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ABSTRACT 

The use of an Interactive Computer Classroom (ICC) as compared to a traditional 

lecture format (LEC) for a nursing management course taught during the fall semester 

1996 was examined in this study. The ICC was structured around Group Systems Support 

software, a tool previously used in business settings for group decision-making activities. 

The outcomes included critical thinking, measured by written responses completed at the 

end of each class and by scores from the California Critical Thinking Skills Test; 

academic performance, measured by the management course's midterm grades; and 

student satisfaction, measured by attendance and course evaluations. To consider 

generalizability of performance, the midterm examination scores of a concurrent nursing 

course were also measured. The management course midterm scores of the ICC group 

were significantly higher than those of the LEC group. The response to the open-ended-

questions of the student evaluations indicated strong support of the participation made 

available by the computer activities but frustration with the computer hardware and 

software. Further evidence supporting student satisfaction was that six students requested 

to be transferred to the ICC group when the study was completed at mid-semester, while 

no students chose to move to the LEC group. There were no significant difTerences in scores 

for the California Critical Thinking Skills Test, the midterms grades for a concurrent 

nursing course, and class attendance. 



CHAPTERI 

PROBLEM STATEMENT 

The traditional lecture format in which professors talk and students listen is 

predominant in higher education in the United States (Bonwell & Eison, 1991; Eble 

1990). The lecture is an effective way to present information and provide explanations 

(Brown & Atkins, 1988). It is also useful for stimulating interest in a subject and 

explaining complex concepts (Weimer, 1987). 

However, a review of research related to teaching methods (Chickering & 

Gamson, 1987) suggested that reading, writing, discussing, and problem solving are more 

supportive ofleaming than is passive listening. McKeachie, Pintrich, Lin, and Smith 

(1986) found that discussion surpassed lecture in stimulating long term retention and 

motivation for further learning. Eble (1990) wrote that classroom interaction fixes, 

relates, and promotes thought about acquired information. He recommended active 

student participation for raising the level of student involvement and developing skills in 

formulating and expressing ideas and opinions. Shuell (1986) suggested that the 

professor's fundamental task is to engage students in learning activities, and that what the 

student does in the learning process is more important than what the teacher does. 

McDonald (1991) wrote that the teaching-learning environment in the classroom should 

be dialogic, and that the teacher, the leamer, and the environment are the three primary 

components of learning. Ennis (1962) described a supportive classroom as one where 



both students and faculty^ think continuously and where they can reflect and discuss their 

thinking. Meyers (1986) also considered interaction to be critical to the classroom. 

Bonwell and Eison (1991) listed reasons why the lecture format has persisted 

despite all the support for alternative models for classroom teaching. First was the effect 

of the educational tradition which today's faculty may have studied as preparation for 

teaching and have all experienced in their own educational process. In addition, 

professors, like everyone else, respond to the possibility of change with discomfort and 

anxiety, and usually are not rewarded in any formal way for classroom change. There is 

fear that time spent in alternate learning activities will consimie time which is needed for 

essential course content. Finally, preparation for innovative teaching styles takes 

additional time, and there are no guarantees that the effort will be successful. 

A group of faculty at the University of Arizona College of Nursing became 

interested in an effort to change from the traditional lecture format to one which enhances 

a more active learning style. The faculty's efforts led to this study. 

Purpose 

During the final semester of the baccalaureate nursing program at the University 

of Arizona, students attend a required course related to nursing management, N486, 

Nurse as Coordinator of Care. The evaluations for this class have been generally positive 

since its inception in the Spring semester, 1991. However, attendance has been a 

concern; attendance records have not been kept, but the faculty have estimated absences 

to be as high as 25% in the weeks prior to graduation. Class participation has been 
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minimal, and student attention has frequently been off focus. Lowenstein and Sowell 

(1992) described a similar situation in their final-semester management class and 

lamented how difficult it was to sustain interest and enthusiasm in their students. 

The classes for the management course have had an enrollment of approximately 

40 students per semester, and the method of presentation has consisted predominately of 

lecture with some discussion periods. Unfortunately, there has been little chance for 

student interaction. The faculty has noted that few students actually participated in class, 

and when a few students did respond, the other students began to "tune out," some 

starting conversations with fellow classmates. Diehl and Strobe (1987) reported a similar 

response in business meeting settings. They found that when a few individuals tended to 

dominate discussions, the rest waited in vain to speak, and their ideas were often lost. 

