
THE EFFECTS OF COMPUTERIZED PROBLEM-SOLVING 
SIMULATIONS ON CRIT.ICAL THINKING 

SKILLS OF BACCALAUREATE 
NURSING STUDENTS 

A DISSERTATION 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF DOCTOR OF PHILOSOPHY 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

COLLEGE OF NURSING 

BY 

NANCY CAROLYN WILLIAMS YUILL, B.S.N., M.S. 

DENTON, TEXAS 

MAY, 1991 

TEXAS WOMAN'S UNIVERSITY 
DENTON, TEXAS 



December 5, 1990· 

To the Provost of the Graduate School: 

I am submitting herewith a dissertation written by Nancy 
C. Williams Yuill, M.S., entitled "The Effects of
Computerized Problem�solving Simulations on critical
Thinking Skills of Baccalaureate Nursing students." I
have examined the final copy of this dissertation for
form and content and recommend that it be accepted in
partial fulfillment of the requirements for the degree of
Doctor of Philosophy, with a major in Nursing.

c� Yn I @h&"44h 
Ca�Adamson 
Major Professor 

We have read this dissertation 
and recommend its acceptance: 

Accepted 



Copyright c Nancy Carolyn Williams Yuill. 1991 



DEDICATION 

To My Family 

Richard, Lori, and Megan, 

My Parents, Astrid and Paul Williams, 

Helen Yuill, and 

in memoriam to John E. Yuill 

iv 



ACKNOWLEDGEMENTS 

This writer acknowledges these faculty members, 

family, friends, and students who gave their support, 

encouragement, and assistance throughout this time of 

study. To these individuals I express my admiration·and 

gratitude. 

A sincere appreciation to Dr. Carol Adamson for her 

patience with my struggles through this effort, for her 

kindness, and for a deep love of statistics. Thanks to 

Dr. Terry Throckmorton for instruction in the research 

process and instrument development and for creative 

ideas. A deep appreciation to Dr. Diane Ragsdale. for 

accepting nothing less than excellence in development of 

the model and in carrying out this study. I value Dr. 

Anne Young's kind critiques. She helped bring out 

eloquence. And to Dr. Mary Rose Hart a thanks for 

keeping us all reality oriented. 

Expressions of gratitude seem too small an 

expression of what I feel for my parents, Astrid and Paul 

Williams, who helped raise our daughters, lifted my 

spirits, and believed in me no matter how insecure I 

felt. To my husband, Richard, who undertook his own 

doctoral program at the same time, I offer a renewal of 

our "marriage contract" for another eighteen years. I 

V 



hold my daughters, Lori and Megan, in highest esteem for 

growing up into beautiful young ladies in spite of all of 

this. And a thanks to my in-laws, Helen and Jack Yuill, 

for all of their support and love. 

The administration, faculty, staff, and students at 

Houston Baptist University deserve a round of applause 

for their understanding encouragement, and cooperation. 

My appreciation is offered to Dr. Glendola Nash for her 

inspiration. A special thanks goes to Deanna Morgan for 

her excellent assistance. And, to Charlene Julian and 

Linda Coffman, I offer my deepest gratitude for their 

word processing abilities, but more than that, for their 

friendship. 

vi 



ABSTRACT 

The Effects of Computerized Problem-Solving 
Simulations on Critical Thinking 

Skills of Baccalaureate 
Nursing Students 

-. By.Nancy Carolyn (Williams) Yuill 
May, 1991 

A 2-by-2 repeated measurement design was used to 

-determine the effectiveness of computerized problem

solving simulations for promoting development of critical

thinking in nursing students. A convenience sample,

composed of 30 baccalaureate students who were randomly

assigned to the two study groups, participated in the

experiences planned for the courses .in which the subjects

were enrolled. The experimental group (n = 15) worked

through computerized patient care simulations in addition

to participating in the course experiences.

Demographic information, collected on the Background 

Information survey, was used to describe the sample. The 

scores (M = 98.90, SD= 21.16) on the Nelson Denny 

Reading Test, a 136 multiple-choice item test, were 

significantly related(�= .65, R � .001) to the ages of 

the subjects. The reading grade equivalents indicated 
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that the subjects �ead at or above the ninth grade level 

as required for the Watson Glaser critical Thinking 

Appraisal (WGCTA), the 80 item multiple-choice measure of 

critical thinking. The results of an analysis of 

covariance (ANCOVA) of the scores on the WGCTA indicated 

that there were no significant differences in posttests 

(Total M = 60.17, SD= 7.18) when the variability in the 

pretests (M = 56.97, SD= 8.22) was removed, Fc1,28) =

0.03, R = .86. The grade averages for nursing courses 

completed prior to the study were used as the pretest 

measure for cognitive knowledge (H = 92.40, SD = 2.47). 

The grade for the course completed during the study was 

used as the posttest measure for this variable (M = 

93.21, SD = 2.63). There were no significant differences 

in the grades at the end of the study when the effects of 

variability in the prestudy grades were removed, Fc1,28)

= 0.96, R > .OS. There were no significant relationships 

between age, years worked in health care, knowledge and 

critical thinking. 

Conclusions of the study were that the computer 

simulations had no effects on critical thinking. 

However, use of these programs �as justified for adding 

variety to teaching methodologies. 
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CHAPTER 1 

INTRODUCTION 

Critical thinking as it relates to clinical decision 

making and nursing judgment has become a major focus in 

nursing education (Prescott, Dennis, and Jacox, 1987 and 

Westfall, Tanner, Putzier, and Padrick, .1986). The 

technology explosion, the increasing complexity of 

patient care and the increasing litigation against nurses 

have given impetus to the need to develop critical think

ing skills in students of nursing (Andreoli and Musser, 

1985). Contextual appraisal and hypothesis generation 

are abilities needed to gather data, formulate problem 

definitions, and establish priorities for nursing care 

(Berger, 1984). The ability to analyze and logically 

solve problems is needed to deal with complex patient 

situations. Creativity, abstract reasoning, and argument 

evaluation are needed in collaborative relationships with 

members of the health care team (Sullivan, 1987). 

In relation to teaching critical thinking, some 

nurse educators assume that critical thinking abilities, 

along with general intelligence, are innate qualities or 

fixed traits by the time students enter college (Holbert 
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and Abraham, 1988 and Frisch, 1987a). Educators who hold 

this assumption focus their teaching on subject-matter 

content. Students learning to provide nursing care from 

a subject-matter focus have difficulty assimilating the 

complexities of clinical situations into their thought 

processes when experiences differ from expectations 

{Frisch, 1987a). Other educators recognize the need to 

teach critical thinking skills and attempt to meet this 

need by teaching parts of the various critical thinking 

processes while simultaneously teaching nursing content 

{Westfall et al., 1986; carnevali, Mitchell, Woods, and 

Tanner 1984; and Tanner, 1986). The steps in the nursing 

process and the diagnostic process are delineated to 

promote development of critical thinking skills in 

students. The results of teaching parts of holistic 

processes are that students develop a linear approach to 

problem-solving, evaluate clinical alternatives in a 

dualistic manner, and repress creativity in critical 

thinking processes {Frisch, 1987a; Tanner, 1986; and 

Ramphal, 1972). 

To advance the teaching of critical thinking skills, 

an approach is needed for actually teaching the skills in 

holistic contexts based on a creative and broad focus 

{Beyer, 1984 a and b; Whimbey, 1977 and 1980; Young, 
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1980; and Sadler and Whimbey, 1985). Computerized 

problem-solving simulations in nursing have been 

developed to meet the criteria for promoting the 

development of critical thinking skills (Fuszard, 1989). 

However, the effectiveness of such programs for 

developing critical thinking skills in student nurses has 

not been tested. Without knowing the effects of specific 

teaching methodologies, faculty may inadvertently select 

strategies which develop narrow, algorithmic thinking 

skills instead of broad, conceptual critical thinking 

skills (Kinney, 1980 and Ostrow, 1986). Empirical 

evidence is needed to determine the effectiveness of 

computerized problem solving programs as a teaching 

methodology so that faculty have criteria for development 

and use of such programs for teaching subject-matter 

content and critical thinking skills. 

Problem of Study 

A variety of teaching methodologies have been 

developed for the purpose of improving critical thinking 

skills. This study was designed to address the following 

question: Is the computerized problem-solving simulation 

approach an effective method for improving critical 

thinking skills in nursing students? 
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Rationale for the Study 

Critical thinking is an essential skill for 

professional nursing practice (Holbert and Abraham, 

1988). Trends in society, in delivery of health care, 

and in the nursing profession require that nurses be able 

to rapidly recognize the significance of clinical 

situations, analyze data, and make decisions for 

resolving complex patient care problems (Andreoli and 

Musser, 1985). Critical thinking has been aligned with 

clinical judgment, analytical decision making, and 

creative problem solving (American Nurses' Association, 

1985). It is considered the basis of professional 

autonomy and the hallmark of professional practice 

(Prescott, Dennis, and Jacox, 1987). 

With the increasing demands for critical thinking 

skills in nursing, educators are challenged to develop 

critical thinking skills in students (Andreoli and 

Musser, 1985). Educators expend a considerable amount of 

time, energy, and money in planning, designing, and 

presenting instruction to meet specific learning needs of 

students (Fuszard, 1989). These expenditures are based 

on the premise that particular teaching methodologies are 

appropriate for presenting specific subject-matter 

content and for developing special skills (Fuszard, 
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1989). Rationale documenting the need for empirical 

validation of this educational, premise in relation to the 

use of computerized problem-solving programs for 

developing critical thinking skills in student nurses 

follows. 

Need for Critical Thinking in Nursing 

Three trends in society have increased the need for 

nurses to think critically. The growth of biomedical 

technology has resulted in increasing numbers of nurses 

employed in highly specialized and technologically 

advanced patient care areas. Critical thinking is needed 

· as these nurses interpret technological data, analyze

human symptoms, and generate creative, timely

interventions for resolving problems in rapidly changing

situations (Andreoli and Musser, 1985). The second

societal trend, an increased public awareness of nursing,

has led consumers to expect and demand more from nurses

in terms of better quality of care (Henke, 1983). Nurses

are be�ng held legally and economically accountable for

critical decisions and judgments made in providing

complex patient care (Creighton, 1986 a and b).

The third societal trend, the expanding world 

market, has contributed to the complexity of nursing care 
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(Andreoli and Musser, 1985). Critical thinking is 

required for solving problems that are not well 

identified and for which solutions may or may not be 

available because nurses are involved in providing care 

fo� patients from varied nations and cultures (Berner, 

1984). In these situations the nurse must draw analogies 

from previous experiences and apply principles in 

unfamiliar ways (Benner, 1982). 

Likewise, trends in the health care industry have 

increased the need for nurses to be able to think 

critically (Andreoli and Musser, 1985). Levels of acuity 

and complexity of patient problems have dramatically 

increased in most health care settings (AACN, 1987). In 

response to the demands of providing care in acute, 

complex situations, the contemporary role of the nurse is 

expanding. Nurses are providing more services which 

require complicated decisions for problem resolution 

(Shaw, 1984). 

Finally, there are trends in nursing that have 

increased the need for nurses to think critically. The 

nursing shortage has placed demands on nursing 

administrators for use of flexible personnel assignments 

(Judy and Jones, 1985). With flexible assignments, 

nurses must function in a wide variety of settings and 
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use critical thinking skills to apply knowledge and 

expertise from one setting to problems that arise in 

another setting. The need to foster development of 

critical thinking skills in nurses is evident and modern 

day trends are intensifying this need. 

Teaching Critical Thinking in Nursing 

As the need for critical thinking intensifies, nurse 

educators face the challenge of developing the critical 

thinking abilities of students. The traditional methods 

used for teaching nursing are: (1) lecturing on specific 

aspects of nursing care with practice in providing care 

in clinical situations; (2) requiring students to write 

nursing care plans; and (3) teaching parts of the 

diagnostic reasoning process {Allen, Bowers, and 

Diekelmann, 1989; Aspinall, 1979; Benner and Wrubel, 

1982; Carpenito, 1987; deTornyay, 1968; Grier, 1976; 

Nehring, Durham, and Macek, 1986; Putzier, Padrick, 

Westfall, and Tanner, 1985; Thiele, Baldwin, Hyde, Sloan, 

and Strandquist, 1986; and Westfall et al., 1986). These 

methods have recently been criticized as being 

ineffective for teaching critical thinking in nursing. 

With the lecture method, students are expected to 

transfer theoretical information from the classroom to 

the clinical environment and to perform clinically to the 
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best of their abilities. This teaching approach limits 

the development of critical thinking skills by requiring 

more skill testing than actual skill teaching (Beyer, 

1984a and b). The lecture-practice method can reinforce 

inappropriate or incorrect execution of thinking skills 

and reward students who develop methods for deriving 

correct answers without using the skills (Beyer, 1984a 

and b). With the use of this method of teaching, 

students are often frustrated in trying to transfer 

knowledge and thinking skills from the classroom context 

in which they were introduced (Whimbey, 1980; Kinney, 

1980; and Beyer, 1984a and b). 

-The use of written care plans to teach critical

thinking has been criticized for developing a linear 

approach to critical thinking for solving nursing 

problems (Tanner, 1986 and Ramphal, 1972). This method 

of teaching steps of the diagnostic reasoning process and 

the nursing process has been criticized for dichotomizing 

holistic processes. The dichotomy causes students to 

dualistically evaluate clinical alternatives as "right" 

or "wrong". The processes become routine and uncreative 

(Ramphal, 1972). 

As educators seek to find more effective ways to 

develop critical thinking, computerized problem-solving 
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simulations appear to have the characteristics proposed 

for teaching these skills. The. computerized simulations 

generally have a format that allows students to approach 

a problem-solving situation in a variety of ways. While 

working through the programs, the learners are actively 

involved and are consciously aware of what they are doing 

and how they are doing it (Van Dongen, 1985). Feedback 

in the programs allows the student to see critical 

thinking s�ills modeled, and provides guided practice for 

performing the skill in a variety of contexts (Beyer, 

1984a and b). Empirical evidence is needed to validate 

the effectiveness of computerized problem-solving 

simulations for teaching critical thinking skills to 

student nurses. In addition, information is needed on 

various factors that influence �he development of 

critical thinking skills such as age, knowledge, and 

experience (Kinney, 1980; Ostrow, 1986; Benner and 

Tanner, 1987; Frierson, 1986; Kissinger and Munjas, 1981; 

and Lamdin, 1982). 

Conceptual Framework 

The conceptual framework for this study was the 

Critical Thinking Model of Nursing (CTMN) developed by 

this investigator. The model focuses on critical 

thinking as a human characteristic. In this model, 
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critical thinking was considered to be the use of 

intellect to define goals, discover problems, and 

creatively develop solutions that are personally 

satisfying and socially acceptable (Young, 1980). In 

order for critical thinking to occur, there must be a 

sound knowledge base, the ability to discriminate and 

synthesize information, make decisions, and then to 

appropriately carry out the decisions (Berger, 1984). 

Critical thinking requires the use of logic, reason, and 

judgment. 

Overview 

The CTMN is an interactive model based on the 

premise that people and nurses use critical thinking 

processes to promote attainment of health goals and to 

prevent or resolve health problems. An overview of the 

model is depicted in Figure 1. The nurse and the person 

are shown using cognitive processes and sharing life 

energy for critical thinking in a caring relationship. 

The forces of critical thinking move through goal

attaining and problem-solving processes to promote high 

level wellness on the health continuum. Life energy is a 

sustaining vitality that is expended in movement through 

the processes (Bigge, 1982). The use of critical 

thinking determines the amount of energy expended for 
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attaining health goals and resolving health problems. 

Health is a relative, dynamic continuance of stamina in 

the physiological, psychosocial, and spiritual realms of 

a person. Wellness is the positive outcome on the health 

continuum that is sought in the caring relationship. 

For health promotion, persons interact with nurses 

to strengthen critical thinking processes and augment 

life energy� There are times when a person's critical 

thinking processes are ineffective in solving health 

problems and excessive life energy is expended. During 

these times, the nurse uses a repertoire of responses to 

care for the person. The responses of the nurse are 

based on modes of critical thinking. Interaction in the 

caring relationship can enhance replenishment of life 

energy in both the person and the nurse. 

Critical Thinking Model of Nursing Paradigms 

Health 

Health goals and problems are heterogeneous and are 

depicted in Figure 2 as a typology of levels rising from 

the base of goal attaining and problem solving processes 

to high level wellness. As adapted from Berner (1984), 

the following goal/problem typology can be extrapolated 

to nurse-person interactions. Type I goals/problems are 

those in which the definition and the resolution are 
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known. These goals/problems are frequently experienced 

and are perceived as patterns with a standard solution 

that is known or can be determined through scientific 

reasoning. The standard nursing .process combined with 

discretionary judgment is the critical thinking mode that 

is readily used to deal with this type of problem. A 

woman with a healthy lifestyle during pregnancy is an 

example of a health goal/problem in the Type I category. 

Interactions with, the nurse help the person achieve high 

level wellness in the perinatal period. The nurse 

monitors the woman's health state and uses the nursing 

process to provide individualized educational 

interventions to assist the woman in selecting options 

for attaining health goals. 

Type II goals/problems exist but must be identified 

before the solution is clear. Type II nursing situations 

have a diagnostic focus and standard, routine management 

strategies. Typically a hypothesis testing approach via 

the diagnostic reasoning process is used in the nurse

person interaction (Berner, 1984). When caring for 

someone with a problem such as anxiety or stress-related 

symptoms, the nurse interacts with the person to identify 

the basis of the problem. Following formulation of an 

accurate diagnosis, the interaction focuses on developing 



healthier coping strategies to resolve the problem and 

meet the health goals of the individual. 

For Type III goals/problems, the identification 

and/or management strategies in nursing situations are 

not standard. Alternate strategies may each have risks 

and benefits (Berner, 1984). Frequently these 

goals/problems precipitate conflicts between the values 

15 

of the patient and the values of the nurse. There may be 

health care situations in which there are multiple 

problems for which management strategies are 

incompatible. For example, when caring for a person with 

cardiovascular problems, the nurse promotes rest and 

relaxation for pain relief. However, the person may also 

suffer from constipation. The treatment for alteration 

in bowel elimination requires mobility and increased 

intake of fluids which are contraindicated in the 

presence of chest pain and fluid overload associated with 

cardiovascular problems. Responding to these situations 

requires the use of the nurse's clinical judgment and 

intuition gained from extensive education, clinical 

experience, research, and valuing experiences. When a 

person refuses life-saving treatments, the nurse is faced 

with the dilemma of a type III problem. The nurse, in 

collaboration with other members of the health care team, 
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finds that promoting physical health conflicts with 

promoting psychosocial and/or spiritual wellness in the 

person. To set priorities for promoting health, the 

nurse and the person focus on clarifying values to 

determine the choices to be made for promoting attainment 

of the person's goals. 

The final type of goals/problems, Type IV, are those 

that are being invented or conceived. A solution or 

management strategy may or may not be available. This 

type of problem requires proficient and expert levels of 

competence for goal attainment and problem resolution. 

Type IV goals/problems arise when astronauts spend 

extended time in space. The effects of the microgravity 

environment on the person's health are not known or can 

only be anticipated based on findings in simulations of 

the environment. Developing methods for promoting health 

and resolving health problems at the type IV level 

requires extensive, exploratory research and a high level 

of nursing expertise (Berner, 1984 and Benner, 1982). 

When working through the typology, the person and 

the nurse are individually capable of attaining health 

goals and resolving health problems. Through 

interactive, critical thinking processes, both can attain 

and maintain higher levels of wellness (Figure 1). For 
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the person, the caring relationship provides resources in 

a holistic approach to problem resolution and goal 

attainment. The nurse's resources augment the person's 

critical thinking processes so that life energy is 

sustained in movement toward wellness. For the nurse, 

the alliance promotes development of clinical judgment, 

analytical decision making and creative problem-solving 

abilities. The interactive relationship sustains the 

nurse in developing professional goals (Prescott et al., 

1987). 

In the CTMN, the environment is shown to contain 

variables which affect critical thinking for attaining 

wellness (Figure 1). Life events, interpersonal 

relationships, education, experience, and ambience 

(Figure 3) are examples of environmental variables which 

can facilitate or block attainment of health goals and 

resolu�ion of health problems. With interactive critical 

thinking processes, the person and the nurse exert 

control over such factors by making decisions among 

various courses· of action to alter the impact of the 

factors. 

Person 

People as individuals, families, or social groups in 

society are the focus of nursing in the CTMN. A person 
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is depicted as a rational, imaginative being 

characterized by the ability to think (Figure 3). 

Thinking involves cognitive-perceptual-motor processes 

used to process input information and to formulate goal 

attaining and problem solving responses. The thinking 

processes are depicted as an oval with open boundaries. 

The openness allows the person to receive input from 

environmental variables such as ambience, life events, 

education, experience, and interpersonal relationships. 

The input is organized as new information and integrated 

with previous learning. Goal attaining and problem 

solving.responses are formed and can be generalized to a 

variety of other situations (Berger, 1984). ·These 

responses are shown as movement out of the boundaries. 

Thinking enables one to mediate input and responses for 

coping with the dynamics of life situations. 

The double lines forming the boundaries in Figure 3 

represent life energy as it is expended and replenished 

when the person interacts with thinking processes. Life 

energy is a radiant inner strength, stamina, or vitality 

that sustains initiative in thinking (Bigge, 1982). It 

is expended in goal-attaining and problem-solving 

processes. Critical thinking processes are the core of 

thinking. The processes center around a network of 
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knowledge, perception, judgment, analogy, reasoning, and 

imagination interfused with a variety of factors. These 

factors, depicted in Figure 4, include but are not 

limited to: needs and drives; self-concept; values, 

attitudes and beliefs; patterns; experience; coping 

skills and responses; behavior; motivation; sensual 

awareness; insights; heredity and development; 

personality organization, and communication. 

A magnified view of critical thinking processes 

shown in Figure 3 is presented in Figure 4. The oval on 

the left contains perception (Figure 4). Perception 

develops from insight or understanding gained through 

interactions with objects, persons, and events occurring 

in the world (Bigge, 1982). · The insight is internalized 

and incorporated into patterns of experiences. These 

patterns are determined by processing the meaning of 

interrelationships as they relate to the self (Bigge, 

1982). 

Knowledge is contained in the top oval (Figure 4). 

Knowledge is understanding gained by experience; a range 

of information that includes knowing how and knowing that 

which are respectively theoretical knowledge and 

practical knowledge (Benner and Wrubel, 1982). Carper 

(1978} defined four patterns of knowing as being 
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empirics, ethics, esthetic, and personal. Chinn, Jacobs, 

and Huether (1987) summarized these patterns and defined 

the whole of knowing as follows. Empirics is scientific 

knowledge that is derived from objective observations of 

repeated tests of the relationships in nature or in the 

world. With this type of knowledge, phenomena can be 

predicted to occur and to some extent controlled. Such 

valid and reliable knowledge is. considered factual and 

generalizable. 

Esthetics is a creative knowledge that involves 

appreciation of subjective expression of imagined 

possibilities (Carper, 1978). Gaining esthetic knowledge 

through abstracting feelings or experiences makes it 

possible to take action to create other possibilities 

(Chinn et al., 1987). Ethics is the moral component of 

knowing focused on matters of obligation or decisions of 

what ought to be done. Judgments made in conflicts of 

values, norms, and principles involve use of the ethics 

component of knowledge. Ethical knowledge is gained 

through experiences with formal and informal norms and 

codes of society. Personal knowledge is a pattern of 

self awareness through which a person relates or 

interacts with others. An awareness of one's essence is 

gained throughout life experiences in which the self is 



genuinely or authentically expressed. These four 

patterns make up the whole of knowing which, as an 

integrated process, involves the dimensions of 

symbolizing, understanding, and creating (Chinn et al., 

1987). 

The oval on the right contains analogy (Figure 4). 
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Analogy is an ability to proceed through a sequence of 

thoughts while drawing inferences about likenesses among 

encounters in life events and interpersonal relationships 

(Berger, 1984a and b). This ability relates to reasoning 

and imagination via information processing. Analysis 

forms the basis for problem comprehension and systematic 

use of information in problem solving and goal attainment 

(Berger, 1984a and b and Whimbey, 1977). -

The bottom oval, judgment, is a process of 

discernment and comparison based on a sense of salience 

(Figure 4) (Benner, 1982). Being a complex decision

making process, judgm�nt involves recognizing ±he 

interrelatedness of observations, determining the 

pertinence of observations, drawing inferences or 

, conclusions, thinking about possibilities that could or 

should be done, and selecting among alternatives (del 

Bueno, 1983 and Benner and Tanner, 1987). Judgment 

requires synthesis rather than analysis (Agan, 1987). 



It allows an individual to respond flexibly to life 

events, interactions, and a variety of situations 

involving problem solving and goal attainment. 
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Reasoning and imagination form the axis for the 

critical thinking processes. At the center of the 

network, reason is intellect and aptitude for inductive 

and deductive thought. Reasoning is comprised of a set 

of cognitive abilities formed in response to 

environmental challenges and opportunities as they occur 

in life events and interpersonal relationships (Whimbey, 

1977). Imagination is a creative ability based on the 

reorganization of symbolic memory of past experiences 

without accuracy, form, or direction (Berger, 1984a and 

b). Reasoning and imagination are the basis for 

resourcefulness and creativity in problem solving and 

goal attainment. The factors interacting in the network 

of critical thinking processes affect and are affected by 

the components in the ovals. 

In relation to health (Figure 1), persons have goals 

that they are seeking to attain: perceived events, 

situations, and/or interactions that are problematic 

which they are attempting to resolve: barriers to the 

goals that restrict attainment: and potential and actual 

ways to achieve the goals (Bigge, 1982). At times the 
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person interacts with the nurse in critical thinking 

processes to gain control of interrelated factors so that 

health goals are achieved and health problems are 

resolved. Through this interaction, higher levels of 

wellness are achieved. 

Environment 

The environment consists of physical, social, and 

psychological variables that either facilitate or block 

critical thinking (Figure 1). In a given life event or 

interpersonal relationship, as ambience, education, or 

experience, these variables impact the type of problem to 

be solved, the level of goal attainment to be achieved, 

the learning that occurs, and the responses made (Figure 

2) (Bigge, 1982). A warm, accepting, safe, and 

supportive environment is essential for effective use of 

thinking skills (Beyer, 1983). In such an environment, 

thinking occurs more frequently. There is freedom to 

know, perceive, judge, analyze, reason, and imagine. 

With this freedom, learning occurs and a repertoire of 

goal-attaining and problem-solving responses is 

developed. Facilitative factors optimize use of critical 

thinking processes for problem solving and goal 

attainment. In nurse-person interactions, the nurse has 

a significant role in controlling environmental factors 
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to maximize facilitative factors and to minimize blocking 

factors (Figure 1). 

Nurse 

Nurses, as depicted in Figures, are critical 

thinking persons who are committed to caring for others 

for the purpose of promoting attainment of individualized 

health goals and resolution of health problems. The 

nature of the caring relationship is such that the nurse 

perceives individuals as significant, holistic, and 

unique. Providing care requires interaction between the 

nurse and the person in a significant life event. 

Provision of care is based on critical thinking processes 

which are individually unique. These processes can be 

shared for a synergistic effect thereby promoting growth 

and development of those involved in the interaction. 

The open arrow containing education, practice, 

research, and ethics depicts input that promotes 

development of the thinking skills of the nurse 

(Figure 5). This input serves as a source for developing 

a repertoire of caring responses. The responses are used 

by the nurse when interacting with people to attain 

health goals and resolve health problems. 

The double lined oval forming the boundaries of the 

thinking processes of the nurse represent hardiness 



Key: 

Hardiness o 

Figure 5: Nurse 

CRITICAL THINKING 

PROCESSES 

Input ---> 
Components of Critical C) 
Thinking Processes 

Response <--
Network of Critical 
Thinking Process 

27 



28 

(Figure 5). Hardiness is the radiant life energy which 

sustains the nurse's initiative in thinking processes. 

Kobasa (1979) defined hardiness as a resistant resource 

comprised of: (a) a sense of commitment to self and 

work, (b) perceptions of control over one's environment, 

and (c) the tendency to approach interrelationships and 

life events with an attitude of challenge. With 

hardiness, the nurse is able to sustain empathetic 

concern for a person within the interactive, caring 

process (Rich and Rich, 1987). 

In the figure showing a magnification of the 

critical thinking processes of the nurse (Figure 6), the 

top oval contains the nursing process. The nursing 

process is a problem-solving approach in which the nurse 

promotes health goals and solves health problems through 

use of the interrelated skills of assessment, analysis of 

data for problem diagnosis, planning, intervention, and 

evaluation. Evaluation provides feedback so that the 

process is completed when health goals are met and 

problems are resolved, or there is reassessment and 

continued care (Carpenito, 1987). 

The diagnostic reasoning process, in the oval on the 

left, is a multifaceted decision-making approach. It is 

used to enhance diagnostic accuracy for problem 
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identification (Carnevali et al., 1984). The bottom 

oval, clinical judgment, is qualitative, critical 

discrimination which nurses use for perceiving complex 

problems (Benner and Wrubel, 1982). Clinical judgment is 

a more expedient mode for goal attainment and problem 

resolution than the deliberative analytical approaches of 

the nursing process and diagnostic reasoning. 

Shown in the oval on the right in Figure 6, 

intuition is judgment based on skilled "know how". 

Benner and Tanner (1987) described the key aspects of 

intuitive judgment as pattern recognition, similarity 

recognition, common-sense understanding, a sense of 

salience, and rational deliberation. Nurses use 

intuition when dealing with subtle or unexpected health 

problems. 

Competence is at the center of the nurse's critical 

thinking processes (Figure 6). According to Benner 

(1982), competence is a mode of proficient ability to 

integrate the critical thinking processes. Benner 

described levels of expertise in nursing. The levels are 

centered around competence to indicate that nurses have 

varying degrees of expertise (Figure 6). As explained by 

Benner, the novice has limited problem-solving abilities 

and relies on the sequential nursing process for solving 

problems in clinical situations. The advanced beginner 
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has enough experiences to begin using basic forms of 

analogy so that an algorithm approach can be used in the 

diagnostic reasoning process. The advanced beginner is 

able to proceed more quickly and efficiently through the 

nursing process than the novice. 

According to Benner (1982), the competent nurse has 

a holistic perspective in which actions are seen in terms 

of long range goals. At this level of competency, the 

nurse is efficient, organized, and flexible in using a 

variety of critical thinking processes for goal 

attainment and problem solving. The proficient and 

expert levels of nursing have well-developed abilities 

for using all modes of critical thinking. Clinical 

judgment and intuition are sufficiently developed so that 

the nurse has an immediate and holistic grasp of problem 

situations (Benner, 1982). Proficient and expert nurses 

have large repertoires of responses to help people attain 

health goals and solve health problems in unfamiliar and 

overwhelming situations. Benner noted that these levels 

are situation specific. An expert in one area of nursing 

can be a novice when placed in an unfamiliar environment 

with patient care situations that are dramatically 

different from those previously experienced. 

A variety of educational approaches are needed to 

develop the critical thinking abilities of nurses (Sadler 
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and Whimbey, 1985). The branched arrows in Figure 7 

depict an enlargement of the input arrow for education, 

practice, research, and ethics in Figure 5. The branches 

represent levels of teaching methodologies. Bloom's 

(1956) taxonomy of mental operations, Fitts' (1962 and 

1964) phases of complex skill development, and Banner's 

(1982) model for skill acquisition are integrated into 

the CTMN. This integration provides a framework for 

conceptualizing teaching methodologies used to develop 

varying levels of nursing competence. Drill and practice 

tutorials, lecture, and class discussion are approaches 

that help the novice learn to know and comprehend rules 

for guiding nursing actions (Benner, 1982; Duke, 1986; 

Bratt and Vockell, 1986; Bolwell, 1988; Ostrow, 1986; 

Davis, 1988; Holbert and Abraham, 1988; and Fuszard, 

1989). At this level, the nurse dwells on practicing 

procedures and planning the execution of skills (Fitts, 

1962 and 1964). Experience in real or simulated patient 

care situations promotes development to the level of the 

advanced beginner (Benner, 1982). With experience in 

patient care situations, the beginner comprehends 

recurrent situational attributes and aspects. Aspect 

comprehension and attribute comprehension are integrated 
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into the guidelines for action. The nurse performs with 

less preoccupation on the skills and develops a pattern 

for proceeding with nursing care (Fitts, 1962 and 1964 

and Benner, 1982). 

