their futures. The 

teaching of critical thinking skills is of importance to attain that goal. 

Tell a child WHAT to think, and you make him a slave to your knowledge. Teach 
a child HOW to think, and you make all knowledge his slave. [Henry A. Taitt in 
Developing Minds. Arthur Costa ed., 1985, p. 144] 



APPENDIX A 

INTERVIEW GUIDE 

1. THE TEACHER AND HIS/HER ROLE 

Let's begin by talking about your feelings concerning your role as fourth grade teacher 
involved in infusion of critical thinking skills in your classroom. 

How has the implementation of the infusion process affected your role as teacher? 

PROBES: Have you been able to use the process of infusing critical thinking skills in 
your classroom? 

Do you feel you have had to develop additional skills? expand your skills? 
in what way(s)? 
To what extent has the process affected your attitude towards work? 
students? colleagues? administrators? school board? 

2. STUDENTS'/TEACHERS' THINKING/LEARNING 

To what extent has the infusion process changed the way students think? 

PROBES: Have you seen a change in the "thoughtfulness" students utilize? What has 
been the impact of the process on the students' learning experience? self 
esteem? 

To what extent is learning in the content areas enhanced by the infusion of critical 
thinking skills? 

PROBES: What evidence so you see that student performance has been affected by 
the infusion approach? How has the process affected programming? the 
meeting of students' needs? groupings? schedule? 

To what extent has the infusion process changed the way you think about teaching and 
learning as a result of implementing the infusion strategy ? 

PROBE: What evidence do you see that your performance has been affected by the 
infusion approach? To what extent has there been an impact on the way 
that you think about objectives and goals, curriculum, instruction and 
assessment as result of implementing the infusion of critical thinking skills? 
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3. INFUSION: THE FUTURE 

To what extent will infusion continue to he an instructional strategy of choice in your 
classroom? 

PROBES: What are the strengths of the infusion process? weaknesses? About what 
features of the process are you most satisfied? dissatisfied? What 
suggestions do you have for improving the process? 



APPENDIX B 

CONTENT SUMMARY FORM 

Teacher: 

Interview No. 1: 

Date: 

A. What are the main issues in this contact? 

B. Summarized information received on each of the interview questions: 

1. 

2. 

3. 

C. Anything salient, interesting, illuminating, or important in this contact? 

D. What new interview questions, issues, concerns do you have to explore? 



APPENDIX C 

INFUSION OF CRITICAL THINKING SKILLS QUESTIONNAIRE 

Please take a few minutes to reflect upon last year's program of infusing critical thinking 
skills into the social studies curriculum. 

1. How has the implementation of the infusion process affected your role as teacher? 

2. To what extent has the infusion process changed the way students think? 

3. To what extent is learning in the content areas enhanced by the infusion of critical 
thinking skills? 

4. To what extent has the infusion process changed the way you think about teaching and 
learning as a result of implementing the infusion strategy? 

5. To what extent will infusion continue to be an instructional strategy of choice in your 
classroom? 

COMMENTS: (Feel free to use the other side of this sheet as well.) 

Thank you for your cooperation in this follow-up to the project. 
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APPENDIX D 

CRITICAL THINKING PRE-TEST Form A 

PLEASE READ AND ANSWER EACH QUESTION. 

DECISION-MAKING 

1. How would you go about deciding how to spend your allowance? What things would 
you take into account? How would you decide which are more or less important 
factors than others? 

2. What is the best way to help you find a place you have never visited before? What 
things would you consider? How would you decide which are more or less? 

3. Would you rather live in a small town or a big city? Why? What things would you 
take into account? How would you decide which are more or less important factors 
than others? 

4. How does a family decide where to take a vacation? What things would the family 
consider? How would they decide which are more or less important factors than 
others? 