In an effort to increase student interest, participation, and learning in N486, Nurse 

as Coordinator of Care, the members of the teaching team explored alternative methods 

for class presentation. The use of case studies and discussion focus periods were tried, 

but did not meet faculty expectations. 

Svinicki (1991) noted the importance of the instructor determining that all 

students are interpreting new material in an appropriate context. To accomplish this, an 

instructor needs a tool to allow for feedback from the students, and one that would access 

multiple students at various times during the class period. A possible tool was found in a 

computer network with a software package called a Group Support System (GSS), a tool 

used in the past primarily for business applications. Group Support Systems, also known 
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as Electronic Meeting Systems, have been used by organizations such as hitemational 

Business Machines, Boeing, and the United States Army to enhance business activities by 

allowing every member of a group to contribute simultaneously and anonymously. Group 

Support Systems have been found to reduce planning costs by 50 to 70%, and to decrease 

the time needed for plaiming by up to 90% (Briggs, Johnson, & Brown, 1994). With the 

use of GSS, each participant can respond to a pre-planned agenda by methods including 

brainstorming, outlining ideas, consensus building and voting. The specific software 

used in this study of GSS is called GroupSystems for Windows ® (GSWIN) and was 

developed at The Center for the Management of Information at the University of Arizona. 

In addition to the usual business applications, GSWIN was used with a public school 

class in a creative writing project and with college students for selected activities in 

business courses (Briggs, Johnson, & Brown, 1994). It was found that the use of the 

system stimulated group participation as well as thoughtful responses from both groups of 

students. 

The use of GSWIN for the nursing management course was the first instance in 

which this software and, to the faculty's knowledge, any other GSS software, has been 

used for an entire semester for a course in higher education. The nursing course faculty, 

in coordination with The Center for the Management of Information, studied the use of 

GSS in the management course during the two semesters of the 1994-1995 academic 

year. For this study, the class was divided into two groups with one group attending a 

class consisting of lecture and discussion and the other group using the GSS during a 



portioa of class time. The students in the GSS group demonstrated more frequent class 

participation, increased satisfaction, and higher theory grades. The most significant 

finding was related to student participation. When student contributions to class 

discussion were tabulated, it was found that students in the GSS group responded 4.5 

times per class period while students in the lecture group responded .234 times per class. 

Furthermore, observations indicated that over half the students in the lecture group never 

responded verbally during all the classes observed, while in the GSS group, every student 

contributed to each class discussion (Walsh, Briggs, Ayoub, Vanderboom, & Glyim, 

1995). 

An additional factor stimulated the faculty's interest in the potential benefit of 

GSS. The issue of critical thinking is in ascendancy in higher education as well as in 

primary and secondary education. The need to think critically is present in all aspects of 

everyone's vocational and personal life; but in the profession of nursing, the ability to 

think critically is literally a life-and-death matter. The knowledge of biological and 

pharmaceutical science and the ability to link this knowledge with the interpretation of 

client assessment are basic to providing nursing care. Not only must decisions be made 

deliberately and objectively, but also the decision-making process must occur in many 

settings independently and rapidly. Developing a high quality of thinking and decision

making has always been essential to nursing education. 

Prior to the GSS study, the College of Nursing underwent an accreditation visit by 

the National League for Nursing (NLN). Evidence of critical thinking has been 



established as a new evaluation criterion by the NLN, and there has been ongoing 

discussion in the nursing college concerning how critical thinking was to be addressed by 

the faculty. 

When the data from the GSS study were examined, it was noted that student 

comments indicated that something which might be described as critical thinking was 

happening in the classroom when GSS was used. Students responses from the 1994-1995 

study included; 

"It gives a chance to apply what you are learning to real situations, and it makes you 

t h i n k  a b o u t  i t "  

'It facilitates learning by allowing student participation and interaction " 

"I am able to understand the concepts better when I have something that I can do hands 

oa " 

"It facilitates learning by allowing each student to give their input to topics on a 

confidential basis, it makes you think about what was presented during lecture and apply 

the knowledge." 