According to Benner (1982), the competent nurse 

benefits from decision-making games and branching-type 

simulations. These applied, interactive approaches to 

education give the nurse practice in planning and 

coordinating care in complex situations (Bloom, 1956 and 

Benner, 1982). case studies can be used to hone 

analytical abilities in proficient and expert nurses. 

Proficient and expert nurses rely on highly skilled 

analytical abilities in novel situations or when the 

nurse gets a wrong grasp of an event and finds that the 

patient responses are not occurring according to 

expectations (Benner, 1982). Working through studies of 

unusual or difficult patient situations and through 

ethical dilemmas helps the proficient nurse synthesize a 

holistic perspective for providing health care (Bloom, 

1956 and Benner, 1982). Finally, exemplars and 

descriptions of excellence from experts can be used to 

develop judgment and evaluation abilities in nurses 

(Bloom, 1956 and Benner, 1982). 
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In conclusion, the Critical Thinking Model of 

Nursing was an abstract framework designed to depict 

critical thinking processes used to promote health goals 

and resolve health problems. The person and the nurse 

were depicted as rational, imaginative human beings who 

interact through critical thinking processes to promote 

wellness. Health goals and problems were shown to be 

heterogeneous and vary in types according to the 

approaches needed for identification and management for 

goal attainment or problem resolution. 

In the CTMN, the relationships of education, 

experience, ambience, life events, and interpersonal 

relationships to critical thinking processes were 

described. The CTMN served as a conceptual framework for 

this study to determine the effects of a particular type 

of teaching methodology (computerized problem-solving 

simulation approach) for developing the critical thinking 

processes of the advanced-beginner nurse. The 

correlation of particular educational approaches with

developing levels of nursing competencies were the basis 

for the problem for this study. Assumptions for the 

study were derived from the model. The network of 

interacting factors depicted in the critical thinking 

processes (Figures 4 and 6) were variables which affected 
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the outcome of the study. Identification of the 

interacting factors allowed the investigator to plan 

measures for controlling confounding variables and to 

determine the limitations of the study. The results of 

the study were interpreted in terms of the interactions 

among the components of the CTMN and factors influencing 

the interactions. 

Assumptions 

The following statements were the assumptions which 

provided the foundation for the study. 

1. Critical thinking can be learned (Beyer, 1984a

and b).

2. Subject-matter content and critical thinking

skills can be simultaneously taught (Sternberg,

1985a).

3. Nursing care situations are heterogeneous and

require a variety of critical thinking processes

for management (Berner, 1984).

Hypotheses 

The purpose of this study was to determine the 

effectiveness of computerized problem-solving simulations 

for developing critical thinking skills in student nurses 



enrolled in a baccalaureate program. The following 

hypotheses were investigated for this study: 

H1. Nursing students who participate in 

computerized problem-solving simulations in 

addition to traditional learning experiences 

will have greater increases in critical 

thinking abilities at the end of the quarter 

than nursing students who participate in only 

traditional learning experiences (Hypothesis 

I) •

H2. Nursing students who participate in 

computerized problem-solving simulations in 

addition to traditional learning experiences 

will have greater increases in cognitive 

knowledge at the end of the quarter than 

nursing students who participated in only 

traditional learning experiences (Hypothesis 

I:I). 

HJ. At the end of a nursing course, there will be 

a positive relationship between ages, years of 

work experience in health care settings, and 

cognitive knowledge and critical thinking 

abilities of student nurses participating in 
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traditional learning experiences (Hypothesis 

III). 

H4. At the end of a nursing course, there will be 

a positive relationship between ages, years of 

work experience in health care settings, and 

cognitive knowledge and critical thinking 

abilities of student nurses participating in 

computerized problem-solving simulations in 

addition to traditional learning experiences 

(Hypothesis IV). 

Definition of Terms 

The following terms were defined for the purpose of 

this study: 

1. Cognitive knowledge--is the understanding of

content areas included in the content of the

courses in which the students were enrolled

such as pathophysiology and nursing care which

is obtained from lectures, books, and other

authorities which might assist the student in

solving patient care problems. This variable

was measured as the grades in nursing courses.

The prestudy measure is the average grade in

nursing courses taken prior to the beginning of

the study. The post-study measure is the grade
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for the courses in which the subjects were 

enrolled during the study. 
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2. computerized problem-solving simulations--are

sets of supplementary educational programs of

computer assisted instructional simulations that

are designed to guide small groups of students

(two to four) through resolution of patient care

problems (McGuire, 1985). For this study, the

computerized simulations are groups of five

commercially marketed programs which

correspond to the courses in which the

subjects were enrolled.

3. Critical thinking abilities--are those abilities

to define problems, select pertinent information

for solutions to problems, recognize

assumptions, formulate and select relevant and

promising hypotheses, draw valid conclusions,

and judge the validity of inferences (Watson and

Glaser, 1980). This criterion variable was

measured as a score obtained on the Watson

Glaser Critical Thinking Appraisal (WGCTA).

4. Nursing Students--are students enrolled in

clinical courses in a bachelor of science degree

in nursing (BSN) program accredited by the



National League for Nursing for educational 

preparation of registered professional nurses. 

5. Reading abilities--are the skills to apprehend

words, concepts, ideas, and expressions (Kinney,

1980 and Brown, Bennett, and Hanna, 1981). The

interdependent abilities of reading

comprehension and vocabular development was

measured as scores on the Nelson-Denny Reading

Test (NDRT) Form F (Brown, Bennett, and Hanna,

1981).
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6. Time on task--is the amount of time the subjects

spent working the computerized simulation

programs. This time was recorded on the

Computer Assisted Instruction Program (CAIP)

Request Form.

7. Traditional learning experiences--are the

classroom lectures and discussions in which

students were expected to participate while

enrolled in courses in the preselected BSN

program.

---



Limitations 

· The· following were identified as limitations of the

study. 

1. A nonrandom sampling procedure was used, thus

the sample may not be representative of the

target population of BSN students. Subjects

who volunteered to participate in a study of

methods for improving critical thinking skills

may have been more motivated to improve their

abilities than students in general (Abdellah

and Levine, 1979). Therefore, the results of

the study were applied only to the sample.

2. Cognitive style and learning style determine

the effectiveness of various teaching

methodologies (Belfry and Winne, 1988; Gross,

Takazawa, and Rose, 1987; Holbert and Abraham,

1988; Huckabay, Anderson, Holm, and Lee, 1979;

Kissinger and Munjas, 1981; Lamdin, 1982; and

Kinney, 1980). Higher scores on computer

assisted instruction (CAI) programs have been

associated with positive attitudes towards

computers, higher levels of motivation for

learning, and contextual familiarity with the

programmed situations (Paulanka, 1986; Anthony
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and sanders, 1981; Ostrow, 1986; and Fox, 1984). 

Subject attitudes and responses to the teaching 

methodologies for the courses were varied and 

could have affected the development of critical 

thinking abilities. These factors were not 

measured. Random assignment was used as an 

attempt to control the affects of·cognitive and 

learning styles. Consideration of these factors 

was given when interpreting changes in critical 

thinking abilities. 

3. Clinical instruction varied as groups of

students enrolled in the courses rotated through

various clinical experiences. Exposure to a

variety of experiences may have affected the

development of critical thinking skills
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(Whimbey, 1977 and 1980; Sternberg, 1985a and b;

Nickerson, 1984). Random assignment of subjects

to the control and experimental groups was used

to control the affects of varied experiences

with clinical instruction.

4. Critical thinking abilities may be different for

males and females (Klaassens, 1988).

Differences in the rate of development of

critical thinking skills for the two genders is



not known. The number of males enrolled in the 

BSN program was minimal, therefore, the results 

of this study were not generalized to males. 

summary 
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Critical thinking is an ability which is the 

foundation for competent nursing practice in the 

technologically sophisticated arena of health care. In 

this chapter, the societal trends which have mandated the 

need for developing critical thinking skills in nurses 

were reviewed. Based on this review, the justification 

for studying the effectiveness of a specific teaching 

methodology for developing critical thinking in· student 

nurses was given. The conceptual framework for the study 

was discussed. Based on the literature reviewed for the 

development of the model, the hypotheses for the study 

were formulated and the variables were defined. 

Limitations to the study were identified from the model 

in conjuction with the review of literature. 



CHAPTER 2 

REVIEW OF LITERATURE 

Critical thinking is a concept that has been used by 

philosophers, educators, psychologists, ethicists, and 

physicians, and recently has become a focus for nurses 

and nurse educators. In the last half of the twentieth 

century, the world has rapidly become increasingly 

complex and technically sophisticated (Nickerson, 

Perkins, and Smith, 1985). Nursing, as well as other 

professions, has been affected by these changes as 

nursing practice has become more intricate and 

cosmopolitan. Critical thinking in nursing has been 

recognized as an essential skill for dealing with rapid 

changes in a complex society and in the advanced world of 

health care (Andreoli and Musser, 1985 and Miller and 

Malcolm, 1990). 

This chapter begins with an analysis of critical 

thinking which includes a review of definitions and 

specification of the components and outcomes of critical 

thinking processes in relation to nursing. Measurements 

of critical thinking are described and evaluated along 

with variables influencing the processes and outcomes of 
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effects of computer assisted instruction on developing 

critical thinking abilities. 

The Concept: Critical Thinking 

The word "think" is commonly used in a variety of 

ways to indicate a broad range of mental functions. 
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These mental functions range from reflecting, mediating, 

and cogitating which indicate passive reception to mental 

actions such as concluding, imagining, conceiving, and 

conceptualizing (Sigel, 1984). The �djective "critical" 

adding other dimensions to the word thinking, means 

exercising or involving careful judgment or judicial 

evaluation at an important juncture that is vital or 

indispensable (Woolf, 1983). Critical thinking is 

considered a complex ability which involves reasoning and 

information processing and is applied in problem-solving 

and decision-making processes (Miller and Malcolm, 1990; 

Berger, 1984; and Sullivan, 1987). 

Concept Analysis 

According to Walker and Avant (1983), analysis of a 

concept involves an examination of the various elements 
' 

or parts of which the concept is composed to distinguish 

the significant characteristics from those which are 

irrelevant. This particular analysis involves an 
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evaluation of critical thinking to identify its relevant 

attributes as a scientific concept according to the 

characteristics described by Kim (1983). Kim noted that 

a scientific concept is abstract in that it is 

independent of time and space and has universal meaning 

that is essential for scientific pursuit. Another 

desirable characteristic is definitional clarity, so that 

scientists are in agreement when referring to the 

specific phenomena. Finally, Kim indicated that there 

should be congruity between the theoretical and 

operational definitions for empirical measurement. The 

concept, critical thinking, is reviewed below in relation 

· to·the three characteristics, abstractness, definitional

clarity, and congruence to demonstrate its relevance and

appropriateness for scientific study.

Concept Abstractness 

The definitions of critical thinking in the 

literature of educational psychology, nursing, medicine, 

and management are numerous. The universal meaning or 

abstractness of critical thinking is indicated by the 

patterns which appear among the various definitions. One 

pattern noted is the presentation of critical thinking as 

a reasoning process which involves deductive and 

inductive logic. Other patterns noted include 
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information processing and a creative, expanding approach 

to·problem-solving. 

Reasoning process. Ennis (1962), who performed the 

first comprehensive concept analysis of critical 

thinking, described the concept as a reasoning process 

with logical, criterial, and pragmatic dimensions. He 

defined the aspects of critical thinking as grasping the 

meaning of a statement and judging the logic and value of 

the statement in relation to specif.ic criteria. Other 

logicians, such as Beardsley (1975) and Morante and 

Ulesky (1984), concurred with Ennis and viewed critical 

, thinking as a reasoning process which conforms to the 

general principles of logic. As a logical reasoning 

process, critical thinking is noted to require skill in 

handling language for control of symbolism in which the 

meanings of words and statements are analyzed and 

distinguished, significant constructs are grasped, and 

the basic structure of thought is comprehended (Ennis, 

1962; Beardsley, 1975; and Sandman and Sandman, 1988). 

Facione (1986) explained critical thinking as the ability 

'to construct and evaluate arguments in an interpersonal 

sense. 

Since this early analysis, Ennis (1985) has 

broadened the concept of critical thinking and defined it 



as reasonable, reflective dispositions and abilities 

which are focused on deciding what to believe or do. 
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Paul (1984) noted that the reasoning involved in critical 

thinking includes a set of values which commits a 

critical thinker to truth, open-mindedness, fairness, 

empathy, autonomy, rationality, and self-criticism. Paul 

(1984 and 1990) distinguished a "weak�sense" of critical 

thinking from a broad "strong-sense". He described the 

"weak-sense" as a skill that could be taught and learned, 

but remains extrinsic to the person such as skill in 

evaluating arguments for fallacies. The broad, "strong

sense" was explained as an integrated skill within an 

· individual who has insight into problems or situations

within the context in which they occur. To Paul, the

· broad "strong-sense" of critical thinking involved

analysis and examination of one's own thoughts and

feelings in the reasoning process so that logical

fallacies and personal biases are identified and

corrected. By including the examination of feelings as

well as thoughts in the reasoning process, Paul extended

the interpretation of critical thinking beyond logical

reasoning to include rational analysis of controversial

issues and moral/ethical dilemmas (Bandman and Bandman,

1988).
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Critical thinking abilities are identified as the 

outcomes of the reasoning process. Along with the use of 

logic and recognition of fallacies, critical thinking 

abilities have been described as drawing reasonable 

conclusions from information; comprehension, use, and 

development of concepts and generalizations; and 

distingishing between fact and opinion (Morante and. 

Olesky, 1984). Whimbey (1984) noted that there is 

increased detail and precision in thinking as analytical 

reasoning abilities develop. An increase in power, 

control over one's thinking, and increased abilities to 

concentrate in arguments and adversarial settings are 

identified by Walters (1986) as outcomes of critical 

thinking or logical reasoning. 

Information processing. A second pattern which 

appears in the definitions of critical thinking is the 

correlation of this concept to information processing. 

From the viewpoint of information processing, critical 

thinking is defined as a mediating process between 

learning and responding in which memory is used to 

synthesize new information (Berger, 1984 and Elstein, 

Kagan, Shulman, Jason, and Loupe, 1972). According to 

Nickerson, Perkins, and Smith (1985) and McGuire (1985), 

critical thinking involves information processing in 
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which information is gathered through cuing and chunking 

mechanisms, initial impressions are formed from patterns 

which are recognized, and hypotheses are generated. 

Miller {1956) explained information.processing as a 

method for enhancing the amount of input information 

received into a system of communication. According to 

this theory, humans have limited channel capacities for 

receiving input information. To deal with increases in 

variances and amounts of information, humans use long 

term and short term memory for grouping or organizing the 

input sequence into units or chunks to reduce cognitive 

strain. Early hypotheses are activated based on the 

initial impressions. These hypotheses then direct 

further gathering and interpretation of information 

{Tanner, 1983; Elstein et al., 1972; and Carnevali 

et al., 1984). 

In nursing, critical thinking as a form of 

information processing is aligned with the diagnostic 

reasoning process (Tanner, 1983; Berger, 1984; Radwin, 

1990; and Thiele, Baldwin, Hyde, Sloan, and Strandquist, 

Four major components of critical thinking have 

been identified in the diagnostic reasoning process 

{Elstein et al., 1972). Initially clinicians attend to 

available cues in assessment information (Westfall, 
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Tanner, Putzier, and Padrick, 1986). Second, diagnostic 

hypotheses are generated: then further information is 

gathered relative to the hypotheses. Final1y each 

hypothesis is evaluated based on the data. As a result 

of the process, hypotheses are refined, rejected, 

verified, revised, or reranked until a diagnosis is made 

(Westfall et al., 1986: Putzier, Padrick, Westfall, and 

Tanner, 1985: and Pyles and Stern, 1983). This process 

is used to make clinical decisions and requires complex 

observations and purposeful data gathering to identify 

and classify phenomenon presenting in clinical situations 

(Carnevali et al., 1984). 

Studies of the strategies used by nurses in 

diagnostic reasoning indicate that a large variety of 

information processing behaviors are applied to critical 

analysis of dynamic patient situations. Miller's (1956) 

Information Processing Theory provided the organizational 

framework for early exploratory and descriptive studies 

of diagnostic reasoning in nursing practice (Hammond, 

Kelly, Schneider, and Vancini, 1966a and b, 1967, and 

Hammond, Kelly, Castellan, Schneider, and Vancini, 

1966c). Hammond et al. (1966a) focused their exploratory 

studies on identifying the cognitive skills nurses used

to attend to available cues when caring for a person with
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abdominal pain following surgery. After performing a 

general and then specific field studies, analyses of over 

212 open-ended survey questionnaires indicated there were 

165 cues encountered when a nurse provided care for a 

person with postoperative abdominal pain. 

Following this initial exploratory study, Hammond 

et al. (1966b) attempted to identify how nurses processed 

information into units during diagnostic reasoning. 

Information was presented to nurses as "message units" 

which progressed as follows: (1) single-cues in 16 

categories, (2) single-cues in six categories, (3) cues 

grouped according to textbook descriptions, (4) cues 

grouped according to unique patterns of individual nurses 

and (5) cues grouped according to confidence and 

usefulness ratings. The results of this study indicated 

that no single basic "message unit" was significantly 

correlated to the diagnostic reasoning processes of the 

six nurse subjects. The lack of correlation indicated 

that there were wide individual differences in 

formulation of i�ference patterns and cuing as nurses 

processed information encountered in a patient care 

situation. 

In a third study, Hammond et al. (1966c) examined 

the scanning strategies nurses used to seek data for 
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processing-information. Simultaneous scanning was a 

strategy used when the nurse sought cues from a variety 

of information categories which would support the 

possibility of accepting or rejecting a hypothesized 

diagnosis. Nurses used successive scanning strategies 

when systematically selecting data from one information 

category such as the cardiovascular system, and then from 

another category. For three of the five nurse subjects 

in this study, the successive scanning strategy was used 

more often than simultaneous scanning. The other two 

subjects showed preferential use of simultaneous 

scanning. As found in the first two studies, nursing 

behaviors varied while processing information. 

In a similar study by Putzier et al. (1985), the 

variability in behaviors during information processing 

was further verified. The conceptual background for this 

study was the Diagnostic Reasoning Model developed by 

Elstein et al. (1972) which incorporated the information 

processing theory proposed by Miller. Putzier et al. 

presented nine written patient care situations to each of 

the 43 subjects (15 junior and 13 senior nursing 

students, and 15 practicing nurses). The subjects 

responded to the situation by asking for further data as 

if for a diagnostic assessment and then describing their 
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thought processes to justify their questions-. The 

simulated diagnostic reasoning sessions were tape 

recorded and later analyzed in relation to the four major 

components of diagnostic reasoning which were described 

above as attending to cues, hypothesis activation, 

information gathering, and hypothesis evaluation. The 

results of the study indicated that novices or nursing 

students and experienced clinicians used different 

methods for focusing on cues. Novices focused on single 

cues and had difficulty clustering cues into patterns for 

hypothesis activation. As a result of these differences, 

novices were able to generate an average of two 

hypotheses for the diagnosis of the presenting clinical 

problem while the experienced clinicians generated an 

average of six hypotheses. 

Following formulation of the tentative hypotheses, 

the clinicians used four methods for gathering 

information to support or reject the hypotheses (Radwin, 

1990 and Putzier et al., 1985). The first approach was 

cue-based in which the nurses explored the description of 

a single sign or symptom. As a second approach, the 

initial hypotheses generated served to direct further 

information-gathering. In uncertain situations novices 

and clinicians tended to proceed with a systematic 
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approach which involved a review of body systems. During 

times when there was no pattern to the cues in a 

situation, the subjects used a "shotgun strategy" 

(p. 434) which was a random grouping approach for 

gathering information (Putzier et al., 1985). 

The final part of the study by Putzier et al. 

(1985), indicated that each activated hypothesis was 

evaluated for its probability as an explanation for the 

presenting cues. Two fallacies were found to occur in 

this stage of the diagnostic reasoning process. Novices 

and clinicians tended to be biased toward a favored 

hypothesis and over estimated the value of the 

information supporting this diagnosis. In other 

instances, the subjects prematurely rejected or accepted 

a diagnosis and failed to gather sufficient data to 

develop an accurate diagnosis. 

Voytovich, Rippey, and Suffredini (1985) also 

reported on the types of errors made in the diagnostic 

reasoning process. Their study of 58 physicians� 

residents, and medical students indicated that 21 of the 

subjects made premature closures on three case studies by 

making a diagnosis on insufficient data to support the 

hypothesis. Ommission of an important clinical cue was 

an error made 23.9 times by second year students and 13.4 
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times by faculty. Inadequate synthesis to draw a 

conclusion which was supported by data occurred only 3.5 

times with second year students, o.s times with second 

and third year residents, and zero times by faculty. 

Since faculty performance was found to have fewer errors, 

Voytovich et al. concluded that higher education in 

medicine and clinical experience in medicine improved 

performance in diagnostic reasoning. 

Putzier et al. (1985) and Voytovich et al. (1985) 

alluded to the relationship between formulation of 

inaccurate diagnoses and lack of use of probabilities 

when processing information about patient problems. In a 

fourth study, Hammond et al. (1967) applied Beyes' 

Theorem of Probability to an investigation of how nurses 

searched for selected information to support inferences 

when a situation was diagnostically ambiguous. Beyes' 

Theorem was interpreted to indicate that in nursing 

situations, a hypothetical diagnosis would be accepted or 

rejected based on the probability estimate of the 

relationship between the diagnosis and the presenting 

cues. Two basic assumptions of the theorem are: 

1) nursing judgment in one patient care situation is

exclusive of all other situations, and 2) there are 

clearly defined alternatives in the presenting situation. 



The mathematical probability theorem was poorly related 

to the performance of nurses when gathering data. 
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Hammond et al. concluded that the model was inadequate 

for explaining information processing for diagnostic 

reasoning because nurses process a variety of cues at one 

time and relate information to the specific situations 

and not mathematical probabilities. The two assumptions 

of Beyes' theorem were not met in the diagnostic 

reasoning process because information units in patient 

care circumstances were not mutually exclusive and the 

alternatives were not well defined or independent from 

data the nurses received. 

Problem-solving process. In terms of problem

solving, critical thinking is described as a creative, 

expanding, exploratory process of approaching situations 

in a variety of ways (Stepp-Gilbert and Wong, 1985 and 

Sullivan, 1987). Divergent thinking, the scientific 

method, and analytical decision-making are aligned with 
I 

critical thinking as problem-solving processes 

(Klaassens, 1988). Berger (1984) defined critical 

thinking as an ability to solve problems based on 

knowledge, discrimination, and synthesis of information. 

Critical thinking has also been explained as cognitive 
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behaviors which function to promote goal achievement and 

purposeful activities (Scribner, 1986). 

Scribner (1986) synthesized qualitative data from 

phenomenological studies of dairy plant workers to 

describe critical thinking as "practical thinking" which 

was used to solve problems encountered in specific work

related situations. Practical thinking was conceived as 

"embedded" (p. 21) within the contexts of specific 

situations and "instrumental" (p. 21) since the thinking 

was linked to action. The salient characteristics of 

skilled practical thinking were identified in the dairy 

workers. Expertise in practical problem-solving began 

with creative, adept formulation and redefinition of the 

initial problem. Experienced workers departed from the 

literal formats of problems and reformulated them to 

specific situations. Experts used a repertoire of 

solution modes that allowed for flexible problem-solving 

via "informal improvisation" (Scribner, 1986, p. 22). 

The study of dairy workers further indicated that 

skilled thinkers incorporated the environment into the 

problem-solving activities so that there was a continual 

interplay between the theoretical understanding and the 

reality of the situation (Scribner, 1986). Because the 

environment was incorporated into problem formulation and 



59 

definition, practical thinking was resourceful and 

economical and promoted simplicity in problem resolution. 

Finally, Scribner explained that practical thinking 

required salient knowledge which was specific to the 

setting and relevant to the larger activity in which 

problem-solving was embedded. 

In phenomenological studies of nursing, Benner and 

Wrubel (1982) described patterns similar to those 

explained by Scribner. They defined critical thinking as 

"skilled clinical knowledge" (p. 11) which is an ability 

to make competent clinical judgments. This ability was 

described as developing from experiences in systematic 

study and actual nursing practice. Like Scribner, Benner 

and Wrubel indicated that this mode of critical thinking 

is embedded in the practice of the discipline of nursing. 

In explaining the value of experience, Benner and Wrubel 

noted that practical knowledge was developed as 

preconceived notions and expectations were transformed by 

reality in encounters with actual situations. As expert 

nurses described their practice, patterns developed which 

indicated that abilities to resolve clinical problems 

changed from the deliberative analysis used by novices to 

a holistic perceptual awareness of problems. With 

perceptual awareness, expert nurses were able to rapidly 
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single out relevant information in a holistic manner 

rather than as a series of tasks such as a deliberated 

review of systems. Experts arrived at accurate problem 

identification and resolution without analysis of 

isolated facts or bits of information (Benner and Wrubel, 

1982). The analyses performed by experts involved 

discriminations between relevant and irrelevant patterns 

of subtle changes in patient situations. Experts 

identified the patterns from a synthesis of assessment 

data gathered from all of the senses and the 

interpretations of patients' behaviors and expressions. 

In nursing practice, critical thinking is also 

aligned with the use of clinical judgment in decision

making activities. This thinking is described as the 

basis for understanding the rationale underlying 

interventions and sequencing of events in the delivery of 

nursing care for resolution of health problems (Thiele et 

al., 1986; McGuire, 1985; and Berger, 1984). These 

critical thinking processes are included in the 

performance of nursing care, the nurse-patient 

relationship, and collaborative relationships with 

members of the health care team (Miller and Malcolm, 

1990) 
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The various conceptualizations of critical thinking 

indicate the presence of abstractness in the meanings 

subscribed to the concept by a variety of behavioral 

scientists. Critical thinking is considered a complex 

cognitive activity which involves deliberate rationality 

in the logical reasoning process (Ennis, 1962; Paul, 

1990; and Facione, 1986). The outcomes of logical 

reasoning have been identified as evaluation of arguments 

and logical fallacies, drawing conclusions, 

generalization of concepts, and discrimination in data 

collection and analysis (Morante and Ulesky, 1984). When 

expressed as a concept of information processing, many of 

the characteristics of critical thinking remain constant. 

Critical thinking is defined as a process for language 

management with analysis of the symbolism of words and 

concepts. This definition bears similarity to 

construction and evaluation of arguments in an 

interpersonal sense (Facione, 1986). The diagnostic 

reasoning process, described in nursing and medical 

literature, incorporates information processing theory 

into the descriptions of discriminant data collection and 

analysis in relation to hypothesis activation and 

evaluation (Putzier et al., 1985; Tanner, 1983; Elstein 

et al., 1972; and Carnevali et al., 1984). A variety of 
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approaches have been identified for processing 

information. However, the studies indicated that the 

outcomes of information processing and diagnostic 

reasoning were the determinations of specific conclusions 

which were drawn from the analysis of cues and patterns 

of information in specific situations (Hammond et al., 

1966 a,b,c and 1967). 

And finally, critical thinking defined as a problem

solving process incorporates the ideas of analytical 

reasoning and practical judgment which are linked to 

action in specific circumstances (Benner and Wrubel, 1982 

and Scribner, 1986). The development of critical 

thinking abilities in experts leads to holistic problem

resolution based on rapid, efficient information 

processing and logical rationale (Benner and Wrubel, 

1982). With the universality of meaning being affirmed, 

this concept analysis continues with a review of 

definitional clarity. 

Definitional Clarity 

While there is no consensus on one definition, the 

various view points can be synthesized to identify the 

defining attributes which help clarify the concept of 

critical thinking. The defining attributes, summarized 

in Table 1, demonstrate the areas of similarity and 



agreement among behavioral scientists with regard to 

critical thinking (Kim, 1983). The contrasting 

attributes shown in Table 2 differentiate the concept 

from other cognitive activities. 
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Defining attributes. Bandman and Bandman (1988) 

integrated the three cognitive abilities of logical 

reasoning, information processing and problem-solving to 

define critical thinking as "rational examination of 

ideas, inferences, assumptions, principles, arguments, 

conclusions, issues, statements, beliefs, and action" 

(p. 5). Critical thinking was explained as the extension 

of language analysis and scientific reasoning to define 

problems, justify assumptions, explore options and 

consequences, review premises and conclusions, and 

clarify facts, beliefs and values. With this definition, 

the concept critical thinking can be derived into nursing 

conceptual frameworks via the nursing process. 

Critical thinking is incorporated into each phase of 

the nursing process. During assessment, the nurse uses 

critical thinking to gather, analyze, and interpret data 

(Carnevali et al., 1984). Inferences are made and 

conclusions are drawn to formulate the patient problems 

and nursing diagnoses. Patient outcomes are prioritized 

as a nursing care plan is formulated. The plan is 
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implemented; and nursing actions, decisions, beliefs, and 

conclusions are prioritized, communicated, verified, 

corroborated, and justified (Pyles and Stern, 1983; and 

Bandman and Bandman, 1988). Each phase is then evaluated 

for effectiveness of actions and judgments and soundness 

of assumptions and conclusions (Bandman and Bandman, 

1988). 

In practice, as well as in the nursing process, 

critical thinking is incorporated into clinical judgment 

in which decisions are made to select health care options 

for providing individualized nursing care (Ramphal, 

1972). Within clinical judgment, critical thinking is an 

ability which integrates attitudes, knowledge, and 

skills. This cognitive ability functions for deductive 

derivation of problem resolutions with the use of a 

variety of approaches. Analysis, synthesis, evaluation, 

and judgment based upon a sound knowledge base, skill, 

experience,. and command of language are included in the 

cognitive functions (Benner and Wrubel, 1982). 

thinking is also goal-oriented in an inductive, general 

way (Bandman and Bandman, 1988). 

A critical thinker is characterized by an attitude 

of inquiry, a strong knowledge base, a sense of salience 

and the ability to perceive a situation as a whole by 

I • • 

Cr1.t1.cal 
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Table 1: Defining Attributes of 
Critical Thinking 

Attribute 

Author, Year 

Attitude of inquiry 

Benner and Wrubel, 1982 

Berger, 1984 

Demetrulias and Shaw, 1985 

Young, 1980 

Critical judgment 

Benner, 1982 

Prescott, Dennis, and 
Jacox, 1987 and Jones, 
1988 

Description 

Gap filling or a 
tendency to go beyond 
the evidence at hand. 

An essential element of 
intellectual activities. 

·Reflective and divergent
thinking used in
deriving a variety of
approaches to solve
complex problems.

An expanding and
exploratory process.

Sense of salience or the 
ability to judge 
significance of events 
based on interrelated
ness of observations. 

Clinical thinking or 
practical judgment used 
in solving problems 
creatively. 
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Table 1: Defining Attributes of 
Critical Thinking (cont'd) 

Attribute 

Author, Year 

critical judgment <cont'd) 

Watson and Glaser, 1964 
and Miller and Malcolm, 
1990 

Whimbey, 1984 

Rational examination

Beardsley, 1975 and 
Bandman and Bandman, 
1988 

Bloom, 1956 and Frisch, 
1987a and b 

Carper, 1978 and 
Gordon, 1987 

Walters, 1986 and 
Paul, 1990 

Description 

A sense of salience 
which occurs as a result 
of its circumstances, 
differentiating relevant 
and irrelevant data, 
making inferences and 
unstated assumptions, 
evaluating evidence, and 
distinguishing between 
warranted and unwarrant
ed generalizations. 

Ability to discriminate. 

Deliberate rationality 
and a product of logic 
and reasoning. 

Use of analytical, 
synthetic, and 
evaluative skills. 

Heuristic based on 
deductive and inductive 
processes and questions 
of "why" and "how". 