APPENDIX E 

CRITICAL THINKING PRE-TEST Form B 

PLEASE READ AND ANSWER EACH QUESTION 

DECISION-MAKING 

1. How would you go about deciding what to put on the list of items you would want for 
your birthday? What things would you take into account? How would you decide 
which are more or less important factors than others? 

2. Identify a problem important to you or your class. What alternatives would you 
consider when working out the problem? How would you decide which are more or 
less important factors than others? 

3. What if you were given the chance to declare a new holiday. What person, event, time 
of year would you choose to honor and why? What things would you take into 
account? How would you decide which are more or less important factors than 
others? 

4. If you could be a volunteer for a day, what would you choose to do to help your 
community? Why? What things would you consider? How would you decide which 
are more or less important factors than others? 



APPENDIX F 

CRITICAL THINKING PRE-TEST Form A 

PLEASE READ AND ANSWER EACH QUESTION. 

COMPARE AND CONTRAST 

1. Compare and contrast maps and globes. Describe how you would use each. 

2. Compare and contrast how life would be the same and different if you lived during the 
1900's. 

3. Compare and contrast the ways people traveled in the early days of our country with 
the ways they travel today. 

4. Compare and contrast the kinds of services that country and city governments provide. 



APPENDIX G 

CRITICAL THINKING PRE-TEST Form B 

PLEASE READ AND ANSWER EACH QUESTION. 

COMPARE AND CONTRAST 

1. Compare and contrast various kinds of maps. Describe how you would use each. 

2. Compare and contrast living in a big city with living in a small town. 

3. Compare and contrast the ways people communicated with each other in the early 
days of our country with the ways they communicate today. 

4. Compare and contrast various national holidays celebrated in our country. 



APPENDIX H 

INTERVIEW QUESTIONS 

1 2 

TEACHERS 

Teacher 1 

Teacher 2 

Teacher 3 
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APPENDIX I 

INTERVIEW QUESTION NO. 1 

RESPONSE 

T|A<KR 

1 

2 

3 
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APPENDIX J 

RESEARCH QUESTIONS 

1 2 3 

INTERVIEW 
QUESTIONS 

1 

2 

3 



APPENDIX K 

ANALYTICAL SCORING RUBRIC - DECISION-MAKING 

0 Task not attempted or off task 

1 Demonstrates incorrect or irrelevant understanding of the thinking task and the 
decision-making process to be utilized. 

2 Demonstrates minimal understanding of the thinking task posed but does not 
provide adequate evidence that a skillful decision-making process is utilized to 
complete the response. The response does not reflect the details of the 
process or show evidence that the thinking is effective. 

3 Demonstrates evidence of a conceptual understanding of the thinking task in 
that evidence of the decision-making process utilized to complete the response 
is indicated. However, a sufficient range of options is not considered. On the 
whole, the response is not well-developed. 

4 Demonstrates a clear understanding of the thinking task and provides sufficient 
evidence of the skillful decision-making process utilized to complete the 
response. A sufficient range of options is considered. Therefore, the response 
is well-developed. 



APPENDIX L 

ANALYTICAL SCORING RUBRIC - COMPARE - CONTRAST 

0 Task not attempted or off task 

1 Demonstrates incorrect or irrelevant understanding of the thinking task and the 
comparing and contrasting process to be utilized. 

2 Demonstrates minimal understanding of the thinking task posed but does not 

provide adequate evidence that a skillful comparing and contrasting process is 

utilized to complete the response. The response does not reflect the details of 
the process or show evidence that the thinking is effective. 

3 Demonstrates evidence of a conceptual understanding of the thinking task in 

that evidence of a skillful comparing and contrasting process utilized to 

complete the response is indicated. However, a sufficient range of similarities is 
not considered. On the whole, the response is not well-developed. 

4 Demonstrates a clear understanding of the thinking task and provides sufficient 
evidence of a skillful comparing and contrasting process utilized to complete 
the response. A sufficient range of similarities is considered. Therefore, the 
response is well-developed. 
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