Based on the measures of academic performance and the dramatic differences in 

class participation, the GSS sessions has continued to be used for a portion of the 

management class. However, this arrangement has not met all the goals of the course 

faculty. Space limitations has prevented the use of GSS for the entire class, so two 

lecture sections have been needed, thus increasing the use of faculty resources. Poor 

attendance has continued to be an issue for both sections. In contrast, there has been 



evidence from the students' course grades and from their comments about thinking that 

GSS might have the potential for improving thinking skills. Considering the pressure 

created by expectations of the National League for Nursing, the need to consider critical 

thinking has arisen. Also it has been recognized since the GSS class was moved to a 

smaller facility, requiring students to share computers, some components of collaborative 

learning has been taking place. Based on these collective circumstances, the purpose of 

this study was to examine the effect of the classroom use of a GSS on student critical 

thinking, performance, and satisfaction. 
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CHAPTER n 

LITERATURE REVIEW 

The literature review began with a focus on critical thinking as it is defined, 

taught, and evaluated. Cognitive learning theory and collaborative learning theory were 

studied to determine their association with computer-assisted teaching. Finally, 

consideration of the prior use of GSS for education provided direction for implementation 

of classroom activities. 

Critical Thinking 

A current concern of higher education across the country is the belief that students 

do not think critically (Meyers, 1986). According to Beyer (1987), everyone could think 

better and should be taught to think. Unfortimately, most adults receive little or no 

education or training in learning how to think (Collins & Mangieri, 1992). Paul (1990) 

identified four factors which influence thinking; individuals think like those around them; 

they think in ways that are rewarded; they may be a&aid to disagree; and their thinking is 

influenced by vested interests. Each of these factors may lead students to think in a non-

critical manner, so it could be anticipated that students would resist change from their 

comfortable, established thinking patterns. There is no doubt that the educational system 

is an essential component for developing critical thinking skills. Some studies that 

measure critical thinking skills have shown that higher education results in improved 

scores, especially in students who begin with limited thinking abilities, but consensus has 

not been reached on how that improvement happens (McMillan, 1987). Three studies 



conducted in baccalaureate nursing programs administered standardized critical thinking 

tests on admission and at the close of the program of study. No significant differences 

were found between admission and graduation scores (Bauwens & Gerhard, 1987; 

Brigham, 1989; Saucier, 1996). 

Education's preoccupation with the concept of critical thinking began with the 

onset of the 1970s. Paul (1995) described three waves of critical thinking research and 

practice. The first wave (1970-1982) arose from studies of philosophy and logic and 

focused on argumentation and reasoning. There was an effort to create freshman courses 

to teach thinking skills needed for successful college study. The second wave (1980-

1993) began when educators expressed concern that more than one course was needed to 

develop critical thinking. The emphasis was broadened across the curriculum, from grade 

school to higher education. The third wave (1990-present) has sought to develop a theory 

of critical thinking, to identify models and programs for teaching thinking, and to develop 

effective assessment tools for evaluation. 

A review of the literature regarding critical thinking revealed four main areas of 

concem: a definition of critical thinking; the question of generalizibility; methods for 

teaching critical thinking in the classroom; and a search for assessment tools. 

Finding a universally accepted definition of critical thinking is impossible at this 

time. Even within the same discipline there will be as many definitions as there are 

professors (Meyers, 1986). Cuban (1984) wrote that the definition of critical thinking 
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was a conceptual swamp. This investigator recalls that one nursing educator said, 

"critical thinking is what the professor says it is." 

The discussion of critical thinking begins with a general definition of thinking, 

"Thinking is a complex, multifaceted process. It is essentially internal (and possibly non-

behavioral), involving symbolic representation of events and objects not immediately 

present, but is initiated by some external event (stimulum). Its fimction is to generate and 

to control overt behavior" (Bourne, Ekstrand, & Dominowski, 1971, p. 5). 

According to Beyer (1987), critical thinking is "the process of determining the 

authenticity, accuracy, and worth of information or knowledge claims " Davis (1993) 

defines it as "judging the authenticity, worth, or accuracy of something, such as a piece of 

information, a claim or assertion or sources of data" According to Clarke and Biddle 

(1993), critical thinking is "the process by which the human mind manages information to 

understand established ideas, to create new ideas, or to solve problems." Kim (1993) 

equates critical thinking with logical, analytical thinking; his definition reads "to think 

justly and prudently to help solve the problems of life." For Anderson (1995), critical 

thinking is "deciding what to believe logically and accurately." Dressel and Mayhew 

(1954) described five components of critical thinking; defining a problem, selecting 

pertinent information for problem solution, recognizing stated and unstated assumptions, 

formulating or selecting relevant and promising hypotheses, and drawing valid 

conclusions and judging validity of inferences. 