A process of inquiry 
that provides a rational 
basis for beliefs and a 
procedure for resolving 
problems, arguments, and 
disagreements. 



going beyond the evidence at hand while discriminating 

between relevant and irrelevant information (Benner, 

1982; Paul, 1990; and Miller and Malcolm, 1990). Those 

who think critically exhibit open-mindedness to 

alternatives, fairness in evaluating strengths and 

weaknesses of various viewpoints; and creativity and 

resourcefulness in identifying options (Facione, 1986). 

Critical thinkers are adept at detecting hidden 

assumptions, presuppositions, and improperly drawn 

inferences (McGuire, 1985). 
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Contrasting attributes. To promote definitional 

clarity critical thinking can be contrasted to 

algorithmic reasoning, disembedded thinking, and 

intuition as shown in Table 2. Critical thinking is 

broad, expanding, and abstract while algorithmic 

reasoning is concrete, specific, and progressively narrow 

(Young, 1980). Algorithmic reasoning, a series of linear 

analyses, focuses on reductionism with loss of the 

holistic perceptive (Miller and Rew, 1989). When using 

an algorithmic approach to patient health problems, 

choices of nursing interventions are derived from an 

established plan. Concrete symptoms and responses are 

the basis for reducing the choices and deciding on the 
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Table 2: Contrasts .to Critical Thinking 

Contrasting Attribute 

Author, Year 

Algorithmic reasoning 

Gale and Marsden, 1982 
and Gordon, 1987 

Miller and Rew, 1989 

Tanner, 1985 

Disembedded thinking 

Benner and Wrubel, 1982 

Stepp-Gilbert and Wong, 
1985 

Young, 1980 

Intuition 

Agan, 1987 

Benner and Tanner, 1987 

Description 

Preceptual awareness 
in the form of 
template matching. 

Algorithmic problem
solving based on 
pattern recognition. 

Linear approach to 
the nursing process. 

Concrete thinking 
based on the 
questions of "who", 
"when", or "what". 

Self referent 
thought. 

Disembedded thinking 
that occurs outside 
of meaningful human 
experience. 

Nonrational way of 
knowing based on 
sensing and feeling. 

A mystical human 
understanding without 
rationale. 



1 ,, I I }, I � f : , • f, � \ I ◄ I .. I " II' • ' I I t • o t I ' f I • I ' 
: � • I • • ' : : I : � • ' r • I 1 : , : : : : 

' 

69 

Table 2: Contrasts to Critical Thinking 
(cont'd) 

Contrasting Attribute 

Author, Year 

Intuition <cont'd) 

Miller and Rew, 1989 

Radwin, 1990 

Rew, 1987 and Rew and 
Barrow, 1987 

Other contrasts 

Benner and Tanner, 1987 

Kinney, 1980 

Klaassens, 1988 

Description 

Gestalt experience 
which incorporates 
immediate awareness. 

Prescient understand
ing which is 
immediately perceived 
without conscious 
reasoning. 

Spontaneous ideas for 
problem-resolution 
which occur prior to 
completion of formal 
assessment and 
diagnosis. 

Merely memory or 
common sense. 

A consequence of 
intelligence,. 

Piaget's cognitive 
stage of formal 
operations. 
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plan for specific nursing interventions (Tanner, 1985 and 

Miller and Rew, 1989). 

Young (1980) described disembedded thinking as an 

analytical approach to problem-solving in which the 

problems posed are outside of the contexts that 

facilitate thought. With this approach to problem

solving, data are gathered while judgment is withheld, 

and a specified set of procedures is u�ed to delineate 

and prioritize options for resolution (Miller and Rew, 

1989). Benner (1982) noted that novices in nursing use 

disembedded thinking because they have no experience with 

·the situations in which they are expected to perform

tasks. Novice practitioners who use context-free rules

to guide actions lack perceptual awareness and

discretionary judgment when performing in real

situations. This lack makes it difficult for the novice

to recognize problems, set priorities, and implement a

timely course of action. Critical thinking requires

experience and familiarity with situations so that

relevant and irrelevant information can be

differentiated. The bases of the differentiation are

perceptual awareness and skilled knowledge embedded in a

holistic human experiential context (Benner and Wrubel,

1982).
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Intuition refers to a gestalt experience which 

incorporates immediate awareness of past, present, and 

future events (Miller and Rew, 1989). It is a non-linear 

thinking process which is an immediate awareness based on 

perception of cues linked together through synthesis of 

knowledge and experience. Agan (1987) stated that 

intuition involves mental imagery and emotional energy 

for "sensing" problems and developing a consciousness for 

creative resolutions. Intuition is a psychic way of 

knowing related to a "connectedness" between the nurse 

and the patient (Agan, 1987). With intuition, a nurse 

senses something is happening to the patient and has a 

feel for what should be done in the situation. Unlike 

critical thinking, intuition does not involve 

understanding, analysis, or rational deliberation (Benner 

and Tanner, 1987). 

Thus far in the concept analysis, the universality 

of critical thinking as a concept has been demonstrated 

by the patterns among the descriptions in which �ritical 

thinking is defined as logical reasoning, information 

,Processing, and holistic problem-solving. A synthesis of 

the definitions resulted in identification of the 

distinctive attributes and contrasting characteristics 

which clarify the concept as an inquiring attitude, 
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efficacious clinical judgment, and rational analysis in 

problem-solving and decision-making activities. The next 

step, then, is to indicate congruity between the 

theoretical definitions previously discussed and 

operational definitions of critical thinking. 

Concept Congruity 

An operational definition is one which clearly 

designates the behaviors that are to be performed so that 

the actions can be observed and verified by others 

(Abdellah and Levine, 1979). The concept critical 

thinking has been defined as mental activity that 

involves a mix of creativity, attitude, and intellectual 

resourcefulness (Facione, 1986 and Watson and Glaser, 

1980). Such activity is essentially inaccessible for 

direct measurement. However, the outcomes and attributes 

of the thinking process can be measured. 

According to Watson and Glaser (1980), the Watson

Glaser Critical Thinking Appraisal (WGCTA) measures 

attitudes of inquiry which involve an ability to 

determine the existence of problems and an acceptance of 

the need for evidence to support that which is asserted 

as being true. Critical judgment is measured as an 

ability to determine the weight or accuracy of evidence 

presented to make generalizations and inferences. The 



WGCTA tests rational examination abilities by logical 

determination of the nature of abstractions and the 

strength and validity of arguments. 
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The WGCTA consists of 80 items designed to measure 

critical thinking based on one's abilities to draw 

inferences, recognize assumptions, deduce conclusions, 

and interpret and evaluate arguments (Watson and Glaser, 

1980). The outcomes of critical thinking are measured as 

a score obtained by selecting answers to questions which 

require use of the specific mental activities. The WGCTA 

gives the operational definitions for each of the mental 

abilities included in definition of critical. thinking 

(Watson & Glaser, 1980). The first subtest, "Test 1: 

Inferences", requires discrimination "among degrees of· 

truth or falsity of inferences drawn from given data" 

(Watson and Glaser, 1980, p. 2). The stem for each of 

these questions is a paragraph presenting general 

information. A selection of five inferences follows the 

stem. Each inference is evaluated as being true or 

probably true, false or probably false, or as having 

insufficient data to evaluate the inference. The second 

subtest, "Test 2: Recognition of Assumptions", measures 

the ability to recognize "unstated presuppositions in 

given statements or assertions" (p. 2). The proposed 
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assumptions which follow a given statement are evaluated 

as being made or not made in the statement. "Test 3: 

Deductions" is an exercise to ascertain whether "certain 

conclusions necessarily follow from information in given 

statements or premises" (p. 2). The conclusions are 

determined to follow or not follow the statements. The 

"weighing of evidence and deciding if generalizations or 

conclusions are warranted based on the data given" (p. 2) 

is tested on "Test 4: Inferences". As on Test 3, a 

statement is given and the inference given is evaluated 

as to whether or not it follows from the information 

stated. "Test 5: Evaluation of Arguments" requires 

distinctions between strong and weak arguments on 

particular issues. 

The WGCTA measures reasoning ability as an entity 

separate from the knowledge content of any specific 

discipline (Woehlke, 1985). However, the same abilities 

are used in nursing practice in the diagnostic reasoning 

process and the nursing process. Nurses use critical 

thinking to derive accurate diagnoses and to plan and 

implement individualized health care. The diagnostic 

reasoning process involves assessing the largest relevant 

picture of the patient's circumstances by distinguishing 

relevant from irrelevant cues, making inferences to 
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derive early hypotheses, selectively gathering further 

data, and evaluating data to conclude the diagnoses 

(Miller and Malcolm, 1990; Tanner, 1983; and Carnevali et 

al., 1984). To provide care for meeting the client's 

individualized needs, nurses recognize assumptions, 

inductively and deductively reason, weigh clinical 

evidence, and apply generalizations. The definition of 

critical thinking by Watson and Glaser (1964 and 1980) 

correlates well to the practice focus of nursing and 

nursing education (Miller and Malcolm, 1990). 

In conclusion, the concept "critical thinking", 

possesses the three characteristics of a scientific 

concept which are abstractness, clarity, and congruency. 

The universal meanings of the concept can be categorized 

as logical reasoning, information processing, and 

problem-solving. The attributes which characterize 

critical thinking are defined as an attitude of inquiry, 

critical judgment, and rational examination. The 

theoretical definitions by behavioral and nursing 

scientists correlate well with the operational 

definitions for assessing inferences, recognizing 

assumptions, drawing conclusions, interpreting logical 

consequences, and evaluating arguments. 
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Measuring Critical Thinking 

As critical thinking is recognized as an essential 

ability for functioning in the complex world of health 

c�re, its inclusion in nursing curricula has become a 

focus of education (Andreoli and Musser, 1985 and Miller 

and Malcolm, 1990). The National League for Nursing 

(1989) recognizes critical thinking as a specific 

criterion for accreditation of baccalaureate nursing 

education programs. From this background arise the 

issues surrounding measurement of critical thinking. The 

major issues to be addressed in relation to measurement 

are the objectives, the sc�pe, and the construction of 

instruments (Waltz, Strickland, and Lenz, 1984). 

The Objectives 

The purposes for measuring critical thinking in 

nursing education are to evaluate the outcomes of 

programs and instructional methodologies designed to 

promote critical thinking and to screen applicants for 

admission to educational programs (Woehlke, 1985). In 

addition, measurements are needed to determine the 

relationship between critical thinking and other 

abilities such as academic success in undergraduate 

studies, clinical competence, and passing the licensure 

examination for professional nursing practice. 
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Furthermore, measures are needed to determine the effects 

of variables such as age, gender, ethnic background, 

experience, and knowledge on the development of critical 

thinking abilities. 

The Watson Glaser Critical Thinking Appraisal 

(WGCTA) has been used extensively for these various 

purposes. Other methods have been developed to measure 

critical thinking processes such as video-taped, 

computerized, and written patient simulations with a 

variety of choices for response. The success of these 

methods has been limited based on problems of 

establishing reliability and validity as measures of 

critical thinking (Miller and Malcolm, 1990). 

Program and Methodology Evaluation 

The effects of various levels of college education 

on critical thinking abilities have been studied in 

relation to nursing programs. Pardue (1987) studied the 

differences in decision-making skills and critical 

thinking abilities among associate degree (AON), diploma, 

baccalaureate (BSN), and master's prepared (MSN) nurses. 

The WGCTA was administered to a stratified random sample 

of 27 associate degree, 24 diploma, 33 baccalaureate, and 

37 master's degree nurses (N = 121) from two large health 

care institutions. A one way analysis of variance 
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(ANOVA) and the Scheffe post hoc test were used to test 

the hypothesis that the critical thinking abilities of 

the nurses would not be differentiated by educational 

degree. The results of data analyses on the critical 

thinking scores indicated that baccalaureate (M = 61) and

master's (M = 64) degree nurses scored significantly 

higher (F(J, 117) = 7.20, n = .001) than associate degree 

nurses (M = 52), and nurses with diplomas (M = 56). In 

this same study, the AON, diploma, BSN, and MSN subjects 

were found to be homogeneous between and within groups in 

reporting the frequency of making decisions (Fc3, 117) = 

1.95, n = .125). There were no significant differences 

among the groups in relation to perceptions of the 

difficulty in making decisions (E(J, 117) = 1.38,

n = .25). The four groups were also homogeneous in 

their rankings of experience and knowledge as the most 

important factors which influence decision-making. These 

results of Pardue's study indicated that although there 

were differences in critical thinking abilities among the 

AON, diploma, BSN, and MSN nurses, these differences 

apparently did not affect the self-reported perceptions 

of decision-making abilities (Pardue, 1987). 

The effects of an AON to BSN articulated curriculum 

on developing critical thinking abilities were studied by 
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Gross, Takazawa, and Ross (1987). Using a convenience 

sample of 71 students and paired t-tests, these 

investigators found that both AON (n = 37) and BSN 
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(n = 34) students had significant increases in critical 

thinking scores on the WGCTA from entry to graduation 

from the respective programs. The mean entry score for 

the ADN's was 44.S as compared to a graduation score of 

55, tc69) = 5.96, R < .oo. For the BSN students, the 

mean entry score of 45.6 increased to 57.9, tc69) = 6.83,

R < .oo, by the time of exit from the program. The total 

mean score of 45.0 on admission was significantly lower 

than on graduation (M = 56.4), tc76) = 9.05, n < .oo.

Gross et al. interpreted the significant improvement in 

critical thinking abilities as indicating that the 

nursing curriculum was effective in preparing the 

subjects for critical thinking in nursing practice. 

Similar findings were reported by Berger (1984) who 

found that the scores on the WGCTA for BSN students 

(N = 137) significantly increased from the sopho�ore year 

(M = 77) to the senior year (H = 80), tc136) = 3.98,

� < .os. While Gross et al. and Berger found 

statistic�lly significant increases in critical thinking 

abilities as students progressed in the nursing programs, 

the practical significance of the gains appears to be 
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different. Gross et al. reported mean increases of 10.5 

to 12.3 points with a mean overall gain of 11.4 points on 

the WGCTA. Berger reported an increase in only three 

points. Sullivan (1987), who also used the WGCTA to 

measure critical thinking, reported that there were no 

significant differences between the mean entrance scores 

(M = 57, fill= 9.51) and the mean exit scores (M = 57, 

fill= 8.70) for ADN and diploma nurses (N = 41) enrolled 

in a BSN completion program, tc4o) = 0.10, R = .92.

Other investigators have used responses to patient 

simulations to measure various critical thinking 

abilities of nurses. The formats for presenting the 

simulations are diverse and include videotapes, computer 

programs, and written units. Del Bueno (1983) used 

written responses to questions regarding video-taped 

patient care simulations to measure differences in the 

problem-solving abilities of AON, BSN, and diploma 

nurses. Formal scripts and professional production staff 

and actors were used to develop the video-taped 

simulations. The simulations included sounds, graphic 

data, and patient responses to portray realism in a set 

of twelve simulations. Each videotape portrayed a single 

physiological health problem. Registered nurses (N = 85) 

in practice on medical-surgical units in hospitals in the 
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northwestern United States viewed the situations and 

responded in writing to questions concerning the problem 

being portrayed, actions to correct the problem, and 

rationale for the actions. Participants were given three 

minutes after viewing each situation to answer the 

questions. The results of the study indicated that BSN 

nurses (n = 29; 35% of the sample) correctly answered 53% 

of the questions, AON nurses (n = 39; 45% of the sample) 

correctly answered 40% of all of the questions, and 

diploma nurses (n = 17; 20% of the sample) correctly 

answered only seven percent of the questions. 

Del Bueno (1983) also found that in all educational 

levels of nursing, experienced nurses had higher 

percentages_ of correct answers than inexperienced 

subjects. All of the questions were correctly answered 

by seven of the experienced BSN nurses (n = 15; 51% of 

the sample), three of the experienced AON nurses (n = 12; 

30% of the sample) and one of the diploma nurses with 

experience (n = 14; 82% of the sample). Only one 

inexperienced BSN nurse (n = 14; 49% of the sample) 

correctly answered all of the questions. Three 

inexperienced AON nurses (n = 27; 70% of the sample) and 

none of the inexperienced diploma nurses (n = 3; 18% of 

the sample) correctly answered all of the questions. 
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This study reported only descriptive results. No 

inferential analyses were performed on the data. Content 

validity was the only consideration made in regards to 

the simulations. However, this study indicated that the 

videotaped simulations and written responses may 

discriminate the thinking abilities of nurses with 

differing levels of educational preparation • 

. Within undergraduate educational programs, various 

teaching methodologies have been devised to develop 

critical thinking skills in diagnostic reasoning and the 

nursing process. A variety of measures have been used to 

assess the effectiveness of these programs in developing 

critical thinking abilities. Aspinall (1979) studied the 

effects of an algorithmic approach on the diagnostic 

accuracy of nurses. For the two control and one 

experimental groups, she matched thirty triads of nurses 

for educational background, length of experience, and 

level of performance. The nurses (N = 90) were asked to 

list in order of likelihood the possible causes 'tor a 

decrease in cognitive functioning in a written case study 

of a patient with cirrhosis and gastric bleeding. Using 

multiple t-tests for pairwise comparisons, Aspinall found 

that the nurses in group C who were given a probability 

decision tree for 18 possible diagnoses made more 
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accurate diagnoses (M = 3.8) than nurses in group B who 

had only a list of possible diagnoses (M = 2.6), teas)=

s.20, R < .001. Both of these groups had significantly

higher numbers of accurate diagnoses than group A who 

received only the case study (H = 1.7). For the 

comparison of group C to group A, the t value was 19.88 

(gt= 88), R < .001. For group B versus group A, the t 

value was 4.55 (Q.f = 88), g < .001. These results were 

interpreted as indicating that the decision tree improved 

diagnostic accuracy. While using multiple inferential 

statistical tests, Aspinall corrected against a Type I 

error by dividing the alpha level by the number of 

comparisons for the t-tests. However, the need for 

cautious interpretation of the results was noted by this 

author because reliability and validity data for the 

written case studies, the lists of diagnoses, and 

decision tree were limited to content review by experts. 

Thiele,.Baldwin, Hyde, Sloan, and Strandquist, 

(1986) used a series of five computerized simulations to 

teach cue recognition for development of diagnostic 

reasoning abilities. The junior (n = 43) and senior 

(n = 37) level BSN students (N = 80) were pretested on 

their cue recognition and decision-making skills by 

responding to questions in three computerized problem-
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solving simulations. The subjects then worked through 

five different computerized programs which were designed 

to teach cue recognition and decision-making. Following 

the instructional programs, each student was posttested 

with another set of three computerized problem-solving 

situations which were different from the pretest 

situations but required the mental activities for cue 

_recognition and decision-making. The results of these 

testing measures were analyzed using multiplet-tests. 

For the junior students, the cue-recognition scores 

declined from the pretests (M = 76) to the posttests 

(M = 67) on the first simulation, tc42) = 2.39, R = .02. 

On the second simulation, the scores were relatively 

unchanged with a mean score of 59.9 on the pretest and 

58.4 on the posttest, t(42) = 0.23, g = .82. The results

on the third simulation were more as hypothesized with 

the pretests scores (H = 62.51) being significantly lower 

than the posttests scores (M = 95.37), tc42) = 8.29, 

a< .01. 

The decision-making scores of the juniors followed a 

similar pattern (Thiele et al., 1986). The pretest 

(M = 68.7) and posttest (M = 62.9) scores were unchanged 

for the first simulation, tc42) = 1.86, R > .05. The

mean scores for the pretest on the second simulation (M =
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59.9) were not significantly different than on the

posttest (M = 58.4), tc42) = 0.23, R > .05. The third

simulation indicated a significant increase in the scores 

from 23.8 on the pretests to 70.9 on the posttests, 

tc42) = 11.79, R < .005.

The seniors in this study by Thiele et al. (1986) 

showed more significant changes in scores. On the first 

cue recognition simulations, the scores decreased from 

the pretest scores (M = 83.1) to the posttest scores 

(M = 64.0), t(36) = 4.64, R < .005. The scores on the

second simulation showed a large increase from 9.3 to 

70.9, t(�6) = -10.13, R < .005. Similar results were

found on the third simulation with the pretest scores 

(M = 39.6) being lower than the posttests (M = 87.0), 

tc36) = -10.09, R < .005. Only one of. the decision

making scores for the seniors changed from pretest to 

posttest. This was the third simulation on which scores 

increased from the pretest (M = 53.5) to the posttest 

(M = 65.6), t(36) = -3.27, R < .004. Thiele et,al.

indicated that the simulations had content validity based 

on expert evaluation. Reliability and discrimination 

indices of the simulations were not determined. Measures 

of reliability or validity for the pretests and posttests 

were not reported. The authors interpreted the results 
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as indicating that an extraneous variable such as 

familiarity with the problem-solving situations had 

resulted in high pretest scores for cue recognition. The 

results also suggest�d that the cue recognition skill was 

not readily transferred to unfamiliar situations 

presented on the posttests. The investigators noted that 

pretest scores could have been skewed by lack of 

correction for guessing. Measurement of the effects of 

the simulations also could have been biased by 

differences in the difficulty levels of pretests and 

posttests (Thiele et al., 1986). 

While methods were varied for determining the 

effectiveness of college education and instructional 

programs for developing critical thinking skills, most of 

the studies indicated that educational programs and 

specially designed teaching methodologies positively 

influenced the development of critical thinking. The 

establishment of reliability and validity of the tools 

was readily found in the studies using an objective, 

multiple-choice measure such as the WGCTA (Pardue, 1987). 

The results of studies using algorithms and videotaped, 

written, or computerized problem-solving simulations were 

less well delineated and more ambiguous than those using 

the objective measures (del Bueno, 1983; Sullivan, 1987; 
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and Aspinall, 1979; and Thiele et al., 1986). These same 

issues occurred when such measures were used to evaluate 

the relationship between critical thinking abilities and 

academic success. 

Predicting Academic Success 

As the complexity of health care has increased, 

there has been greater emphasis on developing critical 

thinking skills at the baccalaureate level of nursing 

education (Miller and Malcolm, 1990). To retain students 

in these educational programs, instruments are needed to 

predict academic success (Berger, 1984). Bauwens and 

Gerhard (1987) used a descriptive correlational design to 

identify variables that would predict success in a 

baccalaureate nursing program. Using data from a 

convenience sample of 177 nursing students, a matrix of 

Pearson product-moment correlation coefficients was used 

to determine the relationships among the variables of 

critical thinking as measured on the WGCTA, the pr�

nursing grade point average (gpa), the nursing gpa, and 

the graduation gpa. The mean scores for the WGCTA and 

gpa's were not reported for this study. However, the 

correlation coefficients among the variables were given. 

The matrix indicated that the entry scores on the WGCTA 

were significantly related to the prenursing gpa's 
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(� = .35, R < .005), the nursing gpa's (� = .32, 

R < ,005), the graduation gpa's (� = .30, R < .005), and 

the exit WGCTA scores(�= .50, R < .005). The results 

of a t-test between entry and exit critical thinking 

scores indicated that n9 significant changes occurred as 

a result of the nursing program. The authors interpreted 

these results as indicating that the patterns of critical 

thinking established prior to nursing education 

contributed to success in the program. The results 

further indicated that the WGCTA could be useful in 

predicting academic success (Bauwens and Gerhard, 1987). 

Other investigators have had differing results when 

studying the relationship between critical thinking and 

academic success as indicated by grade point averages. 

Berger (1984) used the WGCTA to study the differences in 

critical thinking abilities between students majoring in 

nursing (BSN) and those majoring in liberal arts. In the 

sophomore year, the BSN students (N = 137) had scores on 

the WGCTA from 50 to 96 with a mean of 77. Berger 

reported that the BSN scores were higher than the scores 

reported for liberal arts freshman (M = 70) and liberal 

arts seniors (H = 74). The BSN students were measured 

again in their senior year and found that the scores had 

significantly increased to a mean of 80 with the lowest 
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score being 55 and the highest score being 95, tc136) =

3.98, R < .as. Critical thinking abilities were also 

compared to grade point averages in nursing and in 

science. No significant relationship was found between 

the WGCTA scores and gpa's in either nursing (� = .14) or 

science(�= .22) students. There was a moderately 

positive relationship between science and nursing gpa's 

(� = .36, R < .05) which indicated tha� students who 

performed well in science also performed well in nursing. 

Berger found no significant differences between the 

critical thinking scores of males (M = 75) and females 

(M = 77). The science gpa's were comparable between the 

male (M = 2.6) and female (M = 2.2) students as were the 

nursing gpa's for males. (M = 3.1) and females (M = 3.5). 

Berger concluded that the nursing program had a positive 

effect for developing critical thinking in students. 

However, the report was preliminary and information such 

as grade point averages for the science and nursing 

students were not given. 

Gross et al. (1987) studied the differences in 

critical thinking between students (H = 60) who succeeded 

in a nursing program (n = 56) and those who dropped out 

(n = 4). The results of independent t-tests of the mean 

WGCTA scores indicated that upon entry into the nursing 
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program, there were no significant differences between 

those who eventually succeeded and those who dropped out. 

The mean score for the students who dropped out of the 

program was not given. The results of this part of the 

study are difficult to generalize because size of the 

sample of dropout students was small. 

Determining Competence 

As well as being used to evaluate educational 

programs and teaching methodologies and to predict 

academic success, measures of critical thinking have been 

used to determine competence in nursing practice. 

Jurchak (1990) defined competence as a capacity for 

making decisions. This capacity indicates that a person 

is able to understand a situation, make choices, and 

communicate the decisions made. The characteristics of 

competence were identified as rational processing of 

information to appreciate a situation and �ts 

consequences and to communicate selected choices 

(Jurchak, 1990). In nursing practice, clinical 

competence is the ability to gather and interpret patient 

information; derive accurate diagnoses; plan and 

implement skilled, individualized care; and evaluate the 

processes, outcomes, and consequences of treatment and 

care (Carpenito, 1989). This ability is indicated when 
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the nurse grasps the full meaning of the personal 

experience in the nurse-patient relationship and reaches 

logical conclusions based on rational examination of the 

risks and benefits of several options (Tanner, 1983). 

Clinical competence requires knowledge, experience, 

skill, and judgment as well as memory, comprehension, and 

critical thinking (Miller and Malcolm, 1990). Competent 

nursing practice also requires communication of 

information and choice selection in a clear, concise 

manner without extreme ambivalence or ambiguity (Jurchak, 

1990). 

Minimal competence. One traditional way of 

measuring minimal competency for nursing practice has 

been the licensure examination. The National Council 

Licensure Examination for Registered Nurses (NCLEX-RN) is 

a standardized test which is organized according to the 

critical requirements for professional nursing practice. 

Items testing diagnostic reasoning, clinical judgm�nt, 

and use of a systematic approach to problem solving are 

incorporated into the test (Ellis and Hartley, 1988). 

Gross et al. (1987) studied the relationship between 

critical thinking and performance on the NCLEX-RN. The 

WGCTA was used as a measure of critical thinking 

abilities in students (N = 120) enrolled in associate and 



baccalaureate degree programs. Entry and exit scores 

were obtained and compared to the results of the 

licensure examination taken at the completion of the 

programs. In the correlation matrix for a multiple 

regression analysis, the exit WGCTA scores (M = 56.4) 

were significantly related to the NCLEX-RN scores 
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(M = 2236, � = .24, R < .05) but the entry WGCTA scores 

(M = 45.0) were not related to performance on the 

licensure examination. In the multiple regression 

analysis, the WGCTA did not significantly contribute to 

the variance in the NCLEX-RN scores. Gross et al. 

concluded that the WGCTA was not the best predictor of 

minimal competency in nursing practice as measured on the 

licensure examination. 

Competence in diagnostic reasoning. A variety of 

other methods have been used to measure the critical 

thinking skills involved in competent nursing practice. 

The relationship between inferential ability and 

diagnostic reasoning skills was studied by Gordon (1980). 

Sixty students in a graduat� nursing program were 

categorized as having high (n = 30) or low (n = 30) 

inferential ability based on the Miller Analogies Test 

(MAT) or the Graduate Record Examination (GRE) Verbal 

Aptitude subtest. The mean scores for the two categories 



93 

were not given. The subjects were videotaped while 

simulating diagnostic reasoning by asking for clinical 

data in regards to patient case materials. A set of 32

possible health states were presented to the subjects who 

gave their rationale for each request for patient 

information. The diagnostic behaviors were coded as 

"multiple hypothesis-testing" (p. 43) when data was 

requested in relation to several diagnoses at one time 

and "predictive hypothesis-testing" (p. 43) when data was 

selected in regards to a particular diagnosis. Gordon 

predicted that subjects with high inferential ability 

would use predictive-testing more frequently and have 

greater diagnostic accuracy than subjects with low 

inferential ability. No differences were found between 

the two groups in the use of predictive hypothesis

testing or in diagnostic accuracy although the group 

means and the specific t-test results were not given. 

This study, like others which used verbal reporting 

or subjective measures of critical thinking, had 

difficulty establishing reliability and validity for the 

measures utilized (Gordon, 1980). The study was based on 

the assumption that verbal reports of the thinking 

processes were reliable indicators of hypothesis-testing 

strategies. In the discussion of the results, Gordon 

-
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indicated that the MAT and GRE Verbal Aptitude Subscale 

may not have been adequate measures of inferential 

abilities in the nurses. 

Westfall, Tanner, Putzier, and Padrick (1986) 

studied the clinical competence of nurses and junior and 

senior nursing students for diagnostic reasoning. 

Videotaped simulated patient situations were used to 

portray a verbal ch�nge-of-shift report and signs and 

symptoms suggestive of several problems. Included with 

the simulations was a complete set of health data of the 

portrayed "patient". Subjects of a convenience sample 

(H = 43) with 15 junior and 13 senior nursing students 

and 15 staff nurses were asked to verbalize their 

thoughts while attempting to make diagnoses in the 

situations. The verbal responses were coded into six 

categories. An accurate hypotheses (AH) was a response 

which correctly explained the cues of the presenting 

problem in the simulation. A response which was a 

possible but incorrect interpretation of the signs and 

symptoms was a plausible hypothesis (PH). Implausible 

hypotheses (IH) were highly unlikely explanations of the 

information. When a response correctly explained a 

condition which was related to the presenting problem, it 

was coded as a related hypothesis (RH). If a subject 
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described a nursing action in response to the situational 

cues, the response was categorized as a nursing action 

inference (NAI). Generalizations regarding the 

simulation without specifically identifying the problem 

were listed as other inferences (OI). 

Interrater reliability for categorizing the 

responses by two research assistants was determined to be 

moderate to high using Cohen's coefficient of agreement 

for each category as follows: AH(�= .97), PH(�=· 

.84), IH (X = .64), RH(�= .77), and NAI (� = .67). 

Analysis of variance revealed no significant differences 

among the groups of subjects for any of the hypotheses or 

inferences categories. Westfall et al. explained that 

the validity of the verbal protocol method in portraying 

actual thought processes is not universally accepted. 

The methodology used in this study was not sufficiently 

powerful to identify differences in critical thinking 

abilities of nurses and students for diagnostic 

competency (Westfall et al., 1986). 

Competence in thinking. The effects of 

baccalaureate education on clinical competence in nursing 

performance were measured by DeBack and Mentowski (1986). 

They used the Job Competence Assessment (JCA) scale to 

measure nurse performance as manifested in specific job 
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related actions. The Job Competence Assessment was 

composed of four instruments which included a peer 

nomination questionnaire for outstanding and good nurses, 

an inventory of 120 job behaviors, a biographical 

questionnaire, and an interview of critical incidents 

regarding nursing performance. Three of the nine 

categories on the JCA were indicative of critical 

thinking abilities such as 1) independence of thoughts 

and actions, 2) conceptualization, and 3) reflective 

thinking. The ability to conceptualize was defined as 

being able to recognize the relationship between two 

different pieces of information and giving rationale for 

the relationship. Independence in taking action as a 

patient advocate or in assuming responsibility for one's 

own judgment and acts was coded as Independence on the 

JCA scale. Reflective thinking was coded when the nurse 

examined personal behaviors, feelings, or beliefs and 

their consequences. In this study, associate degree and 

diploma nurses (n = 38) were contrasted with BSN 'and 

higher degreed nurses (n = 45). The results of a 2 x 2 

(education x experience) analysis revealed that the 

nurses with higher levels of education exhibited more 

independence (M = 2.05) than nurses with less education 

who had a mean Independence score of 1.13 (R < .005). 

--
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The less educated subjects demonstrated more failures at 

conceptualization (M = 0.53) than the more educated 

nurses (M = 0.24, R < .03). The reflective thinking 

abilities were greater for nurses with higher levels of 

educa�ion (M = 0.24) than for those with less education 

(M = 0.11, R < .06). The F values for the ANOVA were not 

given but the degrees of freedom were reported as one and 

76. The reliability and validity of the JCA were not

given in this report. Three coders worked separately and 

did not reach acceptable levels of interrater reliability 

(DeBack and Mentowski, 1986). However, the authors 

explained that the discrepancies among the coders were 

resolved by consensus. These results were interpreted as 

indicating that education had a positive effect in 

developing the critical thinking abilities of reflective 

and independent thinking and conceptualization. 

Competence in problem solving and decision-making. 

DeTornyay (1968) attempted to measure problem-sqlving 

abilities of sophomore student nurses as Efficiency, 

Proficiency, and Competency Indices and Net Scores 

derived from choices made in a simulated patient care 

situation with a branched format. The subjects of a 

convenience sample (N = 65) were randomly assigned to six 

groups. Three of the groups received instruction from 
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teachers who were specially trained to structure and 

sequence the teaching of the concept homeostasis. The 

three control groups were taught by faculty who were 

instructed to use their customary methodologies for 

teaching homeostasis. The instruction on homeostasis was 

presented in three 90-minute class sessions over a two 

week period. All subjects were then posttested with the 

branched patient care simulation. 

Content validity for the posttest was established 

through review by six nursing experts. Construct 

validity was established by testing a comparison group 

(n = 37) which did not have the same exposure to 

physiology or nursing instruction as the research 

subjects. The nursing students scored significantly 

higher on the Proficiency (F(l, 96) = 18.2, R < .01) and

Competency (F(l, 96) = 29.21, R < .01) indices and the

Net Score (F(l, 96) = 63.22, R < .01) while the

nonnursing students had higher-Efficiency Indices 

(Fc1,96) = 18.2, R < .01). DeTornyay contributed this

latter difference to the nursing students selections of 

more choices since nonessential choices lowered 

Efficiency Index Scores. Establishment of test-retest 

reliability was attempted by testing a group of students 

with characteristics similar to those of the study 
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groups. Pearson product-moment correlation cofficients 

were computed for two test administrations which were 

separated by four weeks. Only the Net Score(�= .57, 

n < .• 01) and the Efficiency Index(�= .ss, n < .Ol) 

indicated significant correlations for test-retest 

stability. 

The results of DeTornyay's (1968) study were as 

inconclusive as the reliability and validity studies on 

the measurement of problem solving abilities. Analysis 

of data with a Kruskal-Wallis one-way analysis of 

variance revealed no significant differences between the 

six groups on the Efficiency Cle 1, 59) = 2.19, n > • 05) , 

Proficiency (.f ( 1, 59) = 1.96, R > • 05) , Competency

(.E(1, 59)
= 2.24, R > .OS) indices, and the Net Scores 

(.[( 1, 59)
= 0.25, R > • OS) . A major threat to the 

validity of the study occurred when the teacher in one of 

the control groups used a case study example which was 

similar to the patient situation in the branched 

simulation used for the posttest. While DeTornyay's 

attempt to measure problem-solving abilities was 

admirable, the difficulties with an unreliable and 

invalid tool became apparent.

Grier (1976) used written descriptions of four 

patient situations to measure decision-making abilities 
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of nurses. Twenty-nine medical-surgical nurses and 21 

home health care nurses read the patient situations and 

the descriptions of nursing actions and patient outcomes 

which followed the case studies. The nurses ranked the 

actions as to that which they considered to be best for 

the patients in the situations. The subjects then 

assigned probabilities of the occurrences of outcomes and 

assigned values to these outcomes. Grier computed the 

expected value (EV) of an action by summing for all 

outcomes of an action the products of multiplying the 

probability of an outcome by the value of that outcome. 

Odds ratios were computed for 185 decisions to determine 

the degree of agreement between the highest EV and the 

first-ranked action and the ordering of EVs and the 

ranking actions. For three of the four patient 

situations, the agreements between the highest expected 

value and first-ranked nursing action were statistically 

significant (Warner situation, X
2

c4, H = 185) 
= 9.96, 

R < .01; Thomas situation, X
2

(4, H = 185) 
= 15.05, 

a< .01; and Anderson situation, X
2

c4, H = 185) = 109.35,

a< .001). The nurses chose actions that had the highest 

EVs for 109 of the 185 decisions and the actions ranked 

first were consistent with the probabilities and the 
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the values assigned to the outcomes of·SS.9% of the 

decisions. 

Grier interpreted these results as indicating that 

nurses used rational processes for decision-making 

instead of intuitive choices. The validity of this 

interpretation is questionable when statements regarding 

intuitive choices and rational decision-making are 

contradictory. Initially an "intuitive decision" was 

defined as being the first nursing action chosen for a 

situation. When the actions ranked first by the nurses 

significantly agreed with the probabilities of the 

highest expected value, the results of the study were 

interpreted as indicating use of a systematic, objective 

decision-making process. Other concerns for reliability 

and validity in Grier's study occurred in relation to the 

instruments used for the independent variable. The 

decision-making situations were based upon actions and 

outcomes recorded in nursing records of actual patients. 

Content validity was established with a chart review and 

review of the case study situations by experts. No 

further tests of reliability or validity were performed 

on the case studies or on the ranking exercises used to 

measure decision-making abilities. 
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Assessing Variable Relationships 

A final purpose for measuring critical thinking is 

to determine the relationships among variables which 

affect these cognitive skills. The WGCTA has been used 

extensively in research studies to determine the 

relationship of critical thinking to factors such as age, 

ethnicity, work and educational experience, and 

creativity. The results of the studies have varied. 

Gross et al. (1987), who studied the effects of an 

articulated curriculum on critical thinking and the use 

of the WGCTA as a predictor of success on the NCLEX-RN, 

also examined the relationships of age, ethnicity, and 

years of experience after high school to critical 

thinking abilities. In a correlation matrix of the 

predictors of performance on the WGCTA, age and years of 

education after high school were not significantly 

related to critical thinking as indicated by the low 

correlation coefficients (� = .18, R > .OS) for age and 

the exit WGCTA scores and for years of education after 

high school and the exit WGCTA scores(�= .06, R > .OS). 

The mean age and mean number of years of education were 

not reported. There were no significant differences in 

the performances of caucasian, Japanese, and Filipino

subjects in an analysis of variance of the WGCTA scores.



The F value and mean critical thinking scores for the 

three groups were not given. 
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In a longitudinal study, Sullivan (1987) assessed 

the effects of a BSN program on critical thinking, 

creativity, and clinical performance of registered nurses 

(N = 41). The registered nurses were graduates of 

diploma or associate degree nursing programs who were 

enrolled in a BSN degree completion program at a large 

midwestern state university. Entry scores were obtained 

on the WGCTA, Torrence Test of Creative Thinking (TTCT), 

and the Steward evaluation of Nursing Scale (SS). Exit 

scores on the same three instruments were obtained for 

those RN's who graduated from the program. Multiple t

tests were used to compare mean scores on the three 

measures of critical thinking on entry and exit. 

Multiple Pearson product moment correlation coefficients 

(rho) were used to analyze relationships among the 

various scores and grade point averages (gpa). Sullivan 

reported that there were no significant differences 

between the mean entrance scores (M =57, SD= 8.51) and 

the mean exit WGCTA scores (M = 57, SD= 8.70), tc4o) =

.10, R = .92. Creativity scores were found to lower from

entry (M = 114, SD= 41."76) to exit (M = 107.10, SD= 

25.27) from the BSN program, t(40) = -2.54, R = .016.
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The significance of this finding must be viewed with 

caution since the alpha level was not adjusted for the 

multiple analyses leading to an increased risk of a Type 

I error (Roscoe, 1975). Sullivan also reported that 

there were significant (R < .OS) positive correlations 

between critical thinking scores, grade point averages, 

and creativity. However, the actual correlation 

coefficients were not given. 

Tiessen (1987) used a convenience sample of 150 

students (freshmen, n = 41; sophomores, n = 37; juniors, 

n = 38; and seniors, n = 34) enrolled in a large 

metropolitan BSN program in the midwest to determine 

which variables related to critical thinking abilities. 

A multiple regression analysis (MRA) was used to study 

the relationship of critical thinking to the following 

variables: SAT verbal scores; SAT quantitative scores; 

gpa; age; and total number of credit hours in natural 

sciences, behavioral sciences, arts and humanities, and 

professional nursing courses. In the correlation matrix, 

Tiessen found moderately positive correlations between 

critical thinking (M = 65.67) and the SAT quantitative 

scores (M = 519.91, � = .38, R < .05). Critical thinking 

abilities were similarly related to verbal abilities with 

the SAT verbal scores averaging 510.92, � = .33, R < .05. 

--



-
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Moderately positive correlations were also found between 

critical thinking and the gpa (M = 3.05), � = .32, 

a <  .05 and the total number of credit hours in the arts 

and humanities (M = 18.65), r = .30, a <  .01. In the 

stepwise MRA, three of these variables (SAT quantitative, 

total number of hours in arts and humanities, and gpa) 

accounted for 24% of the variance in the critical 

thinking scores (multiple B = .49, B2 
= .24, Fc2, 147) = 

24.45, a <  .000) with the SAT quantitative scores 

accounting for most (14%) of the variance. The SAT 

verbal scores failed to enter the equation because of 

multicollinearity with the SAT quantitative scores. 

Tiessen explained that students' math abilities most 

strongly correlated with critical thinking abilities. 

In summary, the use of various instruments for 

measuring critical thinking have been described in 

relation to the objectives of such measures. The use of 

the WGCTA as a measure of critical thinking was compared 

to written, videotaped and computerized patient 

situations for: (1) evaluating educational programs and 

specific teaching methodologies, (2) predicting academic 

success, (3) determining competence in nursing practice 

and (4) assessing the relationships among variables 

affecting critical thinking. The next issue to be 



addressed is the scope of measurements for critical 

thinking. 

The Scope of Measurement 
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Once the purpose and objectives for measurement of a 

concept have been determined, specific dimensions are 

delineated with a blueprint to establish the emphasis or 

scope of the measure (Waltz, Strickland, and Lenz, 1984). 

The.blueprint outlines the structure of the test 

according to a variety of aspects such as content on 

processes and outcomes, levels of item difficulty, and 

steps in an approach to problem-solving. The scope 

reflects the domain to be measured and the relative 

importance of the various dimensions (Waltz et al., 

1984). 

Because critical thinking is complex and 

multidimensional, questions have been raised regarding 

the scope of measures of this vital skill. Beyer (1984a) 

summarized obstacles to measurement of critical thinking 

by expounding on the lack of consistent definition and 

confusion regarding identification of critical thinking 

skills an� subskills. on initial inspection, this lack 

of definitional consistency and clarity may seem to be 

true as many definitions were identified in the concept 

analysis of critical thinking. Reasoning, information 
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processing, and problem-solving were all described as 

critical thinking processes. However, shown in the 

defining attributes of the concept, these three cognitive 

abilities can be integrated and critical thinking 

processes and outcomes can be specified (Bandman & 

Bandman, 1998). The main concern in measurement of 

critical thinking then becomes one of selecting an 

operational definition that addresses specific (not 

exhaustive) outcomes of critical thinking abilities 

(Facione, 1986). 

Beyer (1984a) criticized tests of critical thinking 

as being conceptually inadequate because they measure 

discrete, isolated skills, thereby ignoring the sequences 

of cognitive operations in which a person engages for 

thinking. This criticism seems juxtaposed to his own 

comments regarding the need to define specific skills. 

Facione (1986) argued for testing the various critical 

thinking skills and subskills to discriminate strengths 

and weaknesses in relation to logical reasoning, 

information processing, and problem-solving. This 

discrimination helps to diagnose specific areas for 

development. This need was further addressed by Arons 

(1985) who recognized the value of specifying simple, 

underlying processes of logical reasoning to enhance 
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development of critical thinking capacities. Separate 

cultivation and exercise of the various abilities can 

lead to subsequent conscious integration of the skills 

resulting in synthesis of the critical thinking processes 

(Arons, 1985) . 

When determining the scope for a measurement of 

critical thinking, consideration must be given to context 

since critical thinking is sensitive to the context of 

personal experience and knowledge (Norris, 1985). A 

person's background assumptions strongly affect the 

ability to make correct inferences and draw logical 

conclusions (Young, 1980). Along with knowledge and 

experience, a disposition or "spirit" to use critical 

thinking is a key to practical benefit (Norris, 1985 and 

Paul, 1984). This spirit causes a person to approach 

problems or situations with a questioning attitude. 

One's own thinking is monitored and critiqued in an open, 

honest search for truth, and there is a disposition to 

act in relation to the outcomes of critical thinking 

(Paul, 1990 and Norris, 1985). 

A counterpoint to the argument of measuring critical 

thinking skills only within the context of a discipline 

is the identification of generic critical thinking 

abilities. Arons (1985) described ten underlying 
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processes of critical thinking that are common to many 

disciplines. The first commonality is consciously 

raising questions. This process promotes the transfer of 

relevant knowledge to unfamiliar situations so that there 

is continued growth and development of the discipline. 

The next commonality, being able to tolerate ambiguity in 

decision-making while being aware of gaps in available 

information, provides a frame of reference for 

determining the presence or absence of evidence for 

validation of conceptual models or theory. 

Distinguishing fact, conjecture, and opinion are critical 

thinking abilities that are basic to logical reasoning as 

are the abilities to recognize words as only symbols of 

ideas and to identify unarticulated assumptions in a line 

of reasoning. Making inferences from 0bservations and 

recognizing when inferences cannot be drawn promotes 

development of knowledge and theory on disciplines. 

Further extension of knowledge occurs through use of 

hypothetico-deductive reasoning, differentiating 

inductive and deductive reasoning, analyzing reasoning, 

and transferring reasoning methods to unfamiliar contexts 

(Arons, 1985). Since these commonalities of critical 

thinking exist, Arons contends that a generic measure of
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critical thinking such as WGCTA, can be developed outside 

of the context of a discipline. 

The WGCTA is a measure of an individual's abilities 

as a composite of critical thinking skills represented by 

a total score on the five subtests (Watson and Glaser, 

1980). The exercises on the WGCTA include situations and 

data encountered in daily experiences at work, in the 

classroom, and in the news, newspapers, and magazines. 

Some of the items on the WGCTA are neutral with content 

that is noncontroversial while other items contain 

content with frequently provokes strong feelings. The 

scope of the WGCTA is measurement of critical thinking 

within the context of everyday life (Watson and Glaser, 

1980). The scope of a measurement becomes the basis for 

constructing a tool that is reliable and valid (Waltz et 

al., 1984). 

The Construction 

Just as the blueprint of a measure is based on the 

objectives, the types of items to be used on the tool are 

derived from its scope. In his criticism of tests of 

critical thinking, Beyer (1984a) stated that use of 

multiple-choice items to measure competence in critical 

thinking is incongruent with the nature of the skills. 

He purported the need to develop instruments and 
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observation techniques to measure the processes of 

critical thinking behaviors. Norris (1985) specifically 

described the need to measure the actual thinking 

processes to obtain explicit indications of reasoning, 

information processing, and problem-solving. However, 

the difficulties found in accurately and consistently 

measuring such inaccessible mental processes outweigh 

their value. The studies previously described as using 

written, videotaped, or computerized problem-solving 

situations were less successful in finding generalizable 

results than those studies using more objective type 

measures of critical thinking outcomes such as the WGCTA 

(Facione, 1985). According to Facione (1985), the 

challenge of formulating items for a test of critical 

thinking outcomes is not the technicalities of the items, 

but development of uniquely correct and incorrect answer 

choices for the questions. 

The WGCTA

As seen in the studies described in relation to the 

objectives for measuring critical thinking, the WGC�A is 

the most widely used measure of critical thinking in 

nursing education research (Miller and Malcolm, 1990). 

The WGCTA is practical to use because of its multiple 

choice format and ease of administration and grading 
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(Woehlke, 1985). The WGCTA is an multiple-choice test 

consisting of 80 items which are distributed as sixteen 

items for each of the five subscales. The subscales are 

designed to test critical thinking abilities for 

recognizing inferences, identifying assumptions, deducing 

conclusions from statements and premises, drawing 

conclusions from generalizations, and evaluating 

arguments (Watson and Glaser, 1980). The total score for 

WGCTA is the number of items correct with 80 being the 

highest possible raw score. The scores are used to 

relate individual performances to the scores of 

specifically defined normative groups such as nursing 

students in baccalaureate programs in the South, West, 

and Midwest. 

Woehlke (1985) identified the WGCTA as a highly 

reliable and valid measure of the outcomes of very 

complex processes. studies have shown that the WGCTA 

discriminates higher levels of critical thinking in 

students who have been exposed to programs designed to 

foster critical thinking or to higher levels of 

collegiate education (Berger, 1984; Pardue, 1987; Gross 

et al., 1987; and Bauwens and Gerhard, 1987). The test 

Manual (Watson and Glaser, 1980) included reports of 

reliability, validity, and stability of the instrument. 
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Internal consistency has been indicated in 228 twelfth 

graders with split-half reliability coefficients of .69 

to .as for the five subscales. Stability of the measure 

over three months was indicated by a coefficient of .73 

in a group of 96 college students. Content validity was 

demonstrated in the nursing literature on logic, 

diagnostic reasoning, problem-solving, and decision

making (Bandman and Bandman, 1988; Tanner, 1983, and 

Berger, 1984). Studies showing that nursing education 

programs designed to foster critical thinking improved 

the scores on the WGCTA indicated construct validity 

(Pardue, 1987; Gross et al., 1987; and Bauwens and 

Gerhard, 1987). 

The total score on the WGCTA represents a measure of 

the outcomes of critical thinking (Watson and Glaser, 

1980 and Facione, 1986). Other studies have been 

conducted to establish reliability and validity of 

clinical simulations to measure the processes of critical 

thinking. The following review describes two major 

studies which were conducted to test validity and 

reliability of the construction of measures testing 

thought processes during management of clinical

situations. 
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Clinical Simulations 

McLaughlin, Carr, Delucchi (1981) used a multimethod 

approach to study reliability and validity of two 

clinical simulation tests (CST) one of which was for 

management of a person with hypertension (CST:HYP) and 

the other for chronic obstructive pulmonary disease 

(CST:COPD). The tests were designed to measure the 

subject's proficiency in diagnostic reasoning and 

clinical judgment for managing the simulated patient. 

Other dimensions measured on the clinical simulation 

tests were the psychosocial and pathophysiological 

approaches to patient care (McLaughlin et al., 1981). 

The simulations were initially presented as a 

videotape of the chief complaint. A subject was then 

required to generate 10 pertinent questions to assess the 

patient's problems (McLaughlin et al., 1981). Subjects 

rated each question on a scale of one for most important 

to seven for least important. A videotaped interview 

presented a review of body systems and family, medical, 

and social histories. In response to the interview, 

subjects summarized the data presented in the interview 

and rated the importance of each fact on a scale of one 

to seven. In a test booklet which accompanied the 

videotape, the data are described from the physical 
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examination of the simulated patient's first visit to the 

subject's office. The subject then selected and rated 

the physical examination procedures most appropriate for 

the patient. A list of relevant physical findings and a 

photographic reproduction of a fundascopic examination 

were then presented and the subject responded to the 

simulation by formulating a rated list of the patient's 

problems. 

Continuing in the diagnostic reasoning process, 

choices were presented for clinical laboratory tests. 

Subjects selected and rated the appropriate tests. 

Interpretations of a photograph of a chest x-ray and a 12 

lead electrocardiogram recording were required. Subjects 

then recorded and rated the problems for management. A 

series of five simulated visits were presented so that 

the subject again assessed, identified, and managed the 

patient's problems. Treatment choices were selected and 

rated with each visit, and a summary of follow-up plans 

and the prognosis were recorded at the end of the fifth 

visit (McLaughlin, Cesa, Johnson, Lemons, Anderson, 

Larson, and Gibson, 1979).

The proficiency score was derived by comparing the 

sUbject's test responses to those of an expert panel. 

Errors of commission and omission were determined from 
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the comparison with expert responses. Certain items in 

the simulation were identified for the pathophysiological 

and psychosocial scales. The scores on these scales were 

determined by summing the subject's ratings of these 

items. The actual scoring system was not described in 

the report of this study (McLaughlin et al., 1979). 

In the 1981 study by McLaughlin et al., test-retest 

reliability was assessed by administering the simulation 

of a hypertensive patient (CST:HYP) to 33 subjects (11 

physicians and 22 nurses) and the COPD (CST:COPD) 

simulation to 27 subjects (3 physicians and 24 nurses) on 

two different occasiohs. The time between the testing 

periods was 60 to 90 days. Pearson product moment 

correlation coefficients were calculated on the matched 

scores for the proficiency, psychosocial, and 

pathophysiological scales. The results of these 

correlations indicated adequate stability since the 

correlations were high for proficiency scores on the 

hypertension case(�= .72, R < .05) and for the COPD 

case (� = .73, R < .05). In the simulated hypertensive

patient, test-retest correlation coefficients were 

moderately acceptable for the Psychosocial Scale(�= 

.67, � < .05) and the Pathophysiological Scale (� = .68,

n < .05). The stability coefficients were high for the 
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Psychosocial Scale(�.= .71, g < .05) and the 

Pathophysiology Scale(�= .as, g < .OS) in the COPD case 

presentation (McLaughlin et al., 1981). 

In this same study by McLaughlin et al. (1981), 

content validity was established by reviewing 

authoritative literature on assessment, diagnosis, and 

management of hypertension and chronic obstructive 

pulmonary disease. A Likert-type questionnaire designed 

to evaluate the characteristics of the clinical 

simulations was administered to the subjects who 

completed the simulations. The results of the 

questionnaire indicated that most of the subjects (88% to 

100%) perceived the decisions they had to make in the 

simulations as being similar to decisions they made in 

actual practice. Seventy-one to 100% voted that the 

simulations allowed them to demonstrate their primary 

care abilities. The exercises were rated as challenging 

by 75% to 100% of the subjects. 

Concurrent validity of the hypertension and COPD 

tests was evaluated by comparing item by item responses 

of the two expert panels (McLaughlin et al., 1981). A 

Wilcoxon test was used to test for homogeneity. For the 

CTS:HYP, 98% of the 597 items showed no statistical 

differences between the ratings of the two groups. 



118 

Homogeneity was also indicated for the CST:COPD as 97% of 

the items were rated the same. The authors tested 

construct validity for each CST by comparing the 

proficiency scores of physicians and nurse practitioners 

to premedical (n = 34) and nursing (n = 30) students. 

The physicians scored significantly higher than the 

premedical students (t(4?) = 5.96, R < .025) on the

CST:HYP and on the CST:COPD (t(67) = 2.62, R < .025).

Likewise, the practitioners scored higher than the first 

year nursing students (tc82) = 2.30, g < .025) on the 

CST:HYP as well as on the CST:COPD (t(9?) = 7.82,

R < .025). These results indicated that the clinical 

simulation tests discriminated between groups with the 

ability and knowledge to perform well and groups without 

such abilities. The research control in the study by 

McLaughlin et al. (1981) makes it one of the best for 

affirming the use of clinical simulations to evaluate 

problem-solving abilities in nurses (Holzemer, 1986). 

In a similar study but on a broader scope, Holzemer, 

Schleutermann, Ferrand, and Miller (1981) validated the 

use of simulations for eval�ating problem-solving skills 

of nurse practitioners. The Patient Management Problem 

(PMP) instrument used in this study was a 37 page, 297-

item, paper and pencil test with a branched format. The 

-
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test was designed by the combined efforts of a content

oriented nurse practitioner and a process-oriented 

educator (Holzemer et al., 1981). 

Scoring for the PMP was based on an item weighting 

system in which each item was weighted as essential (+l), 

contributory but nonessential (O), or inappropriate (-1). 

A proficiency score was derived by summing the points 

earned on the simulation divided by the maximal points 

that could be earned by following the optimal route. 

This score was converted to a percentage of maximal 

points by multiplying by 100. 

Following the construction of the instrument, the 

PMP was independently reviewed by a panel of five experts 

with varied expertise in content and simulation 

construction. The PMP was pilot tested on 15 nurse 

practitioners. Revisions were made as a result of the 

pilot study and expert review, and the PMP was compared 

to four other measures in a multitrait-multimethod study. 

The subjects who completed the PMP also completed: (1) a 

47 multiple-choice items cognitive examination with a 

high Kuder-Richardson 21 reliability coefficent (KR-21 = 

.71); (2) a self-chart audit which had a high test-retest 

correlation coefficient(� = .77, Q < .05); (3) a

demographic questionnaire which obtained information
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regarding educational background, location and type of 

practice setting, and sources of patient care guidelines; 

and (4) Self- and Colleague Evaluations of Clinical 

Practice which were parallel 20-item Likert-type scales 

(Holzemer et al., 1981). 

The multitrait-multimethod correlation matrix was 

formed with all reliability estimates calculated from 

Pearson product moment correlation coefficients. 

Convergence with another measure was indicated when the 

PMP correlated well (� = .56, R < .01) with the cognitive 

examination. Divergence was unexpectedly indicated when 

the PMP scores poorly correlated with the self-chart 

audit(�= .01, R > .05), Self-Evaluation (r = .19, R < 

.05) and the Colleague-Evaluation(�= .08, R < .05). 

Holzemer et al. (1981) used a stepwise multiple 

regression analysis to determine how well the various 

measures predicted the PMP total scores. The multiple

choice examination was the best predictor of performance 

on the PMP as it explained 32% of the variability 

although it was not a significant amount (multiple R = 

.56; E(l, 49) = 22.95, R < .10). The evidence from this

study minimally supported the validity of PMP's as a 

measure of problem-solving. The authors concluded that

the multiple-choice tests, which were highly 

--
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intercorrelated with the PMP's, appeared to be superior 

measures of problem-solving skills because they were 

easier to construct and test for reliability and 

validity. 

In the second phase of establishing reliability and 

validity for Patient Management Problems (PMP), Farrand, 

Holzemer, and Schleutermann (1982), encountered many 

difficulties in an attempt to establish construct 

validity. Great efforts were made to develop three PMP's 

that were equally difficult with each simulation being a 

situation of an acute illness superimposed on a chronic 

illness. The PMP's were administered to three different 

groups of nurses (AD/Diploma, n = 12; BSN, n = 9; and 

MSN, n = 10; total, li = 31) and two types of nurse 

practitioners (Certificate, n = 26 and Master's, n = 20; 

total, N = 46). In all three simulations, the BSN nurses 

scored higher than the AD/Diploma nurses and the MSN's. 

For the PMP on a patient with acute pneumonia 

superimposed on chronic bronchitis, the BSN's had a mean 

score of 36.49% (fill= 16.51) out of a possible score of 

100%. The AD/Diploma subjects had a mean score of 30.27 

(SD= 20.39) and the MSN's scored 24.14 (SD= 18.74).

The BSN nurses scored 28.05 (SD= 6.17) on the PMP of 

recurrent epistaxis and hypertension while the AD/Diploma
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nurses scored 21.54 (SD= 8.04) and MSN's scored 20.77 

(SD= 6.17). For the simulation on monilial vaginitis in 

conjunction with diabetes mellitus, the BSN's scored 

49.64 (SD= 7.73), the AD/Diploma nurses scored 35.39 

(SD= 8.91), and the MSN's had a mean score of 41.04 

(fill= 15.85). The F value for the measure of differences 

between the types of nurses· was 33.18 (df = 1.63; 

R < .001). The differences with the three PMP's was 

indicated by the l value of 50.63 (df = 2, 127; 

� < .001). These results indicated that performance on 

the three PMP's was inconsistent and the PMP's did not 

discriminate between those nurses expected to have 

greater knowledge with higher levels of education and 

those with less preparation. Thus, construct validity 

was not supported. 

In summary, measures of critical thinking abilities 

are needed to evaluate the effectiveness of educational 

programs and to determine the relationships among the 

variables which impact or impacted by critical thinking 

such as age, gender, ethnicity, academic success, and 

clinical competence in nursing practice. The Watson 

Glaser Critical Thinking Appraisal (WGCTA) is a test that 

has been used to measure critical thinking abilities in a 

variety of studies. The scope of the WGCTA encompasses 
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five aspects of critical thinking which relate to making 

inferences and deductions, drawing conclusions, 

identifying assumptions, and evaluating arguments within 

the context of everyday life experiences (Watson and 

Glaser, 1980). As an objective measure of critical 

thinking, the construction of the WGCTA has helped to 

promote the establishment of reliability and validity of 

studies on critical thinking. Patient care simulations 

have demonstrated numerous problems as measures of 

critical thinking. Most simulations are lengthy and time 

consuming for the participant, are difficult to 

administer, and fail to demonstrate adequate reliability 

and construct validity. The next section of this 

literature review analyzes the methods used to promote 

development of critical thinking skills. 

Teaching Critical Thinking 

The need to promote development of critical thinking 

abilities in college students has been recognized as an 

educational .ideal for maintaining democracy in a 

technologically advanced society (Kinney, 1980). Paul

(1984) emphasized the importance of developing

"emancipatory reasoning" (p. 5) or insight into one's own 

thinking processes as fundamental to education for a free

society. He proclaimed comprehensive critical thinking
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skills as essential for development of·autonomous 

individuals who possess insight into and command of their 

own cognitive and affective processes (Paul, 1984). In 

nursing education, the development of critical thinking 

skills is recognized as the basis for promoting 

professional autonomy or the freedom to make independent 

and collaborative decisions in nursing practice (Miller 

and Malcolm, 1990). Developmental theories have described 

various stages of progression in thinking abilities and 

studies have been done to determine the effectiveness of 

various approaches for teaching critical thinking. 

Developmental Theory and Critical Thinking 

The development of cognitive skills in children and 

adults has been studied and described by theorists such as 

Piaget, Perry, and Kohlberg. studies conducted under the 

theoretical frameworks of these developmentalists indicate 

that levels of development are sequential and 

transcultural from childhood through adulthood (Thompson 

and Thompson, 1985). There are individual differences in 

the rates of sequential development that occur as a result 

of genetic and environmental influences. However, the 

sequencing appears to be consistent in a variety of

cultures. 
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According to Piaget (1953), children assimilate 

knowledge from experience and organize this knowledge 

through a variety of mental operations. In infancy, 

sensorimotor skills are predominant in intellectual 

development, then there is progression to the 

preoperational and concrete operations stages. Piaget 

theorized that by age 12, intellectual development reached 

the final stage of formal operations in which logical 

reasoning capabilities are developed (Sigel, 1984). 

Piaget's theory predicts that college students would 

possess the cognitive skills required for logical and 

abstract reasoning, information processing, problem

solving, and decision-making (Cafolla, 1987). However, 

research studies do not support the idea that critical 

thinking is widespread in college students (Norris, 1985). 

Educators have noted that many college students have not 

progressed beyond the stage of concrete thinking. Cafolla 

(1987) used the last six subtests of the Inventory of 

Piaget's Developmental Tasks (IPDT) to measure the level 

of cognitive reasoning in 23 college students. The IPDT

is a 72 item multiple choice test that differentiates

thinking abilities into the various cognitive

developmental stages. In Cafolla's study, only nine of
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the students demonstrated formal operations thinking while 

14 were concrete thinkers. 

Perry (1970) subdivided the levels of formal 

operations into dualism, multiplism, and relativism with 

progression defined in each sublevel. In the stage of 

dualism, the world is viewed as having right and wrong 

answers for all questions and diversity is believed to be 

unwarranted (Perry, 1970). With progression to . 

multiplism, diversity is accepted but is considered 

temporary until a right answer is found or another opinion 

formulated. The development of relativism is indicated 

when an individual recognizes that understanding occurs 

within specific contexts in the world. Diversity is 

recognized and the individual analyzes events from a 

variety of view points (Frisch, 1987a). In a study based 

on Perry's theory of young adult cognitive development, 

Frisch (1987b) used essays written in response to two 

questions about feelings and actions in educational 

settings to measure the intellectual development and 

critical thinking abilities of college students. Using 

two independent raters with 86.5% agreement, the essays

were analyzed and placed in one of the categories of 

cognitive development. While the actual results of the

study were not described, Frisch stated that the majority
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of the junior nursing students (N = 42) were operating at 

the level of multiplism in which diversity was perceived 

but considered temporary until a correct answer was found. 