Johnson (1992, pp. 41-47) listed the definitions of the five men he considered to 

be the leading critical thinking scholars: 

Ennis—the reasonable reflective thinking that is focused on deciding what to believe or 

do; 

McPeck—the skill and propensity to engage in an activity with reflective 

skepticism; 

Paul—the disciplined, self-directed thinking which exemplifies the perfection of 

thinking appropriate to a particular mode or domain of thinking; 

Lipman~the skillful, responsible thinking that facilitates good judgment because 

it relies upon criteria; it is self-correcting, and is sensitive to content; 

Siegel - the individual who is appropriately moved by reasons. 

Johnson summarized by saying, "Critical thinking is the articulated judgment of an 

intellectual product arrived at on the basis of plus-minus considerations of the product in 

terms of appropriate standards or criteria" (p.47). 

Some critical thinking theorists supplement their definition of critical thinking 

with a list of skills which they believe are critical to the thinking process. Kurfiss (1988, 

p. 20) proposed the following list of essential skills based on a review of Arons (1985), 

Nickerson (1986), Facione (1986), and Ennis (1987). 

1. Identifying issues requiring the application of thinking skills informed by 

background knowledge. 
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2. Determining the nature of the background knowledge that 

is relevant to deciding the issues involved and gathering that knowledge. 

3. Generating initially plausible hypotheses regarding the issues. 

4. Developing procedures to test these hypotheses, which, procedures lead to the 

confirmation or disconfirmation of those hypotheses. 

5. Articulating in argument form the results of these testing procedures. 

6. Evaluating arguments and, where appropriate, revising the initial hypotheses in 

the light of alternative understanding developed during the testing process. 

A nimiber of critical thinking models consist of sets of characteristics of or 

dispositions toward thinking. Three theorists Ennis (1962), D'Angelo (1971), and 

McPeck (1990), who use this approach are summarized in Table 1. Characteristics shared 

by two of these theorists include curiosity and respect for other viewpoints. The only 

factor common to all three is healthy skepticism. Indeed, McPeck (1990) makes healthy 

skepticism the basis for his entire concept of critical thinking Johnson (1992) suggests 

that moral thinking might be essential to critical thinking, and Paul (1982) warns the 

thinker not to be egocentric and ethnocentric. 



Table 1. 

Characteristics of Critical Thinidng 

24 

Theorists 

Characteristic Ennis D'Angelo McPeck 

Tolerance for ambiguity x 
Willingness to suspend judgment x 
Respect for evidence x 
Respect for the use of reason x 
Willingness to alter judgment when faced x 
with evidence 
Respect for the truth x 
Making judgment after considering 
adequate evidence. x 
Healthy skepticism x x x 
Curiosity x x 
Respect for other viewpoints x x 
Objectivity x 
Open-mindedness x 
Flexibility x 
Intellectual honesty x 
Being systematic x 
Persistence x 
Decisiveness x 



A gender issue is occasionally present in discussions of critical thinking. Men 

may be thought to be superior thinkers because they are more detached (Martin, 1961). 

Males scored higher than females in critical thinking testing, but it is questioned that this 

finding might be test bias (King, Wood, & Mines, 1990). Weinstein (1993) has raised the 

question that critical thinking might be class specific. 

A useful model for critical thinking has been created by Stiggins, Rugei, and 

Quillmaiz (1988). This model addresses a hierarchy of thinking, practical applications 

for teaching, and methods of assessment. Each of these three areas is based on five 

cognitive operations for problem solving and thinking: recall, analysis, comparison, 

inference, and evaluation. This model is drawn from the work of philosophers, 

psychologists, and educators, but is most noticeably parallel to Bloom's Taxonomy 

(1956), whose upper three levels are often used to describe critical thinking (Ennis, 

1993). A comparison to Bloom's model and suggestions for assessment is shown in 

Table 2. 
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Table 2. 