Nokes (1989) reviewed the findings of studies based 

on Kohlberg's Moral Reasoning Theory which defined three 

levels of development that are subdivided into six stages 

of moral reasoning. Level one was "preconventional" in 

which conformity to social norms occurred because of fear 

of punishment (stage 1) or to obtain personal favors 

(stage 2). The second level was "conventional" in which 

obedience was a result of peer group pressure (stage 3) or 

conformity to law and order (stage 4). The third level, 

"postconventional", reflected autonomous, principled 

behavior (Bandman and Bandman, 1990 and Thompson and 

Thompson, 1985). A test used to measure the levels of 

Kohlberg's theory is the Defining the Issues Test (DIT) 

which is a pencil-and-paper test that presents six 

descriptions of oral dilemmas (Frisch, 1987b). A subject. 

taking the DIT is asked to determine the importance of 

factors involved in the dilemmas. The studies reviewed by 

Nokes indicated that undergraduate and graduate nursing 
' 

students, faculty, and practicing nurses functioned at the 

"conventional" level based on the reported mean scores on 

the DIT. Nokes (1985) reported that the mean score for 

--
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staff nurses (N = 150) on the DIT was 19.00 with the 

highest possible score being 72. Other mean scores on the 

DIT have been reported as follows. In Frisch's (1987a) 

study, baccalaureate nursing students (N = 52) had a mean 

score of 23.50. Felton and Parsons (1987) reported a mean 

score of 25.78 (N = 227) for undergraduate nursing 

students. A mean score of 29.02 (N = 43) in baccalaureate 

prepared nurses was documented by Ketefian (1981) while 

Hilbert (1988) found a mean score of 34.10 (N = 63), and 

Munhall (1980) reported a mean score of 34.20 (N = 305). 

Graduate nursing students (N = 111) scored 28.21 in the 

study by Felton and Parsons (1987). The highest scores 

reported for the DIT were in nursing faculty (N = 15) who 

had a mean score of 42.00 (Munhall, 1980). 

Norris (1985) pointed to the median scores on the 

WGCTA as evidence that critical thinking abilities are not 

wide spread in high school students nor adults. The 

median scores on the WGCTA for high school students were 

between 41 and 47 out of a possible 80 (Watson and Glaser, 

1980). Median scores for college students were 52 to 60, 

and for students in graduate programs the median scores 

were 66 to 68 (Watson & Glaser, 1980). 

Tiessen (1987) noted that baccalaureate student 

nurses (N = 150) had a mean score of 65.67 on the WGCTA. 
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In her study of selected variables associated with 

critical thinking, age and critical thinking were not 

significantly correlated(�= .16, a> .05). The study by 

Gross et. al. (1987) revealed similar findings. Nursing 

students entering the program (N = 71) had a mean WGCTA 

score of 45 and a mean score of 56.4 upon graduation. 

Again, age was not significantly related to critical 

thinking(�= .01 on entry and �= .18 on graduation, 

a> .as for both correlations).

The implications of studies using a variety of

theoretical frameworks on developmental aspects of 

critical thinking are that these abilities are less 

advanced in college students than the theories would 

predict. Howeve�, as noted in previous sections of this 

review, there are indications that baccalaureate education 

and nursing curricula can promote significant improvements 

in critical thinking skills (Miller and Malcolm, 1990; 

Berg�r, 1984; Pardue, 1987; and Gross et al., 1987). A 

variety of teaching methodologies have been proposed for 

this purpose. Actual empirical data to support these 

proposals are lacking. 

Teaching Approaches and critical Thinking 

There are two seemingly dichotomous approaches for 

teaching critical thinking skills. Benjamin Bloom (1956),
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Barry K. Beyer (1983, 1984a and b), and Edward de Bono 

(1983) subscribe to specific and precise identification of 

thinking subskills with subsequent instruction and 

practice in the operating procedures of each subskill. 

For example, Beyer advocated development of heuristic 

strategies by providing instruction and practice in each 

of the five steps of problem-solving: 1) problem 

identification, 2) hypothesis generation, 3) hypothesis 

testing, 4) prioritizing solutions, and 5) applying 

solutions. Arthur Whimbey (1984), William A Sadler 

(1985), and Robert J. Sternberg (1985a and b) are 

proponents of holistic, practical approaches for improving 

thinking processes. These experts emphasize 

metacognition, memory, motivation, and application of 

critical thinking to everyday life (Nickerson, 1984). 

Bereiter (1984) and Joyce (1985) cautioned against 

perceiving the two approaches described above as being 

incompatible. When Bereiter analyzed a variety of 

approaches used for teaching thinking in school districts, 

two approaches were identified an unlikely to work. These 

approaches were teaching thinking as enrichment and

teaching thinking as content. When special exercises or

classes were taught separately from academic substance,

Bereiter indicated that a false dichotomy was set up.
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Equally ineffective, the teaching of the elements of 

critical thinking raises cognitive processing to a 

conscious level but does not provide for transfer to 

thinking abilities outside of the classroom. A third 

approach which was identified as being the most effective 

for teaching thinking, involved integrating cognitive 

processes into every academic activity so that thinking 

skills permeated the entire curriculum (Bereiter, 1984). 

A synthesis of the approaches for developing critical 

thinking indicates that there are eight conditions which 

promote development of these cognitive skills. The 

c_onditions are that the learners are conscious of the 

thinking processes being used in the activities and focus 

undistracted attention on the activity and critical 

thinking development. The cognitive processes need to be 

modeled and intermittently practiced to develop critical 

thinking skills. Furthermore, development occurs when 

feedback is received during practice to correct their use 

of the processes. Learners need to verbalize their

thinking processes during the performance of the

activities, receive guidance for using critical thinking

While accomplishing content-related goals within a variety

of contexts (Beyer, 1984b).
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The conditions of learning can be applied to both 

high-aptitude and low-aptitude thinkers (Whimbey, 1977 and 

1984; Sadler and Whimbey, 1985). High aptitude thinkers 

take an active sequential approach to reasoning. They 

carefully clarify the question or situation, gather data, 

and proceed through an extended series of steps to derive 

a solution (Whimbey, 1984). The products of higher order 

reasoning demonstrated by high aptitude thinkers include 

determining relationships through classification, 

prioritization, analogy, and spatial association 

(Nickerson, 1984). Understanding language through word 

relations, language structure, and reading for meaning 

also occurred with precise thinking. Other products of 

higher order reasoning include verbal reasoning through 

assertions and arguments, problem-solving, decision

making, and inventive thinking through designs (Nickerson, 

1984). 

Low-aptitude thinkers are those who demonstrate a 

habitual style of "one-shot" thinking (Whimbey, 1977, 

P• 68). These thinkers do not follow an organized 

sequence of analytical steps when examining information. 

They display an attitude of indifference toward achieving 

an accurate, complete understanding of situations, 

problems, or relationships. Gaps in knowledge are allowed 
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through mental carelessness and superficiality in 

information processing (Whimbey, 1977 and 1984). Thus low 

aptitude thinkers are unable to demonstrate abstraction, 

classification, transformation, problem-solving, and 

application of generalizations (Whimbey, 1977). 

To promote development of higher order reasoning in 

both high and low aptitude students, Bereiter (1984) and 

Klaassens (1988) suggested that along with the conditions 

of learning, certain metho�s should be chosen to teach 

critical thinking. The teaching methods should 

systematically move the learner through stages of 

readiness.which are introduction, reinforcement, and 

mastery (Klaassens, 1988). Methodologies should integrate 

teaching thinking skills within the context of subject 

matter, and instruction should be developmental with 

progression toward logical and abstract reasoning. Other 

variables which affect efforts to help bridge the gap 

between concrete thinking and formal reasoning are the 

learning styles of the students (Paulanka, 1986). 

Learning styles involve learning readiness, motivation,

practice, transfer and application of knowledge, goal

setting, evaluation, and brain hemisphericity (Thomas,

1986). 
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In summary, cognitive processes develop sequentially 

in adults. And, while part of the sequencing is innate, 

progressive development can be enhanced with educational 

experiences which integrate the use of cognitive processes 

and contextual reality. Thus, the development of critical 

thinking abilities is an important aspect of baccalaureate 

education. Learning conditions which promote cognitive 

development include exercises which provide opportunities 

to practice the intellectual skills while receiving 

constructive, nonthreatening feedback in a variety of 

contexts (Beyer, 1984b). Allowing the learner control in 

progression through the educational experiences and 

providing a variety of stimuli can maximize the positive 

aspects of variables which influence learning such as 

cognitive-style and dominant brain hemisphere (Whimbey, 

1984). The following section will describe the 

characteristics of computer assisted instruction in 

relation to development of critical thinking and variables 

affecting this development. 

Computer Assisted Instruction and 
Critical Thinking 

The benefits of computer assisted instruction (CAI) 

·in baccalaureate education have been delineated in

relation to cost effectiveness, reduced learning time, and
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increased flexibility in student access and faculty 

presentation (Kulik, Kulik, and Cohen, 1980; Kulik, 

Bangert, and Williams, 1983; and Belfry and Winne, 1988). 

In the late 1960's, the Programmed Logic for Automatic 

Teaching Operators (PLATO) was developed with funding from 

the National Science Foundation as a large computerized 

educational network based at the University of Illinois 

(Kulik et al., 1980). Using a �eta-analysis approach, 

Kulik et al. synthesized the findings of numerous teaching 

programs which used PLATO. Fifty-nine of a total of 180 

reports were selected for the meta-analysis based on three 

criteria. The studies were all: 1) conducted in actual 

college classrooms, 2) reports on quantitatively measured 

outcomes with comparison groups, and 3) free from 

methodological flaws (Kulik et al., 1980). 

The findings in this meta-analysis by Kulik et al. 

(1980) indicated that tutoring, computer-managed teaching, 

simulation, and computer programming were the four major 

types of applications of computerized instruction. A 

total of 54 of the 59 studies compared the performance of 

students in relation to use of CAI versus conventional 

classes. In 37 of the 54 studies, examination performance

was superior in students who used CAI as compared to 

conventional instruction. With the use of a measure of 
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effect size, the average examination score was 60.6 in the 

CAI classes as compared to the average score of 57.6 in 

conventional classes (SD = 6.2). In seven studies, a 

small positive relationship was also shown in the 

correlations between aptitude and achievement in college 

courses with � = .41 in CAI classes and�= .51 in 

conventional classes. In 13 of the studies, the effects 

of CAI on retention of students in courses were studied. 

No differences were found in the withdrawal rates from CAI 

and conventional classes. Quantitative comparisons of 

student attitudes toward instruction were reported in 11 

of the 59 studies. student attitudes toward instruction 

were similar for the two types of classes. The greatest 

difference between CAI and conventional classes was the 

amount of time spent on instruction. In the eight studies 

analyzing this time efficiency variable, each investigator 

found that there was a reduction in instruction time with 

the use of CAI. The conventional classes averaged 3.5 

hours of instructional time per week while the CAI classes 

averaged 2.25 hours (Kulik et al., 1980). 

In another meta-analysis study of the effects of CAI 

on secondary school students, Kulik et al. (1983) found 

similar results to the 1980 study. They reported that in 

39 studies evaluating CAI used in grades 6 through 12, 

--
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final examination scores were 0.32 standard deviations 

higher with CAI than conventional instruction and 

increased from 50% to 63%. No significant differences 

were found in student attitudes toward subject matter, 

computers, or instruction when students were exposed to 

the two types of instruction. 

Belfry and Winne (1988) reviewed studies regarding 

the effectiveness of CAI in nursing education. Eleven 

studies were selected for the analysis. Ten of the 

studies measured students' achievement on examinations. 

Four of these studies reported statistically significant 

(R < .05) improvements in examination scores with use of 

CAI as compared to traditional instruction methods. CAI 

was found to reduce instructional time in two of the three 

studies. No differences were found between CAI and 

traditional instruction for promoting knowledge retention, 

applying knowledge, or improving student attitudes toward 

instruction. CAI and comparison groups had similar 

results in relation to cognitive style, age, or other

demographic characteristics. Belfry and Winne concluded

that CAI was an effective method for teaching nursing

students when it was used to supplement other forms of 

instruction. 
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Teaching Critical Thinking In Nursing 

According to Benner (1982), development of clinical 

expertise in nursing is acquired through repeated 

experience in recognizing and evaluating the importance of 

cues, detecting subtle physiological changes, and solving 

patients' problems. Whitis (1985) noted that difficulties 

arise when student nurses practice these critical thinking 

skills in real clinical situations. At times, clinical 

facilities are overcrowded with students and it becomes 

difficult to find sufficient experiences and the clinical 

setting may not be conducive to learning. Student nurses 

are often highly anxious in real patient encounters. 

Other factors such as the patient's privacy, safety, and 

comfort influence learning (Whitis, 1985). 

Simulations have advantages for providing safe, 

nonthreatening, repeated experiences for developing 

problem-solving and critical thinking skills in nursing 

students (Dooling, 1987). A simulation, as described by 

Dooling (1987), is a depiction of reality which requires a

series of sequential, interdependent decisions that

represent those encountered in patient care situations.

Well designed simulations have branching patterns of

decisions which affect or alter the problem being posed.

Once made, a decision cannot be retracted, but
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opportunities to alter the results of poor decisions may 

be possible based on that probability in real clinical 

situations (Dooling, 1987). Such designs in simulations 

integrates cognitive processes and real contexts for 

promoting development of critical thinking as proposed by 

Bereiter (1984). Computerized problem-solving simulations 

combine the advantages of computer assisted instruction 

and simulated experiential situations. 

Economically, simulations provide opportunities to 

practice clinical reasoning, information processing, and 

problem-solving and to see these skills modeled with a 

larger student-teacher ratio than that needed in the 

clinical environment (Whitis, 1985). Simulations limit 

distractions that can occur in real situations, thus 

allowing the student to focus attention on the problems. 

The learner is actively involved in manipulating the 

situations and receives realistic feedback without fear of 

harming another human being (Van Dongen, 1985 and 

Dooling, 1987). Learning can be individualized as the

student controls the progression in the learning process.

In these ways, computerized problem-solving simulations 

(CP-SS) meet the conditions of learning and apply the

principles of teaching as a methodology for developing

higher order thinking (Whimbey, 1984; Beyer, 1984b; and



Bereiter, 1984). Studies have also shown that CP-SS 

related positively to the other variables which affect 

learning. such as confidence, interest, and repetition. 
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In relation to developing specific nursing skills, 

Droste-Bielak (1986) used a computerized simulation to 

teach interviewing techniques to baccalaureate nursing 

students. Using a convenience sample (N=45) with random 

assignment to groups, Droste-Bielak tested the differences. 

between the control group which practiced interviewing 

assessment skill with peer students and critiqued video

taped interviews and the experimental group which worked 

through the simulation. Following the learning 

experiences, all students made a home visit and recorded a 

real interview with a client. The tape-recorded 

interviews were evaluated by four judges according to 

specific criteria. students in the experimental group 

(n = 23) scored lower (M = 13.49) than those in the 

control group (M = 15.14), t(2S) = 2.06, R < .05) in their

abilities to collect data from their clients. While a 

statistical significance was indicated, the practical 

significance of a difference in 1.65 points is unlikely. 

The students in the experimental group evaluated the

computer simulation as interesting (39%) and helpful

(74%). Twenty-two percent indicated the simulation



141 

increased their feelings of confidence and preparedness 

for the real interview and 35% felt it facilitated 

organizing data. 

Goodman, Blake, and Lott (1990) reported on the value 

of CAI tutorials as a strategy for teaching academically 

disadvantaged students. In this project, 90 to 100% of 

the disadvantaged students or students who had previously 

performed poorly in a medical-surgical nursing course used 

the CAI programs whereas in· the previous year, only about 

50% of these students attended tutoring sessions. The 

mean National League for Nursing (NLN) test scores for 

medical-surgical nursing were higher for the group that 

used CAI (M = 74.71) than the group that had peer tutoring 

sessions (H = 56.17). students evaluating the CAI 

programs indicated that the positive aspects of use of CAI 

were the self-paced learning and increased scheduling 

flexibility. 

Kirchhoff and Holzemer {1979) studied the effects of 

learning style preferences and attitudes toward PLATO 

instruction. Using a pretest-posttest design and a 

convenience sample (N = 100), they found that the mean 

percent correct for the medical-surgical nursing posttests 

(77.7%) was significantly greater (tc9a) = 4.04, g < .01) 

than for the pretests (66.7%). In a multiple regression 
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analysis (MRA), learning style preference, as measured on 

the Learning Style Inventory (LSI), was not significantly 

related to the scores on the posttests of knowledge of 

medical-surgical nursing or to the use of PLATO. An 

inverse relationship was found between the students' 

perceptions of the degree of dullness of learning on 

PLATO. Students who perceived learning on PLATO as less 

dull scored higher on the posttests of knowledge of 

medical-surgical nursing (multiple B = .39, B
2 = .15, 

lc1, 98> = 11.99, a <  .01).

The effects of CAI on cognitive learning, transfer of 

learning, and affective behaviors of graduate level 

nursing students (N = 31) was studied by Huckabay, 

Anderson, Holm, and Lee (1979). The control group (n = 

17) was taught by a lecture/discussion method during one

school year. During the next school year, the 

experimental group (n = 14) used computerized simulations 

to supplement the studies presented by the lecture/ 

discussion method. Pretests on the two groups indicated 

that initially there were no significant differences 

between th� groups. The group using CAI as supplemental 

instruction scored higher on the 15 item posttest of

cognitive knowledge (M = 8.36, SD = 0.93) than the control

group (M = 1.11, so = 1.78), tc29) = -2.37, R < .as. on
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the 15 multiple-choice items used to measure transfer of 

knowledge to case studies, the experimental group had a 

higher mean score (M = 10.07, SD= 1.44) than the control 

group (M = 8.59, SD= 2.21), tc29) = -2.25, n < .as.

In a similar study by Kirchhoff and Holzemer (1979), 

the control and experimental groups showed significant 

increases in learning the cognitive knowledge with the use 

of computerized patient care simulations. The scores of 

the experimental group (n = 50) increased from the pretest 

(M = 6.57) to the posttest (M = 8.36), tc49) = 5.09, R <

.01. The control group scores (n = 50) increased from a 

mean pretest score of 5.88 to a mean posttest score of 

7.17, tc49) = 2.64, R < .02. There were no significant

differences between the two groups on the ratings of 

feelings about the learning process, tc98) = -1.21,

R > .os. Out of a possible score of 100, the experimental 

group had a mean rating of 75.14 (SD= 14.17) and the 

control group had a mean rating of 68.35 (SD= 19.96). 

Huckabay et al. (1979) and Kirchhoff and Holzemer (1979)

concluded that there was significant learning in both

groups irrespective of teaching strategy. Computerized

problem solving simulations were determined to be

effective with the postgraduate students as was the

lecture/discussion method.
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Summary 

In this chapter, critical thinking was analyzed as a 

scientific concept possessing the characteristics of 

concept abstractness, clarity, and congruity. �oncept 

abstractness was indicated in the review of literature as 

the patterns of definitions were delineated as a reasoning 

process, a form of information processing, and a creative 

approach to problem-solving. In the nursing literature, 

critical thinking was defined as a reasoning process used 

in analyzing ethical dilemmas and in collaborative 

communication with health care team members. The 

diagnostic reasoning process was described in relation to 

information processing theory. Clinical judgment and a 

holistic approach to the nursing process were identified 

as creative forms of problem-solving. Concept clarity was 

revealed with delineation of the defining attributes of 

critical thinking as critical judgment, an attitude of 

inquiry, and rational examination. Further clarity was 

.indicated by contrasting critical thinking to algorithmic 

reasoning, disembedded thinking, and intuition. 

The conceptual definitions of critical thinking were 

related to the Watson Glaser Critical Thinking Appraisal

(WGCTA) which was shown to measure the outcomes and

attributes of critical thinking, including determining the
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truth or falsity of inferences, recognizing assumptions, 

and evaluating interpretations, conclusions, and 

arguments. As an instrument for measuring critical 

thinking, the WGCTA was compared to written and 

computerized patient simulations. In a variety of 

studies, the WGCTA consistently demonstrated validity and 

reliability while the other measures of critical thinking 

such as written and computerized patient simulations and 

verbal reports had only content validity. The review of 

literature indicated that there were several advantages 

for using the WGCTA as a measure of critical thinking in 

research studies. Along with concept congruity between 

the operations tested on the WGCTA and definitions of 

critical thinking, the multiple-choice fonnat was 

described as contributing to ease in administering and 

scoring the test as well as promoting reliability and 

validity. 

The WGCTA has been used in studies to evaluate 

programs and teaching methodologies designed to develop 

critical thinking abilities in nursing students. There 

were mixed results in relation to the effectiveness of

nursing programs on development of these cognitive 

abilities. Berger (1984) and Gross et al. (1987) found 

that the mean scores on the WGCTA significantly increased 
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from entry to exit from BSN programs while Sullivan (1987) 

and Bauwens and Gerhard (1987) found no changes in the 

entry and exit scores. Likewise, mixed results were found 

in studies assessing the relationships among the variables 

of age, knowledge, experience, and critical thinking. 

Huckabay et al. (1979) reported a significant negative 

correlation between age and transfer of cognitive 

knowledge. Tiessen {,1987) found a low positive 

correlation between age and critical thinking while Gross 

et al. (1987) found no significant correlations between 

age and critical thinking or years of education after high 

school and critical thinking. Tiessen reported moderately 

positive relationships between critical thinking and the 

Scholastic Aptitude Test quantitative scores, grade point 

averages, and the number of credit hours in the arts and 

humanities. 

The developmental aspects of critical thinking 

indicated that this skill progresses sequentially and can 

be enhanced at the college level. The educational 

literature suggested that a synthesis of teaching 

approaches was needed to develop these cognitive processes 

so that use of various cognitive activities was taught 

concurrently with instruction in didactic content. 

Computerized problem-solving simulations (CP-SS) were 
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described as meeting the criteria for an integrated 

teaching methodology and as providing safe, 

nonthreatening, repetitive experiences to promote 

development of critical thinking skills in student nurses. 

Thus the review of literature supported the need for and 

purpose of this study to empirically determine the 

effectiveness of CP-SS for developing critical thinking 

abilities in nursing students. 



CHAPTER 3 

PROCEDURE FOR COLLECTION 

AND TREATMENT OF DATA 

A 2 x 2 repeated measurement design was used to 

investigate the use of computerized problem-solving 

simulations to improve critical thinking abilities in 

nursing students. The experimental design for this study 

is shown in Figure 8. Factor A, the independent 

variable, was the type of educational experience in which 

the subjects participated. The types of educational 

experiences included traditional learning experiences and 

computerized problem-solving simulations. Factor B was 

the trials of repeated measurement. Each dependent 

variable, knowledge of nursing care and critical thinking 

ability, was measured before and after the learning 

experiences. 

The factorial experimental design WqS used for 

obtaining scientific evidence on the effectiveness of 

computerized problem-solving simulations in increasing 

critical thinking abilities of students and on the 

changes in knowledge of nursing care. Such a design was 

used to make comparisons of changes that took place from 
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Group (a) 

Computerized 
simulations a1

Traditional 
learning a2

Figure 8. 
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Repeated Measurement (b} 

Pretest b1 Posttest b2

Description of Experimental Design 

the time preceding the learning experiences to the time 

following participation in the experiences (Abdallah and 

Levine, 1979). The group of subjects participating in 

only traditional learning experiences served as a control 

for separating the effects of maturation during a nursing 

course and the specific effects of the computerized 

learning experiences (Polit and Hungler, 1987). Random 

assignment of subjects to one of the two groups of 

educational experiences was used to avoid systematic bias 

that could have resulted from: (a) students with a 

particular cognitive or learning style preferring 

computerized instruction over traditional learning 

activities and (b) differences in learning which could

· have occurred from exposure to various clinical

experiences (Polit and Hungler, 1987; Davis, 1988; and



Ostrow, 1986). Statistical analysis was used to 

determine the effects of reading abilities on critical 

thinking and cognitive knowledge (Polit and Hungler, 

1987). 
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A strength of the factorial experimental design was 

that it allowed for a study of interaction effects among 

the two variables educational experience and development 

of abilities along with the study of the main effects 

resulting from each particular variable (Polit and 

Hungler, 1987). Sensitization of the subjects to the 

tests used to measure kno�ledge of subject matter and 

critical thinking abilities could have occurred as a 

result of the pretest-posttest design (Abdellah and 

Levine, 1979). However, a minimum of nine weeks elapsed 

between the repeated measurements to control for the 

threat of sensitization. 

Setting 

The setting for the study was in the southern 

portion of the United States in a metropolitan port city 

with a population of approximately three million. The 

educational facility that was used was located within ten 

miles of the medical center of the city. The facility 

was an independent, nonprofit University. The University 

has an administrative complex, a gymnasium and a
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gymnastics facility, six instructional buildings, and two 

student residence halls. The campus included classroom 

and seminar spaces, a simulation laboratory, a learning 

resource center, faculty offices, secretarial services, 

and personal computer facilities. 

The computer facilities were located in the Learning 

Resource Center (LRC). The LRC contained two IBM 

personal computers and two IBM compatible personal 

computers with interactive video disc capabilities. The 

computers were interfaced to an Epson Fx dot matrix 

printer. These computer facilities were available for 40 

hours each week. Each personal computer was on its own 

table. 

The LRC assistant supervised the four IBM comput�rs

and the problem-solving simulation software programs. 

The programs included a set of five medical-surgical 

nursing problems, a set of five maternal-child health 

problems, and a set of five critical care nursing 

problems. The LRC assistant maintained a tidy 

environment free of noise and kept the equipment in 

operating condition. The Director of Computer Services 

for the University assisted in keeping the equipment 

operational and electrically safe. 
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Population and Sample 

Students who were enrolled during the spring quarter 

of 1990 in the Adult Health II course, the Maternal-Child 

Health Nursing course and the Nursing Management course 

of the university were invited to participate in the 

study. Students who volunteered to participate were 

included in the sample. Subjects were limited to 

students who were enrolled in the courses for the first 

time. Experience and familiarity with situations 

increase abilities to think critically (Bigge, 1982). 

The teachers of each of the courses verified that the 

subjects had not previously been enrolled in the current 

course. The subjects were enrolled for the nursing 

course in accordance with the progression of the 

curriculum in the BSN program. Therefore, the sample 

selected for study was a convenience sample (Abdellah and 

Levine, 1979). Initially thirty-three subjects agreed to 

participate in the study. Thirty of these participants 

completed all pretest and posttest measures for the study 

variables. Data from the thirty subjects were used for 

statistical analyses.

Random assignment was used for compiling the two 

groups for the study. Each subject was assigned a code 

number. The first code number of a subject selected from
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a random numbers table was assigned to the experimental 

group. The second code number selected from the random 

numbers table was assigned to the control group. This 

pattern was continued until half of the subjects were 

assigned to participate in computerized problem-solving 

simulations as well as the traditional learning 

experiences planned for the course, and the other half of 

the subjects were assig�ed to participate in only the 

traditional learning experiences. 

Protection of Human Subjects 

This study was designed to comply with the current 

rules and regulations of the Human Subjects Review 

Committee of the Texas Woman's University. Prior to the 

collection of data, approval for the study was obtained 

from the Dean of the School of Nursing and the faculty 

teaching the courses. 

Informed consent was obtained through written 

instructions reviewed by the subjects prior to 

participation in the study. The instructions included an 

explanation of the purpose of the study, the procedures 

to be followed, and the time involved (Appendix D).

Potential discomforts, risks, and alternatives were

described prior to the study. Subjects were informed

that participation would require a time commitment of two
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hours each for the pretesting and posttesting procedures 

and approximately one to one and one-half hours every two 

weeks for those participating in the experimental group. 

The pretest questionnaires consisted of a Biographical 

Information survey (BIS), the Nelson-Denny Reading Test 

(NDRT), and the Watson-Glaser Critical Thinking Appraisal 

(WGCTA). These questionnaires took approximately two 

hours to complete. 

Each computerized problem-solving simulation (CP-SS) 

can be completed in 45 minutes to an hour. The set of 

programs can be completed at the student's own pace of 

one every two weeks. Subjects were informed that they 

might experience frustration when using the equipment if 

they were unfamiliar with operating computers. There 

could be injury from operating electrical equipment. The 

life-threatening nature of some of the simulated problems 

might cause anxiety from memories of unpleasant 

experiences if the subject had had personal exposure to 

such events. To reduce these risks, this investigator 

operated the equipment and the computer programs prior to 

the study to assure that the equipment was functioning 

properly at that time. The programs were set to begin

when the computer was activated. Subjects were allowed 

to pace themselves in progression through the sets of
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programs. If subjects became uncomfortable while viewing_ 

a particular program, they were free to stop the program 

and leave the area. 

A description of expected benefits was included in 

the letter of explanation for the study and included 

enhancement of critical thinking abilities, knowledge of 

the nursing course content, and proficiency in 

interacting with computerized simulations. The control 

group was informed that they could work through the 

simulations after the posttesting period which was prior 

to the end of the quarter. Three to five days were 

planned to occur between posttesting and the final 

examinations for the courses. 

Subjects were offered a description of the results 

of the completed study. Subjects were informed that they 

may refuse to participate or withdraw from the study at 

any time without intimidation, prejudice, or change in 

status as a student. Confidentiality was maintained by 

the use of a coding system. Neither the names of the 

participants nor the name of the University were given in 

any report of this study. The lists of names, code 

numbers, and instruments used to collect data were 

maintained in a locked drawer. These items would be

destroyed after data collection and analyses were
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complete. Students were reassured that faculty for the 

course in which they were enrolled would not be informed 

of any scores obtained on the instruments. 

Participation in this study was voluntary and 

without financial remuneration. The files of the 

students were not altered in any way as a result of 

participation or lack of participation in this study. It 

was not expected that physical injury would result from 

the study. The LRC assistant or a student assistant was 

in the computer laboratory during posted hours to assist 

participants with proper use of the equipment. No 

compensation or medical treatment was provided by the 

Texas Woman's University or the University participating 

in this study. 

Instruments 

The instrument for the treatment variable was the 

Computerized Problem-Solving Simulations (CP-SS). Four 

instruments were used in the data collection. These 

instruments were the Computer Assisted Instruction 

Program Request Form (CAIP-RF), the Biographical 

Information survey (BIS), the Nelson-Denny Reading Test 

(NDRT), and the Watson-Glaser Critical Thinking Appraisal 

(WGCTA). These instruments are defined in the following 

sections. The data on the grade averages for nursing
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courses completed prior to the study and grades for the 

course completed during the study were calculated from 

the course grade summaries which were filed in the 

student folders at the end of each course. The data were 

transcribed to a Fortran code sheet for entering the data 

into a computerized data base. 

Computerized Problem-Solving Simulations 

The computerized simulations (CP-SS) consisted of 

three sets of five programs with content consistent with 

the progression of content in the courses in which 

students were enrolled (Appendix E). The CP-SS were 

commercially prepared and marketed programs. They were 

authored by experts in nursing and had been reviewed by 

content and programming editors for the publishing 

company. The instructors for the courses reviewed the 

computerized programs prior to the study and confirmed 

that they were consistent with the course content. In 

this study, the analysis of the effects of the CP-SS 

programs on cognitive knowledge was a measure of the 

content validity of the programs. 

The scoring for the simulations was used as feedback 

for student learning for subjects in the experimental 

group. The scoring was based on seven categories. The 

categories ranged from "gravely damaging to patient care 
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and very costly" to "of central importance to good 

patient care" (Medical Examination Publishing Company, 

1986, p. 11). The options within the situations were 

weighted from minus three to plus three to reflect the 

judgment indicated by the categorization of the items. 

The final scores on the programs reflected the 

combinations of choices in relation to identification and 

management of the nursing problems of tlie patients in the 

simulations. These scores were used as feedback for the 

students completing the CP-SS programs. 

Each simulation had two types of sections. 