Thinking Skills 

Stiggins, Rubel & Quillmaiz: Bloom: Key words for 
Cognitive operations Taxonomy Evaluation 

Recall Recall 
Comprehension 

Analysis Analysis 

Comparison 

Inference 

Analysis 

Application 
Synthesis 

Define 
Identify 
Label 
List 
Name 
Repeat 
What 
Who 
When 

Subdivide 
Break down 
Separate 
Categorize 
Sort 

Compare 
Contrast 
DifTerentiate 
Distinguish 

Deduce 
Predict 
Infer 
Speculate 
Anticipate 
What if 
Apply 
Conclude 

Evaluation Synthesis 
Evaluation 

Evaluate 
Judge 
Assess 
Appraise 
Defend 
Argue 
Recommend 
Debate 
Why 
Critique 
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Generalizability of Critical Thinking 

The most hotly contested issue in critical thinking is geneializability, or the extent 

that the ability to think critically in one setting can enhance critical thinking in other 

disciplines. At one extreme are those who believe that a single course, offering thinking 

abilities such as logic and deductive and inductive reasoning, prepares students to deal 

with thinking in any situation. Ennis (1962) and Norris (1992) wrote that the thinking 

skills gained in one subject will be transferred to the study of other subjects. At the other 

end of the continuiun are those who believe that teaching non-discipline-specific 

thinking is impossible. McPeck asserted that "thinking courses" are non-productive. He 

wrote, "for to think about nothing in particular is equivalent to not thinking at all. And to 

think of'everything in general'is incoherent" (1981, p. 3). Clarke and Biddle (1993) 

recommended a trans-curricular approach with a basic thinking course early in higher 

education and an emphasis on measures to enhance discipline-specific thinking in 

subsequent study. 

Teaching Critical Thinking 

A number of practical measures to enhance critical thinking in a variety of 

classroom settings have been proposed. Meyers (1986) recommended verbal interaction 

and written exercises and stressed the importance of allowing students to respond, 

whether in a verbal or a written mode. Brookfield (1988) discussed the need for teachers 

to listen attentively to student viewpoints, to model critical thinking, and to assist students 

in examining how they formed conclusions. Based on surveys of successful leaders. 



Schaalman (1988) recommended that students should be provided with challenging 

assignments that require applications of newly acquired knowledge. 

Chalupa and Sormunen (1995) have recommended a combination of Socratic 

discussion and writing activities to enhance critical thinking in the classroom. In Socratic 

discussion, the instructor uses interaction to draw out student thoughts and probes those 

thoughts so that students develop and evaluate their thinking. Chalupa and Sormimen 

wrote that it is important to allow time for students to think and to recognize and develop 

contributions that are partially conect and somewhat ambiguous. When writing exercises 

are used, they should be short and frequent. 

Testing Critical Thinking 

A number of tools have been developed to test critical thinking, and none of them 

meet all the purposes of measurement. The assessment of critical thinking is needed to 

diagnose the levels of students' critical thinking, to give them feedback about their 

ability, and to motivate them to improve. Assessment provides teachers feedback about 

their ability to teach thinking and to develop frameworks for research related to critical 

thinking. Testing can be used to predict a student's ability to be successfril in a field of 

study, and thus can be used as admission criteria (Ennis, 1993). 

Beginning in the 1980s, research related to critical thinking relied heavily on 

standardized tests to measure outcomes; the earliest were the Watson-GIaser Critical 

Thinking Appraisal (WGCTA) and Ennis and Millman's Comell Critical Thinking Test 

(CCTT). The WGCTA was written to simulate issues encountered in daily life. Based 



on work by Dressel and Mayhew, it consists of five sub-tests: inference, recognition of 

assumptions, deduction, interpretation, and evaluation of arguments (Watson & Glaser, 

1980). The CCTT has two forms; the test provided for college students includes 

induction, credibility, prediction and experimental planning, fallacies, deduction, 

definition, and assumption identification (Ennis, Millman, & Tomko, 1985). Marzano 

and Costa (1988) examined the WGCTA and the CCTT and determined that both fell 

short of a comprehensive measiire of critical thinking. They found in their examination 

only nine of the 22 general cognitive operations which had been identified from the 

writings of thinking skills theorists. McPeck (1990) suggested that these two tests are not 

significantly different firom Intelligence Quotient (IQ) tests. Kurfiss (1988) found that 

WGCTA scores were correlated to IQ and reading comprehension measures. 