Information gathering sections required the subject to 

assess the condition of the patient by obtaining a 

nursing·history, conduct a patient interview, obtain 

information from a physical examination, review medical 

records, interview significant others, and review 

laboratory results (MEPC, 1986 and Medi-Sim, 1986). 

Decision-making sections required the subject to 

interpret data in order to identify patient problems, set 

priorities, and plan appropriate nursing care. The

conditions of the simulated patients were continually

changing, requiring the subjects to evaluate the

situations and accordingly implement or change the plans

for care (MEPC, 1986).
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When the subject chose an option, supportive and 

constructive feedback was given on the appropriateness of 

the choice. Rationale was provided to explain why 

options were correct or incorrect. cues to problem 

identification or optimal pathways for care were not 

given (MEPC, 1986 and Medi-Sim, 1986). 

When progressing through a simulation, a subject was 

not allowed tQ pursue a course of treatment that would be 

unduly harmful to a patient. Feedback on such options 

informed the subject of the risks to the patient and a 

chance was offered to choose another option. Some 

situations had branched formats and the subject could 

pursue a less-than-optimal treatment plan. An 

opportunity was given for the subject to return to the 

optimal course by making appropriate decisions (MEPC, 

1986). 

At the completion of each CP-SS, the subject 

received an information-gathering score and a decision

making score. The scores were given as the number 

correct compared to the maximum possible and the 

percentage obtained of the maximum possible score. The

scores were automatically recorded on the diskette. The

sUbject could receive a printout of the scores if desired

(MEPC, 1986). 
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The Computer Assisted Instruction Program Request 

Form (CAIP-RF) was designed to promote clarity for the 

subjects and the LRC assistant when a specific CP-SS 

program was selected for viewing. There were three 

versions of the CAIP-RF (Appendix E). Each version 

related to the particular course in which the subjects 

were enrolled. CAIP-MS2 Request Form related to the 

Adult Health Nursing course; the CAIP-0B Request Form was 

used by subjects enrolled in the Maternal Child Health 

Nursing course; and the CAIP-MS related to the critical 

care programs which were used as a review of medical

surgical nursing for the subjects enrolled in the Nursing 

Management course. 

The CAIP-RF were used to collect data on the amount 

of time subjects spent working through the computerized 

simulations. The CAIP-RF listed the titles of the five 

simulations in the set of programs for the specific 

courses. To request a program, the subject placed a mark

by the title and recorded the time of the request. After 

working through the program, the subject recorded the

time of completion and returned the diskette and the

CAIP-RF to the assistant. The total amount of time each



161 

subject spent working through the computerized programs 

was then calculated and recorded on the Fortran code 

sheet. 

Time-on-task is a variable that affects learning of 

a skill (Frierson, 1986 and Belfry and Winne, 1988). 

Frierson studied 139 nursing seniors from four 

consecutive graduating classes to determine the affects 

of two teaching interventions on the state board 

licensure examination for nurses. The group which 

received teaching of test-taking skills (M = 401.21, 

fill= 85.87) and the group which participated in learning 

teams plus the teaching program scored significantly 

higher than a comparison group which received no 

additional instruction (M = 355.90, fill= 80.90), 

lc2, 136) = 26.81, R < .00. The group which participated

in learning teams as well as receiving teaching on test 

taking skills (M = 451.07, � = 108.86) scored 

significantly higher than the group receiving only the 

teaching. Frierson noted that the differences between

the groups could be due to additional time spent

studying. Using qualitative and meta-analytical 

techniques, Belfry & Winne (1988) studied research 

findings from 11 studies on use of computer assisted 

instruction in nursing education. They found that in two 
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out of three studies, instructional time was reduced when 

students used CAI programs. 

In this study, the CP-SS programs were used as a 

supplemental teaching strategy. The time subjects spent 

working through the programs could have increased the 

amount of time devoted to studying course content. The 

total time spent with the CP-SS programs was calculated 

so that the affects of this variable on changes in 

cognitive knowledge and critical thinking abilities could 

be determined. 

Background Information survey 

The Background Information Survey (BIS) was a 

questionnaire designed to collect data on characteristics 

of the sample (Appendix E). Items included on the BIS 

were factors such as age and years of experience with 

health care situations. With the exception of age and 

years of experience, the items on the BIS were multiple 

choice. Respondents completed the pencil and paper 

questionnaire by circling the answer for the information 

requested or specifying another option in a blank space 

designated for the choice of "other". Subjects were 

asked to complete the form during the administration of

the pretests.
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Cognitive development theorists such as Piaget (1950 

and 1953), Perry (1970), Bigge (1982), and Kinney (1980) 

predicted that cognitive abilities increase as a person 

ages. However, researchers have found mixed results 

regarding- the relationship between age and critical 

thinking abilities. Using a convenience sample, 

Huckabay, Anderson, Holm, and Lee (1979) found that in 31 

graduate nurses there was a significant negative 

correlation between age and a pretest of cognitive 

learning(� � -.33, a< .05) and a posttest of transfer 

of learning (X = -.41, R < .01). In a study by Tiessen 

(1987) with 150 nursing students in a baccalaureate 

degree program, age was positively correlated (X = .16, 

R < .10) with scores on the WGCTA. Gross, Takazawa, and 

Rose (1987) found no significant correlation (r = .18, 

R > .05) between age and critical thinking in 97 

associate degree and baccalaureate degree nursing 

students who were enrolled in their respective programs 

during a specified time. Since there were discrepancies 

in the findings of research ·studies, subjects in this 

study were asked to record their ages in years so that 

the relationship of age to critical thinking abilities 

could be studied.

--
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Experience is another variable theorized as being 

positively related to development of cognitive processes 

(Benner, 1982, Benner and Tanner, 1987; and Benner and 

Wrubel, 1982). In an exploratory, qualitative study of 

21 nurse experts, Benner and Tanner found narrative 

patterns in interviews which demonstrated the key aspects 

of intuitive judgment given in the Dreyfus Model of Skill 

Acquisition. In a study of 45 registered nurses who were 

selected for their excellent reputations in practice, 

DeBack and Mentkowski (1986) determined that experienced 

nurses had greater abilities to conceptualize than less 

experienced nurses, lei, 44) = 6.05, � < .os. To include 

experience as a variable in this study, subjects were 

asked to record their number of years of work experience 

in health care settings. The association between the 

number of years of experience in a field of health care 

and critical thinking was studied. 

Nelson Denny Reading Test 

The Nelson-Denny Reading Test (NDRT) is a nationally 

standardized multiple choice test designed to provide a

ranking of student ability to read in relation to

vocabulary development and reading comprehension (Brown,

Bennett, and Hannah, 1981). The NDRT is composed of two

sUbtests. The Vocabulary subtest consists of 100 items.
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Each item has five answer choices. The Comprehension 

section contains eight reading passages with selections 

from humanities and sciences. There are eight items on 

the first reading passage and four items on each of the 

succeeding seven passages. Each item has five choices. 

The total administration time for the test is 45 minutes. 

The score on the NDRT is the sum of the total number 

of correct items on the two subtests. The raw scores can 

range from a maximum of 136 ·to a minimum of zero. The 

total score is compared to the grade-equivalent reading 

level chart in the back of the NDRT Manual (Brown et al., 

1981). The grade equivalent reading levels range from 

16.9 which is equivalent to a senior graduating from a 

four year university to 3.7 which is equivalent to the 

seventh month of third grade. 

In studies for developing validity for Forms E and F 

of the NDRT, items which were selected for publication 

met the following criteria: (1) had discrimination 

indices greater than or equal to .40, (2) had each 

distractor selected at least once, and (3) had wrong 

answers selected by poor readers and correct answers 

selected by higher scoring readers (Brown et al., 1981). 

The NDRT for four year colleges and universities was 

nationally standardized in 1979 using 32 universities 
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randomly selected from five geographical locations across 

the United States. The sample consisted of over 5,000 

students. Split-half reliability coefficients for the 

NDRT was high for the vocabulary test(�= .91), the 

comprehension test(�= .74), and the total score 

(� = .90). 

Jackson and Brooks ( 1985) compared the Medical 

College Admission Test (MCAT) scores and the NDRT scores 

of 292 students entering medical school. The comparison 

of the two scores was to determine the best predictor for 

basic science grade-point average (GPA), clinical science 

GPA, and the National Board of Medical Examiners (NBME) 

examination. The NDRT total score was the best predictor 

for each criterion variable(�= .28 for basic science 

GPA,�= .34 for clinical science GPA, and�= .44 for 

Part II of the NBME examination). In a stepwise multiple 

regression analysis, the NDRT explained 40% of the 

variability (B2 = .40, g < .05) for the NBME Part II

examination score. 

Singer and Ruddell (1976) theoretically related

reading skills and critical thinking ski�ls. They
, 

identified the essential reading skill as getting meaning

from a printed or written message. This skill involves

understanding the message and reacting to it. Eight
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components of reading were identified. Seven of the 

components related to understanding the message. To 

understand a written message an adult must: (a) know the 

language, (b) dissect words into component sounds, (c) 

discriminate letters of the alphabet in their various 

forms, (d) maintain the left-to-right principle for 

ordering letters of words and continuous text, (e) 

recognize patterns of letter sounds; (f} recognize cues 

for printed words; and (g) apprehend the meaning of 

printed words as analogous to spoken words. Based upon 

these components, the adult then reacts to the message. 

The eighth component of reading, reacting to the message, 

involves critical thinking skills as the reader evaluates 

the message for truth, validity, or significance, 

compares it to previous knowledge and experience, makes 

inferences, and draws conclusions (Singer and Ruddell, 

1976). Because of the relationship between reading and 

critical thinking skills, the NDRT was used to determine 

the affects of reading ability on the responses to the 

Watson-Glaser critical Thinking Appraisal. 

For the thirty-three subjects who completed the 

pretest questionnaires for this study, internal 

consistency and item analyses were calculated. The

Kuder-Richardson coefficient (KR-21) was used to
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determine internal consistency (Waltz, Strickland, and 

Lenz, 1984). This reliability for the NDRT was high (KR-

21 = .97). According to Waltz et al., this level of 

internal consistency was adequate (KR-21 � .70) to be 

used in statistical analyses for this study. ·The items 

were reviewed for item difficul�y and item 

discrimination. However, no changes were made on any 

items since the test is standardized and has been tested 

on larger groups (Brown et al., 1981). 

Watson-Glaser critical Thinking Appraisal 

The WGCTA is designed to measure critical thinking 

abilities. The test is designed to be administered in 

group or individual settings to persons who are able to 

read at or above the ninth grade level (Watson and 

Glaser, 1980 and Woehlke, 1985). Each form of the test 

consists of 80 items that measures five subsets of 16 

questions each. The subsets are tests of ability to 

recog�ize inferences and assumptions, draw deductive 

conclusions, and interpret and evaluate arguments (Watson

and Glaser, 1980; Sullivan, 1987; Berger, 1984; and

Woehlke, 1985). The WGCTA is a power test rather than a

speed test; there are no rigid time limits for

administration. The usual time for completion of the

total test is 50 minutes (Sullivan, 1987).
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The WGCTA requires examinees to answer multiple 

choice questions involving logical reasoning about 

passages which they read on the test. According to the 

WGCTA Manual (Watson and Glaser, 1980), the exercises in 

the test are similar to experiences encountered on a 

daily basis at work. However, the exercises do not 

specifically relate to nursing. Items on the WGCTA 

require responses to two types of content. Neutral items 

have content related to the weather, scientific facts, or 

material about which most people do not have strong 

feelings or prejudices. Other items contain 

controversial content of political or socioeconomic 

issues which provoke strong attitudes, opinions, or 

biases. strong feelings and biases have been shown to 

affect critical thinking abilities (Watson and Glaser, 

1980). 

Responses to the WGCTA are marked by pencil on a 

separate answer sheet that was hand scored. According to 

the Manual (Watson and Glaser, 1980), the WGCTA test

score is the sum of the answers correctly marked in each

sUbset. Raw scores are derived for total test. The

maximum total raw score for the test is 80; the lowest

possible raw score is zero. An associated percentile

rank for each total score is given for nursing students

in baccalaureate programs at universities in the South,
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West, and Midwest (Watson and Glaser, 1980). For 

baccalaureate nursing students in the South, the 

percentile ranks have been determined on a sample of 266 

students with a mean rank of 56.0 (SD= 7.�). The 

percentiles range from one percent (for scores of o to 

40) to 99% (for scores 71 to 80).

The WGCTA was tested for reliability and validity in

·228 twelfth graders (Woehlke, 1985 and Bauwens and

Gerhard, 1987). Split-half subtest reliabilities were

moderate (� = .69 and .85) for Form A when given to the

twelfth graders. stability over three months was

indicated (r = .73) in the same population (Woehlke,

1985).

In the pilot study, reliability and validity for the 

WGCTA were determined for the population of this study. 

The test was administered to 25 senior level 

baccalaureate nursing students at the independent 

University. Internal consistency was determined using

the KR-21. The reliability coefficient was sufficiently

high (KR-21 = .74) for use in the procedures to be used

for analyzing data for this study (Waltz et al., 1984).

For the 33 subjects completing the pretests for the main

study, the reliability coefficient was again high (KR-

21 = • 86) • 
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Stability for the WGCTA was not determined in the 

pilot study. Content validity was determined by 

comparing Watson and Glaser's (1980) definition of 

critical thinking to definitions of critical thinking in 

nursing literature. A concept analysis of critical 

thinking revealed a strong relationship between 

operations required of subjects answering the questions 

in the exercises on the WGCTA and critical thinking 

operations required in nursing situations and in CAI 

programs (Aspinall, 1979; Bauwens and Gerhard, 1987; 

Berger, 1984; Berner, 1984; Beyer, 1983, 1984a and b; 

Carnevali, Mitchell, Woods, and Tanner, 1984; Elstein, 

Kagan, Shulman, Jason, and Loupe, 1972; Gale and Marsden, 

1982; McGuire, 1985; Sadler and Whimbey, 1985; Sullivan, 

1987; Thiele, Baldwin, Hyde, Sloan, and Strandquist, 

1986; Westfall, Tanner, Putzier and Padrick, 1986; and 

Woehlke, 1985). The review of literature for the concept 

analysis on critical thinking in nursing indicated the 

WGCTA had adequate content validity for measuring the 

criterion variable for this study. Bandman and Bandman 

(1988) stated that critical thinking in nursing is a 

rational examination of inferences, assumptions, 

arguments, and conclusions. Klaassens (1988) summarfzed

the characteristics of critical thinking in nursing as

including problem solving, analysis, and discrimination.



172 
The WGCTA has been used in nursing research to 

measure critical thinking abilities of nurses and student 

nurses. Berger (1984) studied the effects of a BSN 

curriculum on the critical thinking abilities of 137 

students and found that there was a significant increase 

in the mean WGCTA scores from the time the students 

entered the program (M = 77) to the time they exited 

(M = 80), tc136) = 3.98, R < .05. Gross, Takazawa, and

Rose (1987) found similar results in their study of the 

impact of nursing education on the critical thinking 

abilities of students as measured by the WGCTA. A sample 

of 37 AON students and 34 BSN students were tested at 

entry to and exit from the nursing program. The combined 

groups had a significant increase from the time of 

admission (M = 45.0) to graduation (M = 56.4), tc93) =

9.05, R < .01. 

Pardue (1987) compared the decision-making skills 

and critical thinking abilities among ADN, diploma, BSN, 

and master's-prepared nurses (MSN's). Using a stratified 

random sample of 27 ADN's, 24 diploma nurses, 33 BSN's, 

and 37 MSN's, Pardue found that there was a significant 

difference in the critical thinking abilities of the four 

groups (E(J, 96) = 7.20, R < .001). The Scheffe post hoc

comparison tests revealed that the baccalaureate (M = 61) 

and masters'-prepared (M = 64) nurses had significantly 
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higher (� = .05) critical thinking scores than associate 

degree (M = 52) or diploma (M = 56) nurses. The success 

of these studies indicated adequate content and construct 

validity of the WGCTA for use in this study. 

Construct validity for the WGCTA was determined in 

the pilot study for this investigation. Point biserial 

correlations, item difficulties, item discriminations, 

and total item evaluations were included in the analyses. 

There were low item point biserials (l'J2R < .03). 

However, no changes were made in the WGCTA at that time. 

The test is a standardized test, the sample was small, 

and the subjects were relatively homogeneous. These 

conditions yield low correlation coefficients (Waltz 

et al., 1984). 

Nursing Course Averages and 
course Grades 

The averages for grades of nursing courses completed 

prior to the study were obtained from the course summary

sheets which instructors file in the student folders at

the end of each quarter. The grades were derived from

unit examination scores, final examination scores,

written assignments, and an average of weekly clinical

performance ratings. The examinations used for the

courses were composed of multiple choice and short answer

questions. The examinations were written by the
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item difficulty indices were reviewed for each test. 

Grades were based on the items retained on the 

examination after decisions were made regarding the 

validity of each item. 
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The grades for the nursing courses were weighted 50% 

for the performance on the written examinations and 

assignments and 50% for the clinical performance. The 

clinical grades for each course were derived from a 

Likert-type rating scale which was composed of ten 

subscales. The ratings on each subscale ranged from a -2 

to a +2 with +2 being the highest grade a student could 

attain. Criteria for each rating was given on the 

subscales and the behaviors which would be used for the 

ratings were defined on the backs of the pages of the 

scales. The instructors routinely used these rating 

scales for determining the clinical grades for the 

courses in nursing at the University used for this study.

In a factor analysis for the clinical evaluation 

tool, the reliability coefficient was high (KR-21 = .89). 

The ten subscales loaded onto the one factor (clinical 

performance) with factor loadings greater than or equal

to .so. The subscales were titled as follows: 

assessment, analysis (nursing diagnosis), planning, 

intervention, rationale, evaluation, communication, 
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nursing skill, professionalism, and accountability. 

Intrarater reliability for the weekly evaluation of 

clinical performance of each subject was high (X = .92). 

When two teachers were involved in the evaluations of the 

subjects, interrater. reliability was analyzed and 

determined to be high(�= .86). The instructors for the 

nursing courses had all been involved in constructing and 

reviewing the evaluation tools and concurred that they 

corresponded to the clinical objectives for the courses. 

Data Collection 

The protocols for collecting data are described in 

the following sections. Descriptions are given of events 

that occurred in the periods of orientation, pretesting, 

course progression, and posttesting. The steps of data 

collection are summarized in Table 3. 

orientation 

The investigator was introduced to the subjects in 

the course classroom during the orientation period for 

the courses. A cover letter was presented to explain the

purpose and procedures of the study, review protection of

the human rights of the subjects, and provide for

informed consent (Appendix O). Verbal explanations of

the information in the cover letter was given and
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Table 3 

Sequence of Events for Data Collection 

Sequence 

Orientation 

Pretesting 

Remainder 
of Semester 

Posttesting 

Event 

Introduction of investigator 

Explanations of purpose and 
processes of study 

Review of human subjects rights 

Selection of subje9ts for groups 

Assignment of subjects to groups 

Administration of pretests 

Coding of data and computer 
entry 

All subjects participated in 
course activities 

Subjects in treatment group 
worked computer simulations 

Administration of posttests 

Calculation of prestudy nursing 
courses grade averages 

Collection of poststudy course 
grades 

Coding of data and computer 
entry 

-------------------------------------------
--------------

questions were answered. The investigator invited all 

students present to participate. A coded roster was then 

circulated and those who were willing to participate

signed their names on the roster. The investigator

---------------------------------------------------------
-------------~-------------------------------------------
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collected the roster and maintained it in a locked 

cabinet until all data was collected and analyzed. 

Using a random numbers table, the code numbers were 

used to assign the subjects to groups. The first code 

number selected on the random numbers table was assigned 

to the treatment group which worked through the 

computerized problem-solving simulations (CP-SS) in 

addition to participating in the learning experiences 

planned for the course. The second number selected was 

assigned to the control group which participated in only 

the learning experiences planned for the nursing course. 

This sequence was followed so that every other code 

number selected was assigned to the treatment group and 

the following number selected was assigned to the control 

group. The selection continued until all subjects were 

assigned to one of the two groups. The group to which a 

subject was assigned was indicated on a letter which also 

explained the protocols to be followed (Appendix D). 

Pretesting 

The pretesting period was arranged with the subjects 

to occur at their convenience during the first week of 

the course. At the beginning of the pretesting time, the

investigator presented the group assignment letters to

the subjects, explained the assignments, and reviewed the
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protocols for each group. Following the explanations, 

the directions printed on the instruments were verbally 

reviewed. Students were asked to complete the pretests 

in the following order: (1) the Background Information 

survey (BIS) first, (2) the Nelson-Denny Reading Test 

(NDRT) second, and (3) the Watson-Glaser Critical 

Thinking Appraisal (WGCTA) last. Students were reminded 

to remain as quiet as possible during any pretesting 

event. All subjects were allowed to complete the 

questionnaires at their own pace during the pretesting 

time. Following the collection of all pretests, the NDRT 

and the WGCTA were scored and data from all three 

questionnaires (BIS, NDRT, and WGCTA) were coded and 

entered into a computerized data file. 

Remainder of Course 

During the remaining weeks in the semester, the 

courses proceeded as planned by the instructors. All 

subjects participated in the planned learning experiences 

in the classroom and clinical environments. In addition, 

the subjects in the treatment group spent one to two

hours every other week working through the computerized

problem-solving simulations (CP-SS). To obtain the CP-SS

diskettes, subjects requested the programs from the LRC

assistant by completing a CAIP-RF on which they recorded
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the time of the request beside the title of the program 

desired. 

The subjects progressed through the CP-SS situations 

according to the progression of course content. During 

the CP-SS, the subjects received feedback on their 

performance. The feedback informed the subject of the 

relevance of any choice for assessment data or 

intervention for problem resolution. Cues were not given 

for problem definition or for selection of optimal 

pathways through the programs. Following the completion 

of each program, subjects returned the diskette to the 

LRC assistant and recorded the time of completion on the 

CAIP-RF. The LRC assistant then returned the request 

form to the subject's coded file. 

Post testing 

Posttesting for this study occurred three to five 

days prior to final examinations for the courses. All 

subjects again completed the WGCTA. Instructions for 

marking responses were reviewed at the beginning of the 

posttesting period. The investigator verified the names

and code numbers to assure accurate matching of pretest

and posttest data. The procedure for administering and

collecting the posttests was the same as described for
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the pretest. Subjects in the control group were reminded 

that they could view the CP-SS programs prior to the 

final examinations for the courses. Following completion 

of the course, all subjects were sent a note to thank 

them for participating in the study. After the grades 

were recorded for the course in which the subjects had 

been involved during the quarter, they were recorded onto 

the Fortran coding sheet and entered into the 

computerized data base. 

Treatment of Data 

All of the data analyzed in the study were derived 

from the CAIP-RF, BIS, NDRT, WGCTA, and course grades 

recorded in the subjects' files. On the BIS, items such 

as ethnic background, highest education completed, and 

present education status were nominal level data. 

Frequencies and percentages were calculated and used to 

describe the sample. Ages of the subjects and numbers of 

years of experience in providing health care were 

summarized by frequencies, means, and standard 

deviations. The scores on the NDRT were interval level. 

Frequencies, means, standard deviations, and ranges for 

the total sample and for each group were calculated and

recorded. The grade equivalents derived from the raw

scores of the NDRT were ordinal level data. Frequencies,
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medians, and percentile ranks were calculated to describe 

the sample. The scores on the WGCTA yielded interval 

level data. Frequencies, group means, and standard 

deviations were calculated for descriptive and analytical 

purposes. The raw scores on the WGCTA were transformed 

to percentile ranks. Frequencies for each rank and the 

median rank were determined to describe each of the two 

groups of subjects and to compare the groups to the norms 

established for nursing students in baccalaureate 

programs in the South. The relationships of the 

variables age, reading ability, experience in health 

care, time on the computer, cognitive knowledge and the 

critical thinking posttest scores were studied using 

Pearson's product-moment correlation coefficients. 

Hypothesis I was: Nursing students who participate 

in computerized problem-solving simulations in addition 

to traditional learning experiences will have greater 

increases in critical thinking abilities at the end of 

the semester than nursing students who participate in 

only traditional learning experiences. A two by two way 

(group by time) analysis o; covariance variance (ANCOVA) 

for repeated measures was used to test hypothesis I

(Kirk, 1982 and Polit and Hungler, 1987). The ANCOVA was

used to determine if the changes in the mean score on the

WGCTA for the treatment group were significantly greater
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than the changes in the mean scores for the control group 

when the effects of the pretest critical thinking 

abilities were removed. The alpha level was set at� .OS 

for determining statistical significance. Homogeneity of 

variance was determined for each group of subjects prior 

to performing the ANCOVA. 

The second hypothesis was included to determine the 

effects of the computerized simulations Qn development of 

cognitive knowledge of course content. Hypothesis II 

was: Nursing students who participate in computerized 

problem-solving simulations in addition to traditional 

learning experiences will have greater increases in 

cognitive knowledge at the end of the semester than 

nursing students who participate in only traditional 

learning experiences. A two by two way ANCOVA for 

repeated measures was used to test Hypothesis II. The 

course averages and the post-study course grades were 

entered into the analysis in a manner similar to that 

described for testing Hypothesis I (Kirk, 1982). The 

prestudy course averages were entered as the covariate

(Polit and Hungler, 1987). 

The purpose of hypotheses III and IV was to 

determine the relationship between critical thinking

abilities and factors which could effect development of

critical thinking skill. Hypothesis III was: At the end
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of the nursing courses, there will be a positive 

relationship between ages, number of years of work 

experience in health care fields, and level of cognitive 

knowledge and critical thinking abilities of student 

nurses participating in traditional learning experiences. 

A standard multiple regression analysis (MRA) was used 

for testing this hypothesis. 

Tabachnick and Fidell (1983) described MRA as a 

powerful statistical technique used to assess the 

relationship between several independent variables (age, 

years of experience, and cognitive knowledge) and one 

dependent variable (critical thinking abilities). From 

the BIS completed by the subjects in the control group, 

data on age and numbers of years of work experience in a 

health care setting were included as independent 

variables. The independent variable, level of cognitive 

knowledge, was measured as the grades for the course 

completed during the quarter in which the study was 

completed. The scores on the WGCTA posttests of the

control group were entered as the dependent variable for

the MRA.

Hypothesis IV was: At the end of the nursing 

courses, there will be a positive relationship between

age, number of years of experience in health care fields,

and level of cognitive knowledge and critical thinking
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abilities of student nurses participating in computerized 

problem solving simulations in addition to traditional 

learning experiences. A standard multiple regression 

analysis was used for testing this hypothesis. The MRA 

for the treatment group was conducted in the same manner 

as described for the control group. Data for the MRA to 

test hypothesis IV were derived from the course grades, 

the BIS, and the WGCTA posttests completed by subjects 

who worked through the computerized simulations. 

summary 

This study was designed to investigate the use of 

computerized problem simulations to improve critical 

thinking abilities of baccalaureate nursing students. 

Critical thinking abilities was measured on the WGCTA. 

The relationship of the variables of group assignment 

(treatment versus control), age, knowledge, and 

experience to the critical thinking abilities of student 

nurses was appraised. The two way ANCOVA for repeated 

measures and standard multiple regression analyses were 

used to analyze the data on the treatment and control

groups for testing the hypotheses. 



CHAPTER 4 

ANALYSIS OF DATA 

This quasi-experimental study was conducted to 

investigate the effectiveness of computerized problem

solving simulations for promoting the development of 

cognitive knowledge and critical thinking abilities in 

baccalaureate nursing students. The subjects attended an 

independent university with an enrollment of 

approximately 2,300 students in the Southwestern United 

States. The information gathered to describe the sample 

was obtained on the Biographical Information Survey 

(BIS). Reading ability was measured on the Nelson Denny 

Reading Test (NDRT) and was recorded as a score from Oto 

136. The reading scores were converted to a reading

grade equivalent for descriptive purposes. Cognitive 

knowledge was measured using nursing course grades. The 

critical thinking abilities were measured on the Watson

Glaser Critical Thinking Appraisal (WGCTA) and recorded 

as a score from o to 80 (Watson and Glaser, 1980). The 

variable of time-on-task was measured as the amount of 

time spent working through the computerized problem

solving simulations which was recorded on the computer 

Assisted Instruction Program Request Form (CAIP-RF).
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This chapter is a presentation o·f the analyses of data 

obtained from the student nurses. 
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The data obtained from the students are summarized 

and described based on the analyses of descriptive 

statistics. The data on the combined sample are 

presented. A summary of data related to the experimental 

and control groups follows. The scores for cognitive 

knowledge and critical thinking are discussed according 

to the entire sample. The scores of the two groups are 

then presented. The chapter concludes with a 

presentation of the inferential data analyses. 

Description of Sample 

The sample consisted of a control group designated 

group A and and an experimental group B. Group B worked 

through five computerized problem-solving simulations 

(CP-SS) during an eleven week university quarter in 

addition to participating in the traditional learning 

experiences for the course in which they were enrolled. 

Group A received no additional planned learning. 

experiences other than those for the course. The 30 

baccalaureate students who comprised the total sample

completed the BIS and NDRT as well as the pretests and

posttests for critical thinking. 
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The sample consisted of 30 junior (n = 15) and 

senior (n = 15) baccalaureate nursing students who were 

enrolled in courses with clinical components during the 

months of March through May, 1990. To describe this 

sample, data were obtained on the biographical variables 

of age, religion, marital status, ethnic background, past 

and present education levels, current and past languages 

spoken, and work history. A summary of this data is 

presented in Tables 4 and 5. 

The ages for the 30 students were from 18 to 47 

(Table 4). The mean age was 29.47 years. Five (16.7%) 

of the students were 21 years old. The sample consisted 

of 27 (90%) females and three (10%) males (Table 4). 

Twenty-one (70%) subjects were Anglo; 4 (13.4%) were 

Asian; 2 (6.7%) were Eastern Indian; 1 (3.3%) was Black, 

1 (3.3%) was Hispanic, and 1 (3.3%) was Asian American. 

Seventy percent (n = 21) of the subjects indicated 

that they had entered the University with only high 

school diplomas. Five (16.6%) subjects had previously 

obtained bachelor degrees. Two (6.7%) of the students 

had associate degrees and two (6.7%) had professional 

diplomas. English was the language spoken by most of the 
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Table 4

Frequency Distribution and Percentages of 
Descriptive Variables by Group 

---------------------------------------------------------

Control Experimental Total 
Variable Group Group Sample 

---------- ----------- --------

n % n % n % 

--------------------------------------------�------------

Religion 
Protestant 10 66.7 8 53.3 18 60.0 

Catholic 4 26.6 6 40.0 10 33.4 

Other 0 o.o 1 6.7 1 3.3 

None -1. _§..J.. Q -2..:.Q -1. � 

Total 15 100.0 15 100.0 30 100.0 

Mai;:it�l Status 
Single with 

Other 9 60.0 6 46.7 15 50.0 

Married 6 40.0 7 46.7 13 43.3 

Single _Q _Q,.:.Q � 13.3 � � 

Total 15 100.0 15 100.0 30 100.0 

Gende� 
Female 14 93.3 13 86.7 27 90.0 

Male --1 _§..J.. � lid. _l 10.0

Total 15 100.0 15 100.0 30 100.0

Ethnic Groug 
Anglo American 11 73.3 10 66.6 21 70.0 

Asian 2 13.3 2 13.3 4 13.4 

Eastern Indian 1 6.7 1 6.7 2 6.7 

Black American 0 o.o 1 6.7 1 3.3 

Hispanic 0 o.o 1 6.7 1 3.3 

Asian American _l _§..J.. _Q -2..:.Q --1 � 

Total 15 100.0 15 100.0 30 100.0 



Variable 

Table 4 (Continued) 

n 

Control 
Group 

Experimental 
Group 

--�---------

n 
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Total 
Sample 

n 

�------------------------------------------�-------------

Previous Education 
High School 12 
Bachelor Degree 1 
Associate Degree 1 
Professional 

Diploma ....l 

Total 15 

Present Education 
Junior 6 
Senior 9 

Total 15 

current Language 
English 13 
Bilingual � 

Total 15 

Childhood Language 
English 12 
Other 2 
Bilingual _l 

Total 15 

ao.o 

6 ._6 
6.7 

� 

100.0 

40.0 
60.0 

100.0 

86.7 
13.3 

100.0 

so.a 

13.3 
� 

100.0 

9 60.0 
4 26.6 
1 6.7 

.! � 

15 100.0 

9 60.0 
.§. 40.0 

15 100.0 

15 100.0 
_g_ a.a 

15 100.0 

11 73.3 
3 20.0 

__i 6.7 

15 100.0 

21 
5 
2 

� 

30 

15 
12. 

30 

28 
-'-

30 

23 
5 

-'-

30 

70.0 
16.6 

6.7 

� 

100.0 

so.a 

so.a 

100.0 

93.3 
6.7 

100.0 

76.6 
16.7 
� 

100.0 

---------------------------------------------------------



Table 5 

Means, Standard Deviations, and Ranges of 
Age, Years Worked, Years Worked 

Variable 

in Health Care, and Hours 
on the Computer 

Control 
Group 

(n = 15) 

Experimental 
Group 

en = 15) 

Total 
Sample 

(N = 30) 
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---------------------------------------------------------

Age in Years 
Mean 
fill 
Range 

Total Years 
Worked 
Mean 
SD 
Range 

Years Worked in 
Health Care 

Mean 
so 

Range 

Hours on 
Computer 

Mean 
so 

Range 

31.47 
9.41 

27.00 

5.37 
6.66 

20.00 

3.08 
4.40 

13.00 

o.oo

27.47 
7.90 

27.00 

5.73 
6.40 

20.00 

1.10 
2.50 
10.00 

2.58 
a.so

1.62 

29.47 
8.78 

39.00 

5.60 
6.40 

21.00 

2.08 
3.68 

13.00 

-------------------------------
---------------

-----------

students (n = 28, 93.3%); two (6.7%) subjects were 

bilingual (Table 4).
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The mean number of total years worked was 5.6 years 

(fill= 6.4) (Table 5) •. Nine (30%) of the students had 

never worked. The maximum number of years worked was 

21 (n = 1, 3.3%). The mean number of years worked in a 

health care field was 2.08 (SD = 3.68). Fifty percent 

(n = 15) of the students had never worked in health care 

(Table 5). Six (20%) had worked in a health care field 

for one-half to one and one-half years. Three (10%) had 

work in health care for 2 years. Six (20%) had worked in 

health care for 4 or more years. The maximum amount of 

time worked in health care was 13 years. 

Combined Sample Scores 

Subjects completed the NDRT during the pretesting 

period for this study. The raw scores were calculated 

and recorded. The scores were also converted to grade 

equivalent reading levels according to the NDRT Manual 

(Brown, Bennett, and Hannah, 1981). The scores for the 

reading test, course grades, and critical thinking are 

shown in Table 6. The mean reading test score was 98.90 

(fill= 21.16). The highest score was 131.00 and the 

lowest score was 55.00. The median reading grade 

equivalent was 13.7. The grade equivalents ranged from

8.3 to 16.7.



Table 6 

Means and standard Deviations 
of Scores by Group 

Variable 

NOR� Scores 
Mean 
SD 
Range 

NDRT Gi:ade 
Egyivalent 

Mean 
SD 
Range 

Pre-Cou�se Grade 
Average 

Mean 
SD 
Range 

Post-Course G�ade 
Mean 
SD 
Range 

Critical Thinking 
Pretest Score 

Mean 
SD 
Range 

Critical Thinking 
Posttest Score 

Mean 
SD 
Range 

Control 
Group 

en = 1s) 

104.00 
19.92 
70.00 

14.2 
2.0 
7.2 

·92.81
2.05
6.69 

93.68 
2.53 
7.40 

57.20 
7.35 

23.00 

59.00 
7.87 

29.00 

Experimental 
Group 

en = 
1s) 

93.80 
21.78 
71.00 

13 .1 
2.3 
8.0 

91.99 
2.83 

10.38 

92.73 
2.74 

10.00 

56.70 
9.26 

32.00 

60.40 
6.70 

25.00 

Total 
Sample 

(N = 30) 

98.90 
21.16 
76.00 

13. 6
2.2
8.4 

92.40 
2.47 

10.50 

93.21 
2.63 

1,0. 00 

56.97 
8.22 

32.00 

60.17 
7.18 

29.00 
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Table 6 (Continued) 

Variable 

Critical Thinking 
Pretest Percentile 
Rank 

Mean 
fill 
Range 

Control 
Group 

en = 15) 

57.00 
30.34 
90.00 

Critical Thinking 
Posttest Percentile 
Rank 

Mean 
fill 
Range 

65.80 
29.57 
96.00 

Experimental 
Group 

en = 15) 

55.87 
32.96 
96.00 

68.20 
24.43 
84.00 

Total 
Sample 

(N = 30) 

56.43 
31.14 
96.00 

67.00 
26.68 

96.00 
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------�--------------------------------------------------

The average numerical values for the grades in the 

nursing courses completed prior to the study were 

recorded as pretest measures of knowledge. The numerical 

value for the grade in the course taken during the study 

was recorded as the posttest measure for knowledge. The 

mean pre-course grade average was 92.40 (SD= 2.47). The 

highest grade average was 95.70 and the lowest grade 

average was 85.20. The mean value for the grades for the

course taken during the study was 93.21 (SD= 2.63). The

highest course grade was 97.00 and the lowest was 87.00

(Table 6). 
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On the WGCTA, the mean pretest score was 56.97 

(SD= 8.22). The scores varied from 37 to 69. The mean 

percentile rank for the WGCTA pretest scores was 56.43 

(SD= 31.14). The median score was 59.00 and the median 

percentile rank was 65%. The lowest percentile rank on 

the pretests was 1% and the highest was 97% (Table 6). 

The mean posttest score on the WGCTA was 60.17 

(SD= 7.18). The scores were from 43 to 72. The mean 

percentile rank on the posttest scores was 67% (SD = 

26.68). The median rank was 80. The posttest percentile 

ranks were from 3% to 99% (Table 6). 

Control Group Sample 

The control group (Group A) consisted of 15 

subjects. Six of the subjects were juniors and 9 were 

seniors in the nursing program. The mean age was 31.47 

years (SD= 9.41). The youngest student was 20 and the 

oldest was 47 (Table 5). Eleven (73.3%) subjects were 

Anglo-Americans, 2 (13.3%) were Asian, 1 (6.7%) was 

Asian-American, and 1 (6.7%) was Eastern Indian. Twelve 

(80.0%) subjects had high school diplomas prior to 

enrollment at the University. One (6.7%) subject had an 

associate degree, 1 (6.7%) had a professional diploma, 

and 1 (6.7%) had a baccalaureate degree in a field other 

than nursing (Table 4). 
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In terms of religious preference, 10 (66.7%) 

subjects were Protestant, 4 (26.6%) were Catholic and l 

(6.7%) indicated no religious preference. Nine (60%) 

subjects were single living with a significant other and 

6 (40%) were married. Fourteen (93.3%) subjects were 

female and 1 (6.7%) was male. Thirteen (86.7%) subjects 

spoke only English and 2 (13.3%) were bilingual (Table 

4) •

Nine of the subjects had never worked and l had 

worked 20 years. The mean number of years worked in 

fields of health care was 3.08 (SD= 4.40). Six had 

never worked in a field of health care and 1 had worked 

13 years in a health care field. The descriptive 

characteristics for the two subsamples, Groups A and B, 

are also presented in Tables 4 and 5. 

Control Group Scores 

The mean score on the NDRT for Group A was 104.00 

(.§12 = 19.92). The scores were from 61.00 to 131.00. The 

mean reading grade equivalent was 14.2 (SD= 1.97) which 

is equivalent to the second month of the sophomore year 

in college. The grade equivalents ranged from 9.5 to 

16.7. The median grade equivalent was 13.7 or the

seventh month of the freshman year in college. The 

scores for subsample Groups A and B are shown in Table 6.
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The mean pre-course grade for Group A was 92.81 

(SD= 21.05). The grades were from 89.01 to 95.70. The 

mean post-course grade was 93.68 (SD= 2.53). The post

course grades were from 89.60 to 97.00 (Table 4). 

The mean pretest score on the WGCTA was 57.20 

(SD= 7.35). The scores varied from 44.00 to 67.00. The 

mean pretest percentile on the WGCTA was 57.00% 

(SD= 30.34) and the median percentile was 65%. The 

percentiles were from 5% to 95% (Table 6). 

The mean posttest score on the WGCTA was 59.90 

(SD= 7.87). The low score was 43 and the high score was 

72. The percentiles ranged from 3% to 99%. The median

posttest percentile was 85.00. Group A spent no time on 

the computers working through the computerized problem

solving simulations (Table 6). 

Experimental Group Sample 

The experimental group (Group B) consisted of 15 

subjects. Nine of the subjects were juniors and 6 were 

seniors in the nursing program. The mean age was 27.47 

years (SD= 7.9). A summary of the descript�ve variables 

of Group B is presented in Tables 4 and 5. The youngest 

subject was 18 and the oldest was 44 (Table 5). Ten 

subjects (66.66%) were Anglo-Americans, 2 (13.33%) were 

Asian, and 1 (6.66%) was Eastern Indian. Nine (60%) 
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subjects had high school diplomas. Four (26.63%) had 

previously attained bachelor degrees. One (6.67%) had an 

associate degree and 1 (6.67%) had a professional diploma 

(Table 4). 

In terms of religious preference, 8 subjects 

(53.30%) were Protestant, 6 (40.00%) were Catholic, and 1 

(6.67%) indicated no religious preference. Six (40.00%) 

subjects were single living with a significant other. 

Seven subjects (46.70%) were married and 2 (13.3%) were 

single living alone. Thirteen (86.70%) subjects were 

female and two (13.30%) were male. All fifteen (100.00%) 

subjects spoke only English. 

The mean number of years worked was 5.73 (SD = 6.4). 

Four had never worked and 1 had worked 21 years. The 

mean number of years worked in fields of health care was 

1.10 (SD = 2.5). Nine subjects had never worked in 

health care and 1 had worked 10 years. The mean amount 

of time spent on the computer working the computerized 

problem-solving simulations was 2.58 hours (SD = 0.50). 

The minimum amount of time spent on the computer was 1.88 

hours and the maximum amount of time was 3.50 hours 
' 

(Table 5) • 
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Experimental Group Scores 

A summary of the scores for Group B are presented in 

Table 6. The mean reading test score for Group B was 

93.80 (SD= 21.78). The scores varied from 55.00 to 

126.00. The highest grade equivalent was 16.3 and the 

lowest was 8.3. The median grade equivalent was 13.00. 

The mean pre-course grade average for Group B was 

91.99 (SD= 2.83). The grades varied from 85.20 to 

95.58. The mean post-course grade was 92.73 (SD= 2.74). 

The post-course grades varied from 87.00 to 97.00 (Table 

6) •

On the WGCTA the mean pretest score was 56.70 

(SD= 9.26) with the scores varing from 37 to 69. The 

median pretest percentile rank was 65%. The percentiles 

were from 3% to 99% (Table 6). 

The posttest scores on the WGCTA were higher than 

the pretest scores with the mean being 60.40 (SD= 7.87). 

The highest score was 72 and 46 was the lowest score. 

The percentile ranks varied from 15% to 99%. The median 

posttest percentile was 70%. 

Findings 

This study was conducted to investigate the results 

of using computerized problem-solving simulations on the 

development of critical thinking abilities and cognitive 
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knowledge of nursing course content. The relationships 

of each of the variables of age, number of years of work 

in a health care field, reading test scores, time on the 

computer to the course grade and to critical thinking 

were studied using Pearson product-moment correlation 

coefficients as performed in the Statistical Package for 

Social Sciences (SPSSx) CORRELATION. These coefficients

were necessary to determine the appropriateness of using 

the variables as covariates and for avoiding 

multicollinearity in the multiple regression analysis. 

The correlation matrix is shown in Table 7. 

There was no significant correlation between the 

critical thinking pretest scores and the course averages 

before the study (X = .18, g > .01). The variable, 

number of years worked in health care, was not 

significantly related to the critical thinking pretest 

scores (X = .as, g > .01) nor with the nursing course 

average prior to the study(� = .18, g > .01). The 

reading test scores were not significantly related to the 

critical thinking pretest scores(� = .43, g > .01) nor 

the course average prior to the study(�= .40, R > .01). 

The control group spent no time on the computer so there 

was no variability in this measure for group A. The

experimental group spent a small amount of time (M = 2.58--
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hours) on the computer. The relationship between the 

number of hours spent on the computer and course grade 

was not significant(�= -.20, R > .01) for group B. The 

relationship between the time on computer and WGCTA 

posttest scores was not significant for group B (� = .24, 

R > .01). None of these variables were appropriate 

covariates for the analyses of the effects of the 

computerized problem-solving simulations on the 

development of critical thinking and cognitive knowledge 

of course content. The variables, age and reading test 

scores, were significantly related(�= .66, R < .01). 

Therefore, age was selected from these two variables and 

was entered into the regression analyses. 

The hypotheses were tested using an analysis of 

covariance with repeated measures and multiple regression 

analysis with alpha set at� .OS. For each group, the 

relationship of the variables age, number of years worked 

in a health care field, and grade in the course with 

critical thinking ability was determined using multiple 

regression analysis. The analyses were performed with 

SPSSx ANOVA using the pretest variables as covariates and

REGRESSION using the standard method. The BMDP2V program

was also used for the analysis of covariance with



Table 7 

Correlation Matrix--Coefficients 
Between Study Variables 

Variables 

WGCTA Prestudy 
Pretest Course Ave. 

Age Reading 
Score 

201 

Years in 
Health Care 

-------�-�-----------------------------------------------

WGCTA 

Pretest .18 .36 .44 .05 

Prestudy 
Crse.Ave. �29 .44 .18 

Age .65* .23 

Reading 
Score .29 

Yrs. in 
Health 
Care 

---------------------------------------------------------

*P < • 01

repeated measures. The results of the analyses are given 

in Tables 8, 9, and 10. 

The assumptions of the analysis of covariance for 

repeated measures and multiple regression analyses were 

evaluated. 
No datum was missing on any of the variables. 

The sample size of 30 included a case to variable ratio 

of six to one which is minimally_ adequate for robustness 

---------------------------------------------------------
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(Roscoe, 1975). Homogeneity of variance for the 

precourse averages for the two groups was tested using 

SPSSx MANOVA. The variances were homogeneous (Boxs M =

4.06, F(3, 141120) = 1.25, R = .29). Homogeneity of

variance for the WGCTA pretest scores of the two groups 

was also indicated (Boxs M = 3.45; F(J, 141120) = 1.07,

R > .05). There were no univariate outliers as 

indicated.by the analysis in BMDP7D of means of the two 

groups for the critical thinking pretest (F(l, 28) =

0.02, R > .05), critical thinking posttest <
.
F(l, 28) =

0.03, R > .05), pre-s�udy course average (F(l, 28) =

0.83, R > • 05) , post-study course average (F(l, 28)
= 

0.96, R > • 05) , reading test scores (.E ( 1, 28)
= 1.79, 

R > • 05), reading grade equivalent (F(l, 28) 
= 1.93, 

R > • 05), and age (F(l, 28)
= 1.59, R > • 05) • There were 

no multivariate outliers as indicated by the analysis in 

BMDPAM in which the Mahalanobis distance for each case 

was greater than .01 for group means on the critical 

thinking pretest, critical thinking posttest, pre-study 

course average, post-study course grade, reading test 

scores, reading grade equivalent, age, time on computer, 

and the number of years worked in a health care field. 

Further analysis of data is explained according to 

the hypotheses. There were two hypotheses related to the 
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effects of the treatment, computerized problem-solving 

simulations, on the dependent variables of critical 

thinking and cognitive knowledge of the course content. 

There were two hypotheses tested to determine the 

relationship between critical thinking abilities and 

factors which could affect development of critical 

thinking skill. Each hypothesis is discussed in a 

section which follows. 

Hypothesis One 

Hypothesis one was: Nursing students who 

participate in the computerized problem-solving 

simulations in addition to the traditional learning 

experiences will have greater increases in critical 

thinking abilities at the end of the quarter than nursing 

students who participate in only the traditional learning 

experiences. The ANCOVA with repeated measures was used 

to test this hypothesis. The pretest critical thinking 

scores were used as the covariate. After controlling for 

the initial critical thinking abilities of the subjects, 

there was no increase in critical thinking from working 

through the computerized problem-solving simulations

(Table 8). The critical thinking pretest scores were

significantly correlated with the posttest scores

(� = .66), F(l, 29) = 35.74, R < .os. Variance in the 



Source of 
Variance 

Covariate 
Pretest 

Residual 

Total 

Posttest 
Between 
Within 

Total 

. Table 8 

Analysis of Covariance Summary Table 
of Critical Thinking Scores for the 

Experimental and control Groups 

ss 

849.70 

641.97 

1491.67 

1.63 
1494.53 

1506.16 

1 

27 

28 

1 
28 

29 

MS 

849.70 

23.78 

1.63 
53.38 

0.03 

204 

12 

0.86 

-----�---------------------------------------------------

*R < .05

pretest scores explained most of the variance in the 

posttest scores, Ic 2, 27) = 17.96, 12 < .05. A summary of

the results of the ANCOVA are presented in Table 8. The 

hypothesis was not supported. 

Hypothesis Two 

The second hypothesis was: Nursing students who 

participate in computerized problem-solving simulations 

in addition to traditional learning experiences will have 

35.74 0.00* 
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greater increases in cognitive knowledge of course 

content at the end of the quarter than nursing students 

who participate in only traditional learning experiences. 

The ANCOVA with repeated measures was used to test this 

hypothesis. The pre-study nursing course averages were 

used as the covariate. The results of this analysis are 

shown in Table 9. After controlling for the initial 

Table 9

Analysis of Covariance summary Table 
of Cognitive Knowledge for the 

Experimental and Control 
Groups 

---------------------------------------------------------

Source of 
Variance ss df MS 

---------------------------------------------------------

Covariate 
Precourse 
Average 72.47 

Residual 127.00 

Total 199.47 

Posttest 
Between 6.68 

Within 194.13 

Total 200.81 

1 

27 

28 

1 

28 

29

72.47 

4.70 

6.68 

6.93 

15.41 

0.96 

0.00* 

0.33 

---------------------------------------------------------

*� < .os
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course grades of the subjects, there was no increase in 

cognitive knowledge of course content from working 

through the computerized problem-solving simulations. 

The pre-study course averages were significantly related 

to the grades obtained in the course during the study 

(X = .64), F(l, 28) = 15.41, R < .01. The precourse

grade averages explained most of the variance in the 

grades for the course, F(2, 27) = 7.85, R.< .01 (Table

9). The hypothesis was not supported. 

Hypothesis Three 

Hypothesis three was: At the completion of the 

course, there will be a positive relationship between 

age, numbers of years worked in health care, and 

cognitive knowledge and critical thinking abilities for 

the student nurses participating in the traditional 

learning experiences (Group A). A standard multiple 

regression analysis was used to test this hypothesis. 

The means and standard deviations for the variables are 

shown in Table 10. The matrix depicted in Table 11 was 

examined for significant correlations which would 

indicate multicollinearity or singularity. There were no 

significant correlations. With only 15 subjects in the 

control group, the case to variable ratio was less than 

five to one for this hypothesis.· The multiple regression 



Table 10 

Means and Standard Deviations of Variables 
in the Multiple Regression Analysis 

for the Control Group 

Variables 

Age 

Yrs. Worked 
in Health 
Care 

Course 
Grade 

Critical 
Thinking 
Posttest 

Mean Std. Dev. 

31.47 9.41 

3.08 4.40 

93.68 2.53 

59.93 7.87 

207 

---------------------------------------------------------

analysis equation was not significant, tc3,11) = 2.27,

R = .14. The equation derived from the analysis was as 

follows: 

Critical Thinking= 48.62 + 0.53 Age - 0.05 Years 

Worked in Health Care - 0.12 Grade in Course. 

The multiple B was .62 . The R2 was .38, indicating that

the equation explained 38% of the variability in the 

critical thinking scores. Age was the only significant 

variable in the equation, ?(3,11) = 6.32, R < .as. Table 



12 shows the MR.A summary. The hypothesis was not 

supported. 

Table 11 
Correlation Matrix--Coefficients 

for Variables in the Multiple 
Regression Analysis for 

the Control Group 

Variables 

Age Yrs worked 
in Health 

Care 

Post Course 
Average 

Age 

Yrs. Worked 
in Health 
Care 

Post 
Course 
Average 

Critical 
Thinking 
Posttest 

.20 .34 

.56 

208 

Critical 
Thinking 
Posttest 

.61 

.04 

.16 

---------------------------------------------------------



Table 12 

Multiple Regression Analysis for Age, 
Years Worked in Health Care, 

Cognitive Knowledge and 
Critical Thinking for 

the Control Group 

209 

---------------------------------------------------------

Multiple Regression Analysis 

Multiple R 0.62 
B Square 0.38 
Standard Error 6.98 

---------------------------------------------------------

Analysis of Variance 

Source of Variance df ss MS 12 

----�----------------------------------------------------

Regression 
Residual 

Total 

3 331.22 
11 535.71 

14 866.93 

110.41 
48.70 

Hypothesis Four 

2.27 .14 

Hypothesis four was: At the completion of the 

course, there will be a positive relationship between 

age, numbers of years worked in health care, and 

cognitive knowledge and critical thinking abilities for 

the student nurses participating in the computerized 

problem-solving simulations in addition to the 

---------------------------------------------------------



traditional learning experiences. A standard multiple 

regression analysis was used to test this hypothesis. 
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The means and standard deviations for the variables are 

shown in Table 13. The matrix depicted in Table 14 was 

examined for significant correlations which would 

indicate multicollinearity or singularity. There were no 

significant correlations. Again, there were only 15

subjects in the experimental group and the case to 

Table 13 

Means and Standard Deviations of 
Variables in the Multiple 

Regression Analysis for 
the Experimental Group 

------------------------------------------------
---------

Variables Mean Std. Dev. 

--------------------------------------------
-------------

Age 

Yrs. Worked 
in Health 
Care 

Course 
Grade 

Critical 
Thinking 
Posttest 

27.33 7.98 

1.07 2.55 

92.73 2.74 

60.40 6.70 

--------------------------------
-------------------------



Table 14 

Correlation Matrix--Coefficients for 
Variables in the Multiple Regression 

Analysis for the Experimental 
Group 
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---------------------------------------------------------

Age 

Variables 

Yrs worked 
in Health 

Care 

Post Course 
Average 

Critical 
Thinking 
Posttest 

---------------------------------------------------------

Age 

Yrs. Worked 
in Health 
Care 

Post 
Course 
Average 

Critical 
Thinking 
Posttest 

.17 -.05 .07 

-.52 -.21 

.33 

--------------------------------------------------
-------

variable ratio was less than five to one. The multiple 

regression analysis equation was not significant, 

l(J, ll) = o.so, � = .69. The equation derived from the

analysis was as follows: 

Critical Thinking= -8.75 + 0.08 Age - 0.19 Years 

Worked in Health Care + 0.72 Grade in Course. 

The R2 was .12, indicating that.the equation explained 
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12 percent of the variability in the critica1 thinking 

scores. Age was not a significant variable in this 

equation, F(J, ll) = 0.11, R = 0.74. Table 15 shows the

MRA results. Hypothesis four was not supported. 

Table 15

Multiple Regression Analysis for Age, Years 
Worked in Health Care, Cognitive Knowledge, 

and Critical Thinking for the 
Experimental Group 

---------------------------------------------------------

Multiple Regression Analysis 

Multiple B

B Square 
Standard Error 

0.35 
0.12 

7.09 

---------------------------------------------------------

Analysis of Variance 

Source of Variance ss MS R 

---------------------------------------------------------

Regression 
Residual 

Total 

3 

11 

14 

75.13 

552.47 

628.60 

25.04 

50.22 

0.49 .69 

-----
----------------------------------------------------
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Summary of Findings 

In this chapter, results of descriptive and 

inferential statistical analyses have been reported. The 

sample was described as well as the subsamples for the 

control and experimental groups. The results of the 

hypothesis testings were given. 

The sample consisted of 30 subjects who were junior 

(n =15) and senior (n=lS) students in a BSN program. The 

mean age of the sample was 29.47 years (SD= 8.78). The 

subjects had spent an average of 2.08 years (SD= 3.68) 

working in fields of health care. The mean score on the 

NDRT was 98.90 (SD= 21.16) out of a maximum of 136 

points. The sample had an average reading grade 

equivalent to the sixth month of the freshman year in 

college (M = 13.6, SD= 2.2). Prior to the study, the 

mean course average was 92.40 (SD = 2.47) and the mean 

post-course grade was 93.21 (SD = 2.63). The mean 

pretest critical thinking score was 56.97 (SD= 8.22) and 

the mean posttest score was 60.17 (SD= 7.18). The 

median percentile on the WGCTA posttest for the total 

sample and for each group was 65%. Group A spent no time

working through the computerized problem-solving

simulation programs. Group B averaged 2.58 hours working

through the programs.



214 

An analysis of covariance (ANCOVA) indicated that 

the two groups had no significant differences in the 

WGCTA posttest scores when the effects of variability in 

the pretest scores were removed (F(1,28) = 0.03, R =

.86). The findings for hypothesis II were similar to 

those of hypothesis I. There were no significant 

differences between the two groups in the course grades 

at the end of the study when the variability of the pre

study averages were removed (F(1.28) = 0.98, R = .33).

The variables of age, number of years worked in 

health care, or course grades were not significantly 

related to critical thinking posttest scores. The 

multiple regression analysis for hypothesis III indicated 

that the variables of age, number of years worked in 

health care, and cognitive knowledge were not signifi

cantly related to critical thinking abilities of students 

participating in the traditional learning experiences 

(multiple R = o. 62, R2 
= . 3 a, E (·3, ll) = 2. 27, R = .14) •

Hypothesis four was not supported either. The same 

variables were not significantly related to the critical 

abilities of students participating in the CP-SS in 

addition to the traditional learning experiences 

(multiple R = .35, B2 = .12 , E(J,ll)·= 0.49, R = .69).
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The null hypothesis for each of the four hypotheses was 

retained. 



CHAPTER 5 

SUMMARY OF THE STUDY 

The purpose of this study was to investigate the 

effectiveness of computerized problem-solving simulations 

as a teaching methodology for developing critical 

thinking skills and cognitive knowledge of course content 

in students enrolled in a baccalaureate degree nursing 

prpgram. This summary reviews the problem of the study, 

the model, and research methodology described in previous 

chapters. The chapter continues with a discussion of the 

findings of the study along with the conclusions and 

implications. The chapter concludes with recommendations 

for further study. 

The Critical Thinking Model of Nursing, which was 

developed by this author, was the conceptual model for 

the study. The problem formulated for the study was: Is 

the computerized problem-solving simulation approach an 

effective method for improving critical thinking skills 

in nursing students? Four hypotheses were formulated 

based on the problem for the study and the conceptual 

model. The hypotheses were: 

216 
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Hl. Nursing students who participate in 

computerized problem-solving simulations in 

addition to traditional learning experiences 

will have greater inc�eases in critical thinking 

abilities at the end of the quarter than nursing 

students who participate in only the traditional 

learning experiences. 

H2. Nursing students who participate in computerized 

problem-solving simulations in addition to 

traditional learning experiences will have 

greater increases in cognitive knowledge at the 

end of the quarter than nursing students who 

participate in only traditional learning 

experiences. 

H3. At the end of the nursing course, there will be 

a positive relationship between age, number of 

years worked in a field of health care, and the 

level of cognitive knowledge for the course and 

critical thinking abilities of student nurses 

participating in traditional learning 

experiences. 

H4. At the end of the nursing course, there will be 

a positive relationship between age, number of 

years worked in a field of health care, and the 
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level of cognitive knowledge for the course and 

critical thinking abilities of student nurses 

participating in the computerized problem

solving simulations in addition to the 

traditional learning experiences. 

In the overview of the literature, critical thinking 

was defined and explored as a concept which involves 

logical reasoning and information processing and which is 

part of problem-solving and decision-making processes. 

The relationship of critical thinking to the diagnostic 

reasoning process, the nursing process, and clinical 

judgment was described. The use of the Watson-Glaser 

Critical Thinking Appraisal for measuring critical 

thinking in nursing was reviewed. Piaget's, Perry's, and 

Kohlberg's developmental theories were discussed in 

relation to development of critical thinking skills in 

college students. Factors which affect the development 

of critical thinking were described along with teaching

methodologies used to promote this development. The 

literature review concluded with a summary of the use of

computerized programs in nursing education.

su�ary 

The study followed the criteria for a quasi

experimental 2 x 2 repeated measures design. Criteria
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for the protection of human subjects were maintained. 

Agency approval was obtained. Criteria were also 

followed regarding ethical considerations. The 

investigator collected the data using four instruments. 

The demographic data for describing the sample was 

collected on the Biographical Information Survey (BIS). 

Since reading ability was a possible confounding 

variable, the Nelson Denny Reading Test (NDRT) was used 

to gather data regarding the reading abilities of the 

subjects. The Watson Glaser Critical Thinking Appraisal 

(WGCTA) was used to measure the critical thinking 

abilities. The average of grades obtained in nursing 

courses (Precourse Average) prior to the study were used 

as a measure of pre-study cognitive knowledge� The 

grades obtained in the nursing courses (Postcourse Grade) 

for which the subjects were enrolled during the study 

were used as the posttest measure of cognitive knowledge. 

The Computer Assisted Instruction Program Request Forms 

(CAIP-RF) were used to record the amount of time each 

subject in the experimental group spent on the computer. 

This measure provided information on the variable time

on-task for working through the computerized problem

solving simulations. The BIS, NDRT, and WGCTA were

administered during the first week of the eleven week
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quarter. The CAIP-RF's were completed on an ongoing 

basis as subjects worked through the CP-SS programs. The 

WGCTA was administered during the last week of the 

quarter. 

The WGCTA has established reliability and validity 

for measuring critical thinking abilities for adults with 

reading abilities at or above the ninth grade. The 

reliability and validity for the WGCTA for the sample in 

this study was determined in a pilot study and again in 

the actual study. The 30 junior and senior nursing 

students from three nursing courses completed the WGCTA 

during the first week of the eleven week quarter as the 

pretest measure. The scores obtained on this instrument 

when it was readministered during the tenth week of the 

quarter were considered the posttest measure. 

All subjects participated in the traditional 

learning experiences planned for the course in which they 

were enrolled. In addition to these experiences, the 

experimental group worked through five computerized 

problem-solving simulations that related to the content 

of the courses. The simulations were commercially 
' 

marketed programs which were written and reviewed by 

nurse and computer programming experts. The five 

programs relating to critical care problems had been 
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reviewed and approved by the Association of Critical care 

Nurses. The teachers for the courses had reviewed the 

simulations and each determined that the programs were 

consistent with the course content. The subjects were 

allowed to use the CP-SS as self-directed learning 

experiences. They could proceed through the program 

while selecting any or all options to obtain feedback or 

they c�uld select only those options which they thought 

were appropriate and receive feedback in terms of scores 

for data collecting, decision-making, and a total score. 

The scores on the CP-SS were not used as data for the 

study since the purpose was to determine their 

effectiveness as a teaching methodology. The course 

grade was used as a measure of cognitive knowledge for 

the course and CP-SS content. 

The course grades were calculated in accordance with 

the policies and procedures for the nursing program as 

explained in each course syllabus. Fifty percent of the 

grade was an average of the unit examinations, final 

examination, and written assignments. The other half of 

the grade was an average of weekly clinical performance 

grades as measured on a Goal Attainment Scale (GAS) which 

consisted of 10 subscales. The grades for all previous 

nursing courses were averaged for the measure of the 
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prestudy level of cognitive knowledge. The grades for 

the nursing courses were collected after all grades for 

the subjects had been recorded in the registrar's office 

of the University. 

Discussion of the Findings 

The study was focused on two dependent variables: 

critical thinking abilities and cognitive knowledge of 

course content. The independent variable, computerized 

problem-solving simulations, was administered to the 

experimental group. Findings of the study, as described 

in the previous chapter, are discussed according to the 

characteristics of the sample and the two groups and 

according to the four hypotheses. 

Demographic Variables. Critical Thinking, 
Cognitive Knowledge 

The "typical subject" in the study was an Anglo

American female who was single living with a significant 

other (50%) or who was married (43.3%). Many of the 

significant others were children of a single parent or 

were parents of the subjects. Most (60%) of the subjects 

were Protestant. They had come into the nursing program 

with a high school education (70%). The subjects were 

junior (50%) and senior (50%) students enrolled in 

courses in the upper division nursing major. Five of the 
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subjects had bachelor degrees in fields other than 

nursing and two had associate degrees. All of the 

subjects were English speaking with two being bilingual. 

The mean age of 29.47 years is reflective of the current 

trends in nursing education in which the students are 

older than in past decades (Miller and Malcolm, 1990). 

The amount of work experience varied widely (range = 

21 years) in the sample with the standard deviation being 

greater than the mean for the total sample and for each 

group of the sample (total sample M = 5.67, SD = 6.46; 

group A M = 5.37, SD = 6.66; and group BM= 5.73, SD = 

6.40). The mean number of years worked was 5.6 years 

with 30 percent of the total sample (n = 9) having never 

worked. These characteristics indicated that the 

subjects met the criteria described by Piaget (1953) for 

being at the cognitive level of development for formal 

operations. The participants in the study demonstrated 

conformity to the study protocols and to the course 

requirements indicating that they met the criteria for 

Kohlberg's stage four of conventional level of 

development of moral reasoning as described by Nokes 

(1989) and Thompson and Thompson (1985). The lack of a 

significant relationship between the total number of

years worked and critical thinking would seemingly fail 
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to support the proposition that critical thinking 

abilities develop as a result of everyday life and 

experience (Watson and Glaser, 1980 and Arons, 1985). 

However, the lack of variability in the nine subjects who 

had never work along with the wide range of number of 

years worked in each of the groups is a more plausible 

explanation for the low correlation coefficient (Polit 

and Hungler, 1987). 

The number of years worked in a field of health care 

showed less variation than the total number of years 

worked but still demonstrated a wide range of within 

group variability. Six of the subjects had never worked 

in a field of health care. Again the low correlation 

coefficients between the number of years worked in health 

care and critical thinking and cognitive knowledge may 

have resulted from the within group variability. The 

work experience may not have been sufficient for 

developing critical thinking. Those who had worked in 

health care indicated that they had worked as 

professional nursing students since the completion of the 

first nursing course. One of the subjects was a licensed 

vocational nurse, one was a laboratory technician, and 

one had worked as a medical aide in the armed services. 

The relationship between age and critical thinking 
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abilities and cognitive knowledge is discussed further in 

the section on hypothesis testing. 

The mean score on the NDRT was 98.90 with a median 

grade equivalent reading level of 13.70. These scores 

indicated that the subjects read sufficiently well to 

understand the WGCTA which is written at the ninth grade 

reading level (Watson and Glaser, 1980). However, the 

variables of reading ability .and critical thinking 

ability were not significantly correlated(�= .37, R > 

.05). The reading scores were not significantly 

correlated with the prestudy course average(�= .40, R > 

.01) nor with the course grade(� =  .34, g > .01). The 

two groups (A and B) were homogeneous in their reading 

abilities with Group A having a mean reading score of 

104.00 and a median reading grade equivalent of 13.70 and 

Group B having a mean reading score of 93.80 and a median 

reading grade equivalent of 13.00. The level of reading 

ability for the sample was lower than the 15.00 to 16.00 

grade levels of the subjects. The reading scores

demonstrated a significant positive correlation to age

(� = .66, R < .01). This finding is consistent with the

model by Singer and Ruddell (1976) which explained that 

reading ability develops with successful reading

experiences during maturation.
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The findings on the WGCTA pretest were consistent 

with those in the study by Sullivan (1987). In this 

study, the mean score on the WGCTA pretest was 56.97 

(SD= 8.22) with a range of 32.00. The median score was 

59.00 and the median pretest percentile rank was 65%. In 

the study by Sullivan the mean WGCTA score on entry (N =

41) into the nursing program was 57 (SD= 8.51). In the

study by Berger (1984), the mean scores were higher on 

entry into the BSN program (M = 77, N = 137). Gross, 

Takazawa, and Rose (1987) found a mean entry score for 

BSN students of 44.5 which was lower than the mean score 

for this study. In the WGCTA Manual (Watson and Glaser, 

1980), the scores for nursing students in baccalaureate 

programs at universities were reported as follows: 1) 

mean scores of 56.0 (SD= 7.3) for 266 students in the 

South, 56.4 (SD= 9.1) for 182 students in the West, and 

59.8 (SD= 7.5) for 203 students in the Midwest and 2) 

median scores of 56 in the South, 57 in the West and 60 

in the Midwest. 

The median pretest score for this study was slightly 

higher than those reported for the south. With the small 

sample size for this study, the difference in the median 
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scores may be due to random error. However, another 

explanation for this finding is that the subjects in this 

study were junior and senior level students who had 

completed at least two courses in nursing prior to the 

study. These subjects had previous experiences in 

assessing patients, working through the diagnostic 

reasoning process, and planning and providing nursing 

care according to the nursing process. The subjects had 

all been successful in these experiences. These 

experiences as indicated in the Critical Thinking Model 

of Nursing (CTMN), may have increased the critical 

thinking abilities from the time of entry into the 

nursing program. Another explanation for the higher 

scores could be that the subjects with greater critical 

thinking abilities would have been more successful in 

college and thus, more likely to reach the junior and 

senior levels found in this sample. 

The first hypothesis for this study related to the 

effectiveness of the computerized problem-solving 

simulations in developing critical thinking abilities in

the subjects. Results indicated that that there were no

significant increases in critical thinking abilities in

either the control or the experimental groups at the end

· of the quarter when the pretest scores were used as the
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covariate. The scores on the WGCTA varied within a wide 

range for the total sample (pretest range = 32 and 

posttest range = 29) and for each group of the sample 

(group A pretest range = 23 and posttest range = 29; 

group B pretest range = 32 and posttest range = 25). 

This variability did not show statistical significance 

but may have contributed to the failure to demonstrate 

statistically significant changes in the pretest-posttest 

design using the analysis of covariance. 

The third and fourth hypotheses related to the 

variables which are theorized in the CTMN as affecting 

the development of critical thinking abilities in each of 

the two study groups. The multiple regression analyses 

indicated that age, number of years worked in health 

care, and cognitive knowledge of course content were not 

significantly related to critical thinking scores of 

either group. 

The small sample size was a major limitation to the 

power of the statistical procedures used to analyze the

data in this study (Roscoe, 1975). The voluntary nature

of the initial sample selection may have biased the

sample toward those students who were highly motivated to

learn and develop. However, the findings are similar to

those of Sullivan (1987) who found no significant



229 

differences in entry and exit scores of students with 

associate degrees or diplomas in nursing enrolled in a 

BSN degree completion program. Gross et al. (1987) found 

that age and years of education after high school were 

not significantly related to critical thinking scores on 

the WGCTA. Gross et al. did find that grade point 

average was significantly correlated with critical 

thinking but the correlation was low(� = .20). Bauwens 

and Gerhard (1987) found no significant differences in 

entry scores and fifth term scores on the WGCTA. They 

did find a significant correlation between entry WGCTA 

scores and the National Council Licensure Examination 

(NCLEX) for registered nurses. 

The baccalaureate nursing program in which the 

subjects were enrolled during this study required 52 

credit hours in liberal arts course out of a total of 130 

hours. These credit hours may have affected the results 

of the study. Tiessen (1987) found that the number of 

course hours in arts and humanities were positively 

related to critical thinking scores. 

The hypothesis related to the effectiveness of the 

computerized problem-solving simulations to development

of cognitive knowledge of course content was not

supported by the findings in this study. Again, the
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small sample size affected the outcomes of the 

statistical analyses. Another factor contributing to the 

results is that all of the subjects achieved passing 

scores of so percent or higher in the nursing courses. 

The mean course grade was 93.21. Therefore, all subjects 

attained a high level of cognitive knowledge of the 

course content. 

The results of this study were also affected by the 

variety of teaching methodologies incorporated into the 

traditional learning experiences in each of the nursing 

courses in which the subjects were participating. The 

subjects were from three different courses in nursing and 

were taught by different instructors. All of the 

instructors Used case study analyses, formulation of care 

plans, lectures and discussions, and small group 

discussions. The addition of the CP-SS programs may not 

have made a difference in the development of cognitive 

knowledge with the substantial amount of variety of 

methodologies incorporated into the teaching plans for 

the courses. The effectiveness of CP-SS for specific 

cognitive or learning styles was not demonstrated in this 

study. The use of a variety of teaching methodologies 

has been shown to be beneficial for promoting learning 



for a class of students (Cranston and Mccort, 1985 and 

Davis, 1988). 

Beyer (1983, 1984a and b) and de Bono (1983) 

advocated development of critical thinking skills by 

providing instruction and practice in each of the five 

steps of problem-solving which closely relate to the five 

steps of the nursing process. This type of approach is 

similar to that taken by the instructors in nursing who 

provided instruction on the problem-solving processes and 

feedback on assignments which required specific use of 

each of the five steps of the nursing process. The 

subjects had also had experience applying the problem

solving processes to actual patient care situations. 

Whimbey (1984), Sadler and Whimbey (1985), and Sternberg 

(1985a and b) advocated application of problem-solving 

processes to practical experiences as an effective method 

for promoting development of critical thinking abilities. 

In a meta-analysis by Kulik, Bangert, and Williams 

(1983), computer assisted instruction was found to 

significantly increase the average examination scores in 

college classes. The differences in the scores reported 

were from 57.6 to 60.6. While this difference was

statistically significant, the practical significance of

three points on examination scores _is questionable.

231 
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Kulik et al. (1983) found that the most significant 

differences between classes using CAI versus conventional 

methods of studying was a reduction in the amount of time 

spent on instruction. This variable was not measured in 

this study since the instruction in the courses was 

provided as planned for the curriculum. The subjects in 

the experimental group spent an average of 2.58 hours 

working through the computerized programs. This amount 

of time may have been too small to make a significant 

contribution to the development of cognitive knowle?ge of 

the course content when compared to the 47 to 50 hours 

spent in class and 135 hours in spent in clinical 

experiences. These findings are also consistent to those 

reported by Belfry and Winne (1988) who found no 

differences between CAI and traditional instruction for 

promoting knowledge retention, applying knowledge, or 

improving student attitudes toward instruction. However, 

Huckabay, Anderson, Holm, and Lee (1979) found that there 

were significant increases in learning the cognitive 

knowledge in nursing courses in a group of nursing 

students using CAI as well as those participating in the 

course using the traditional instruction methods. 
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Conclusio·ns 

Based on the findings of this study, some 

·conclusions can be made regarding the effectiveness of

the computerized problem-solving simulations for the

development of critical thinking abilities and cognitive

knowledge. The conclusions are drawn as follows:

1. As depicted in the Critical Thinking Model of

Nursing {CTMN), critical thinking is a complex

mental process which is affected by many

variables. The complexity of these mental

activities was reflected by the lack of

significant correlations between critical

thinking and each variable of age, course

grade averages, reading ability, and number of

years of work experience along with a negative

correlation{�= -.20, R > .01) between the

hours spent on the computer and the course

grades for the experimental group.

2. The sample for this study was biased toward

previously having developed moderate levels

of critical thinking. The mean age, number

of years worked, and the fact that the

subjects were junior and seniors in �allege

would indicate that factors were present that
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promoted development of critical thinking 

abilities prior to the beginning of the study. 

This conclusion is verified by the mean scores 

on the Watson Glaser Critical Thinking Appraisal 

(WGCTA) being above the average mean score for 

college nursing students in the South median 

score above the fiftieth percentile for students 

in the South as reported in the WGCTA Manual 

(Watson and Glaser, 1980). 

3. The subjects demonstrated success in developing

cognitive knowledge in nursing courses and

followed this pattern while participating in the

course during which this study was conducted.

The sample characteristics and the high nursing

course grade averages (M = 93.21, SD = 2.63)

support the categorization of these subjects

into the level of advanced beginners as

described in the Critical Thinking Model of

Nursing (CTMN). Therefore, it was appropriate

to test the proposition in the CTMN that patient

care simulations are useful for developing

critical thinking abilities in advanced

beginning nurses.
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4. The levels of critical thinking in these

subjects were moderate while previous

discussion suggests the need for high levels of

critical thinking in nursing practice in the

increasingly complex and technologically

advanced world of health care. This fact would

indicate that the student nurses in this

population .need further instruction, pr�ctice,

and guidance in order to increase critical

thinking abilities. The high course grades

suggest that instruction is focused on didactic

content. An increased integration of critical

thinking processes in the academic activities

provided is indicated to promote development

of higher levels of critical thinking while

maintaining the high levels of cognitive

knowledge (Bereiter, 1984).

5. The computerized simulations depi�ted problems

which would be categorized as Type II in the

typology of health goals/problems in the CTMN

since they were typical problems encountered

in patient care situations and had standard

solutions which could be derived through

scientific reasoning in the nursing process.



Working through these problems had no 

significant influence on cognitive knowledge 

of the students in the experimental group. 

The students may have benefited from more 

�ariety in the types of problems encountered 

in the computerized simulations along with 

increased time spent working through such 

programs. 
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· 6. The positive trend in the scores on the WGCTA 

and in the course grades for the students in the 

experimental group is evidence that the computer 

simulations have no deleterious effect on 

developing critical thinking abilities and 

cognitive knowledge. Thus, the use of this 

teaching methodology can be justified for adding 

variety to the methodologies selected for 

teaching nursing. Having such programs 

available would be helpful for those students 

who prefer to utilize this technique for 

studying. 

Implications 

The implications that may be inferred from the 

results of this study are indicated as follows:
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1. Interactive computerized video simulations

should be considered for promoting development

of critical thinking abilities and cognitive

knowledge. The CP-SS programs were structured

according to a linear approach to the nursing

process and the simulations were described in

narration on the screen. Newer technologies

have brought about the development of

computerized interactive video programs which

allow more flexibility in approaches to patient

care simulations ( Mirr, Sparks, & Golembiewski,

1986). The simulations are more realistic

with the addition of the video-taping of the

patient situations and can provide oppqrtunities

to practice promoting health goals and

resolving health problems on all levels of

the health goal/problem typology described

in the CTMN (Berner, 1984.and Schwanz, 1987).

The use of these simulated experiences should be

considered for developing critical thinking as

well as knowledge of patient care (Fletcher,

1990).

2. Because student critical thinking abilities

did not change in this study and have been



shown not to change in other studies, 

consideration must be given to the effects 

of intervening variables on the dependent 

variable. One such variable is the level 

of critical thinking abilities in the 

instructors of student nurses. 

According to the CTMN, nurses with advanced 

education and experience practice at the 

proficient and expert levels of competence. 

Instruments are needed to measure the levels 

of nursing competence as shown in the CTMN 
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and to provide d�cumentation of the development 

of higher levels of critical thinking with 

graduate level education or continued nursing 

practice. Such documentation would provide 

justification for requiring these activities 

of nurse educators and preceptors. 

3. Knowledge of the characteristics of instructors

who demonstrate the ability to enhance

development of critical thinking in nursing

students would be helpful. Identification

of these characteristics would enhance

selection of appropriate instructors. Such

information would also be useful for the



education and preparation of nursing 

instructors. 

4. The Computerized Problem-Solving Simulations

(CP-SS) were used in conjunction with the

traditional learning experiences planned

for the nursing courses. Since the amount of 

time spent working through the-computerized 

programs was less than three hours in this 

study, consideration should be given for 

developing critical thinking skills when 

this methodology is a completely separate 

form of instruction from the traditional 

learning experiences planned for nursing 

courses. The variable of time-on-task should 

be equivalent for the group using CP-SS 

programs and the control group using 

traditional learning experiences. 

5. Based on the paradigm of environment as

described in the the CTMN, other
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variables which deserve consideration are

environmental factors and teaching-learning

models used for curriculum development. The

classroom experiences for the subjects in this

study were conducted in rooms designed to
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accommodate small groups of students with only 

one to two faculty responsible for all course 

activities. Study of the differences of the 

effects of large classr�oms and exposure to a 

larger variety of instructors would be indicated 

to determine the effects of these variables on 

developing critical thinking and knowledge of 

course content. The curriculum model for the 

program in which the students were enrolled was 

competency-based education. The students were 

required to demonstrate at least a specified 

level of understanding or performance for each 

of the defined competencies in the curriculum. 

More than one opportunity was allowed for 

developing and demonstrating such competencies. 

Studies documenting the effectiveness of 

competency-based education would be indicated 

to determine its value in nursing education 

(del Bueno, 1983). 

Recommendations for 
Further study 

Further research is needed to test the propositions 

of the CTMN and to determine and evaluate methods for 

development of critical thinking and cognitive knowledge 
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in nursing practice. To further enhance the body of 

knowledge of nursing and nursing education, the following 

recommendations derived from this study are suggested: 

1. This study should be replicated using the

same conceptual framework, study design, a

larger sample, and a more varied population of

students to enhance the power of the statistical

procedures and the ability to generalize the

results.

2. Measurement of critical thinking upon entrance

into college, and upon entrance and exit from

the nursing programs should be done to determine

the effects of the total educational experience

on development of critical thinking abilities

and cognitive knowledge.

3. Measurement of the critical thinking abilities

of nurse educators is recommended for a

correlational study to determine the relation

ship between instructor effectiveness and the

development of critical thinking abilities

in students.

4. A study comparing the levels of critical

thinking in students, first year graduates, and
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in nurses in clinical practice would be 

indicated to determine the relationships of 

education and experience on the development of 

critical thinking in students and in nurses and 

for validating the levels of nursing competence 

as defined in the CTMN. 

5. Tool development is needed for more valid and

reliable measures of the attributes and

outcomes of critical thinking when embedded

in nursing experiences.

6. Empirical evidence is needed from a study which

evaluates the effectiveness of CP-SS as a

singular form of instruction instead of an

addition to traditional learning experiences.

An experimental repeated measures design should

be used to compare the use of CP-SS to the

lecture/discussion teaching methodology for

promoting development of critical thinking

abilities in student nurses.

7. Finally, it is recommended that the interactions

between teaching methodologies and cognitive

learning styles be studied. Documentation of

the interaction between the various teaching

methodologies and various cognitive and learning



styles would help faculty provide specific · 

recommendations to students who have 

difficulties in learning processes. 
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This prospectus proposed by : Nancy c. Yuill 

and entitled: The Effects of Computerized Problem

Solving Simulations on Critical Thinking Skills of 

Baccalaureate Nursing Students has been read and approved 

by the members of her Research Committee. 

This research (check one) 

X Is exempt from Human Subjects Review Committee 

review because it is research conducted in an 

educational setting and is a comparison of the 

effectiveness of regular educational instructional 

strategies. 

Requires Human Subjects Review Committee review 
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HUMAN SUBJECTS REVIEW COMMITTEE 

EXEMPT FROM HSRC REVIEW 

IC it is the decision of the research committee (for student research) or the department coordinator (for faculty 
research) that the proposed research is exempt from expediled or fuU review by the Human Subjects Review
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submined to the chairman of the HSRC, 

Principal investigator: Nancy Carolyn Yuill

Title of the research: Ibe Effects of Computerized Problem Solving Simuliit_ions 

on Oeyeloping Critical Thinking 5kiJJs of BaccaJauceate St11deot N11rses 
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procedure that relates to the subjects' participation, i.e., what will the subjects do or what will be done to
them.
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group will be asked to work through computer assisted instruction programs 
which relate to the course in which they are currently enrolled. There will be 
a set of five programs for the students to view at the rate of one every two weeks. 

2. What are the potential risks to the human subjects involved in this research or investigation ( use 

continuation pages if necessary) ?

The potential risks are 1nJury.from operating electrical equipment, anxiety 
from unpleasant memories if subjects have had previous experiences with 
some of the critical illnesses depicted in the simulations, and use of their 
time to complete the questionnaires . I certify that this research meets tfie requuemcnts for being exempt from review by the HSRC as .:;pecified 
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October 3, 1988 

Ms. Nancy C. Yuill 
1431 Bramblebury 
Sugar Land, Texas 77478 

Dear Ms. Yuill: 

I have received your faculty sponsor's 1 etter of endorsement of your 
dissertation project using the Watson-Glaser Critical Thinking Appraisal 
as a research tool. 

In order to protect the combined usefulness of the test, and as a 
responsible test publisher, we have the right, and more importantly, the 
responsibility, to maintain the security and integrity of our tests. 
Consequently, we do not allow items or portions of the test to be bound 
in, stapled with or microfilmed with your dissertation. Samples of the 
test may be bound, but actua 1 test i terns cannot and must be referred to 
by page and/or item number as stated in the test. 

We gladly grant permission for use of the test if the above restrictions 
wi 11 be adhered to. Pl ease s 1 gn and return a copy of th 1 s 1 etter to me 
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Nancy C. Yuill, RN, MS 
Department of Nursing 
Houston Baptist Uriiversity 
7502 Fondren Road 
Houston, TX 77074-3298 

Dear Ms. Yuill, 

September 15, 1988 

Telex: 9102504429 MEDISIM UQ 
CompuServe: 73537,637 

Phone: (913) 441-2881 

Please let this letter serve as permission to use Medi-Sim, Inc.'s 
CAI Software in your research study. You can use our company's name in 
the report data if you so desire. 

In return for this permission we ask that you send us a copy of the 
data when you complete the study. 

Please contact myself of Marcia Kruse, MS, RN, Director of our Nursing 
Division if you have any questions. 

cc. Marcia Kruse
DA/kf

President 
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Dear Student: 

My name is Nancy Yuill. I am a doctoral nursing 
student at Texas Woman's University. I am conducting a 
study to evaluate the effectiveness of using computerized 
instructional programs for increasing problem-solving 
abilities of student nurses. I need your help in this 
study and would appreciate your participation. 

Participation in this study will involve the 
following commitment on your part: completion of the 
Background Information survey, the Nelson-Denny Reading 
Test, and the Watson-Glaser Appraisal, which will take 
about two hours. This will be done as part of the 
orientation process of the course in which you are 
currently enrolled. You will be asked to complete the 
Watson-Glaser Appraisal again at the end of this quarter. 
Regular attendance and participation in all course 
activities is expected of those who participate in the 
study. 

Some of the participants will be required to spend 
one to two hours every two weeks working through a series· 
of computer simulations that are designed to complement 
the studies of the course in which you are currently 
enrolled. Potential benefits of participating in this 
study include enhancing your problem-solving abilities, 
increasing your knowledge of nursing care, and becoming 
comfortable in working with computer simulations. There 
are no known alternatives to this study except not to 
participate. 

The potential discomforts associated with the study 
include the use of your time for completing the �ools and 
working through tae simulations. You could possibly 
experience anxiety due to identification of specific 
weaknesses in the areas of problem-solving and knowledge 
of course content. The life threatening nature of some 
of the simulated problems could cause anxiety from 
memories of unpleasant experiences if you have had 
personal exposure to such events. If you become 
uncomfortable due to anxiety, please feel free to stop 
the simulations and leave the area. 
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No injury is anticipated as a result of your 
participation in this study. However, in the event of 
physical injury resulting from this research, Texas 
Woman's or Houston Baptist University is not able to 
offer financial compensation nor to absorb the costs of 
medical treatment. Emergency care will be provided as 
necessary. 

Your participation in this study is completely 
voluntary and without financial remuneration. Your grade 
for the course will not be affected in any way should you 
decide to participate or not. Your instructors will be 
not be aware of your scores on any of the questionnaires 
completed for this study. You will be assigned a code 
number to match the data on the first completed forms 
with subsequent completed forms. Your confidentiality 
will be maintained. The completed questionnaires will be 
kept in a secured, locked location. Neither your 
identity nor the identity of this school will be given in 
any reports on the conclusions made from this study. 

You may choose not to participate or to withdraw
from the study at any time without any effect on you,
your course grade, or your student records. If you have
any questions or concerns regarding the research study or
the measuring tools, please feel free to contact me at
774-7661 ext. 2354 during business hours. Thank you very
much for agreeing to participate.

Sincerely yours, 

Nancy C. Yuill, RN, MS 



Dear Participant: 

Thank you for agreeing to participate in my research 
study on the effects of computer assisted instruction 
(CAI) programs on developing critical thinking skills. 
Your code number _____ was randomly selected for 
assignment to the group that will work through the five 
(5) CAI programs listed in your packet. These programs
need to be completed between the middle of March and the
first part of May, 1990.

Please follow the following �rotocols: 

1. Complete the set of 3 questionnaires by FRIDAY,
MARCH 16, 1990. The set should include :
the Background Information survey (BIS);
the Nelson-Denny Reading Test (NDRT);
the Watson-Glaser Critical Thinking Appraisal (WGCTA).

Time to complete these questionnaires will be offered 
during a clinical conference time. If you are unable to 
complete the questionnaires at that time, you may obtain 
them from Mary Landrum in the Learning Resource Center of 
the Cullen Science Building. 

The tools and any answer sheets are included in a 
packet labeled with your code number. The packet has 2 
answer sheets for the WGCTA. Please use the one marked 
March, 1990 during this initial testing session. Return 
the questionnaires and completed answer sheets to 
your packet. These forms will be maintained in your 
packet in a secured file cabinet. 

The instructions are on each questionnaire. Please
read them carefully. If you have any questions, please
immediately contact Mary Landrum in the LRC or call Nancy
Yuill at 774-7661 ext. 2354 (wk) or 491-3842 (home). Ms.
Deanna Morgan is assisting me with this study. She can be
of help to you as well. 
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2. Work through the s CAI programs listed in the packet.
The CAI programs are also obtained from Ms. Landrum.
On the request form in your packet, record (a) the
time you request a particular CAI program, (b) the
time you return the CAI program, and (c) the total
time you spend working through the program. Deanna
Morgan or Ms. Landrum can assist you in operating the
computers.

Please complete the 5 programs by May 7, 1990. 

3. Again complete the WGCTA by May 11, 1990.
For this posttesting session, please use the answer
sheet provided which is marked May, 1990.

I deeply appreciate your cooperation and maintenance of 
the protocols. It is imperative that you be sure to 
complete all forms ·for the data to be useful for this 
study. I will be glad to inform you of the results of the 
study when it is completed. Please do not hesitate to 
call me now for any questions or in the future (to repay 
this BIG favor). Best wishes for a successful semester 
and a bright career as a nurse. 

Sincerely, 

Nancy C. Yuill, RN, MS 
candidate for the PhD. 
degree in Nursing 
Texas Woman's University 
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Dear Participant: 

Thank you for agreeing to participate in my research 
study on the effects of computer assisted instruction 
(CAI) programs on developing critical thinking skills. 
Your code number _____ was randomly selected for 
assignment to the group that will participate in only the 
planned learning activities for the course in which you 
are currently enrolled. 

Please follow the following protocols: 

1. complete the sat of 3 questionnaires by FRIDAY,
MARCH 16, 1990. The set should include :
the Background Information Survey (BIS);
the Nelson-Denny Reading Test (NDRT);
the Watson-Glaser Critical Thinking Appraisal (WGCTA).

These questionnaires will be presented to you during a 
clinical conference. If you are unable to complete them 
at that time, you may obtain them from Ms. Mary Landrum in 
the Learning Resource Center on the first floor of the 
CUllen Science Building. 

The tools and any answer sheets are included in a 
packet labeled with your code number. The packet has 2 
answer sheets for the WGCTA. Please use the one marked 
March, 1990 during this initial testing session. Return 
the questionnaires and completed answer sheets to 
your packet. These forms will be maintained in your 
packet in a secured file cabinet. 

The instructions are on each questionnaire. Please 
read them carefully. If you have any questions, please 
immediately contact Ms. Mary Landrum in her office or call 
Nancy Yuill at 774-7661 ext. 2354 (wk) or 491-3842 (home). 
Ms. Deanna Morgan is assisting me in this study. She may 
be of assistance to you as well. 

2. Please proceed in the course as directed by the
faculty. Do Not work through any additional CAI
programs until after May 11, 1990.



3. Again complete the WGCTA by May 11, 1990.
Please be sure to complete this posttest prior to
working through any CAI programs.
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I deeply appreciate your cooperation and maintenance of 
the protocols. It is imperative that you be sure to 
complete all forms for the data to be useful for this 
study. I will be glad to inform you of the results of the 
study when it is completed. Please do not hesitate to 
call me now for any questions or in the future (to repay 
this BIG favor). Best wishes for a successful semester 
and a bright career as a nurse. 

Sincerely, 

Nancy C. Yuill, RN, MS 
candidate for-the PhD. 
degree in Nursing 
Texas Woman's University 
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BACKGROUND INFORMATION SURVEY 

Code number: 
-------

DIRECTIONS: Please circle the letter that correctly 
answers the information requested. Please 
correctly fill in the blanks with the 
information requested. Write on this form.

1. Ethnic Background
A. Anglo-American
B. Black-American
c. Mexican-American
D. Asian-American
E. African origin
F. Asian origin
G. Other--Please specify

2. Highest education completed
A. High school
B. Professional diploma
c. Associate degree
D. Baccalaureate degree
E. Masters degree
F. Doctorate degree

3. Present education status in the current nursing
program

A. Undergraduate student--Sophomore level
B. Undergraduate student--Junior level
c. Undergraduate students--Senior level

4. Religious Background Background
A. Protestant (i.e. Baptist, Presbyterian,

Methodist, etc.)
B. Catholic
c. Jewish
D. Other--Please specify
E. No particular religious affiliation



5. Age -------�years

6. Marital status
A. Single, living alone
B. Single, living with significant other
c. Married

7. Gender
A. Female
B. Male

8. Language

278 

A. What language was spoken in your family when you

were a child? Please specify ________ _

B. What language do you now speak for most of each

day? Please specify _____________ _

9 • Work history 
A. Have never been employed.

B. Have employed in a health care setting for

years. 

c. Have been employed in a job not related to

health care or nursing for ____ _ years.

Please specify occupation _______ _
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Computer Assisted Instruction Program 
Request Form-MS 

Name or Code number: 

Name of 
CAI Program 
Working 

Medi-Sim Software. 
(1986) Diabetic 
Ketoacidosis. 

MEPC Software. 
(1985) A Client 
with Chronic 
Renal Failure. 

Medi-Sim Software 
(1986) Myocardial 
Infarction. 

Medi-Sim Software. 
(1986) CHF/ 
Pulmonary Edema. 

Medi-Sim Software. 
(1986) Conduction 
System Defect. 

-------------------

Time 
of 

Request 

Time Diskette 
Returned 

Total Time Spent 
working CAI Programs 

Amount of Time 
Spent 

Working 
Program 



Computer Assisted Instruction Program 
Request Form-MS2 

Name or Code Number: 

Name of 
CAI Program 

MEPC Software. 
(1985) An 
Adult Insulin
Dependent 
Diabetic. 

MEPC Software. 
(1985) A 
Patient Having 
Surgery for 
Lung Cancer. 

MEPC Software. 
(1985) An 
Elderly 
Patient With 
osteoporosis 
and Hip 
Fracture. 

Medi-Sim, Inc. 
Software. 
(1983). 
Cirrhosis
Planning 
Discharge and 
Long Term Care. 

Medi-Sim, Inc. 
Software. 
(1983). 
Surgical 
Asepsis. 

Time 
of 

Request 

Time Diskette 
Returned 

Total Time Spent 
Working CAI Programs 
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Amount of 
Time Spent 
Working 
Program 
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Computer Assisted Instruction Program 
Request Form-OB 

Name or Code number: 

Name of 
CAI 
Program 

Medi-Sim 

Software. 
(1985) 
Newborn
Assessment
Maturation 
Assessment. 

MEPC Software. 
(1985) Pre
Term Labor 
and Care of 
a Premature 
Infant. 

MEPC Software. 
(1985) Teen
age Pregnancy 
and Prenatal 
Education. 

MEPC Software. 
(1985) A 
Pregnancy 
Complicated 
by a Sexually 
Transmitted 
Disease. 

MEPC Software. 
(1985) A 
Maternity 
Client at 
Risk. 

-------------------

Time Time Diskette 
of Returned 

Request 

Total Time Spent 

Amount of Time 
Spent 

Working 
Program 