The WGCTA was administered to students who received a Bachelor of Science 

in Nursing at the University of Arizona College of Nursing from December 1982 through 

May 1984. When scores were compared to those of the examination for obtaining a 

nursing license, it was found that the WGCTA was a predictor of nursing success. 

However, the results of the study did not find the WGCTA to be a valid measiire of 

thinking exhibited in use of the nursing process (Bauwens & Gerhard, 1987). 

The California Critical Thinking Skills Test (CCTST), the latest major entry into 

the evaluation market, was first developed and validated in 1989. The test is composed 

of 34 items with five sub-scales representing components of critical thinking: analysis, 

evaluation, inference, deductive reasoning, and inductive reasoning. These components 
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were determined by a group of educators, employers, and policy makers using the Delphi 

method. The report of the Delphi study indicated that the five components operate in an 

interdependent manner and recommended that CCTST scores be based on the total score 

rather than scoring components individually. The developers of the test claim that it 

contains no bias for gender, ethnicity, culture, or academic knowledge. The norms for the 

test were established during the academic year of 1989-1990 with junior students at a 

comprehensive, urban, state university. Nineteen percent of those students reported that 

their native language was not English. The reliability of the examination, using the 

Kuder Richardson -20 (KR-20) calculation, was .70 and .71 for the two equivalent foms 

of the examination (Facione & Facione, 1994). The expectation for a single-factor 

instrument is a KR-20 co-efBcient above .80, but for a multi-component examination like 

the CCTST, co-efficients from .68 to .70 are desirable (Waltz, Strickland, & Lenz, 1984; 

Facione & Facione, 1994). 

Many authors have chosen to avoid the standardized tests devised for assessment 

of critical thinking. Most of the time, completion of a single critical thinking course does 

not result in changes m standardized test scores (Kurfiss, 1988, Facione & Facione, 

1994). Maranzo and Costa (1988) suggested that teachers should use informal techniques 

to measure critical thinking ability. Baron and Kallick (1985) found it difScult to 

establish criteria for assessing thinking, and suggested the use of classroom observations, 

both direct and by tape recording, and student logs and interviews. The practice of 



students completing short written siimmaries at the end of class was recommended by 

Johnson, Johnson, and Smith (1991). 

Critical Thinking in Nursing 

The discipline of nursing has enthusiastically entered the arena of debate on 

critical thinking. Bandman and Bandman's (1988) discussion of critical thinking in 

nursing begins with details of the nursing process, a firamework of action based on the 

scientific process. This model, taught consistently to student nurses across the country, 

includes assessment, planning, intervention, and evaluation. Bandman and Bandman 

addressed the belief that expert nurses also practice on the basis of intuition as well as 

critical thinking. Thus, they have defined critical thinking in nursing as sharpening the 

distinctions between certainty, near certainty, and degrees of imcertainty. 

Miller and Babcock (1996) defined critical thinking as purposeful thinking that 

takes into consideration focus, language, firame of reference, attitudes, assumptions, 

evidence, reasoning, conclusions, implications and context when they matter in deciding 

what to believe or do. They have created a thinking model based on this definition that is 

centered in the context of interaction between nurses and their clients. 

Alfaro-LeFevre's (1995) approach to critical thinking in nursing shows more 

congruence with critical thinking in other disciplines. She defines critical thinking as "... 

purposeful, goal-directed thinking that aims to make judgments based on evidence, rather 

than conjecture. [It] is based in principles of science and scientific method [and] requires 

strategies that maximize human potential and compensate for problems caused by human 



nature (p. 9)." She also differentiates between the novice thinker and expert thinker to 

the extent that the expert thinker considers a greater body of available data before acting. 

The National League for Nursing is the governing body that establishes specific 

standards for all levels of nursing education. The current listing of expectations focuses 

on three outcome criteria: critical thinking, communication, and therapeutic nursing 

interventions. The National League for Nursing's Criteria and Guidelines for the 

Evaluation of Baccalaureate Nursing Programs (1991) describes the outcome criterion for 

critical thinking as: This outcome reflects students' skills in reasoning, analysis, research, 

or decision making relevant to the discipline of nursing. Further details have been left to 

the discretion of the individual teaching institutions. 

Cognitive Learning Theory 

Rumelhart (1980) described cognitive learning as a multi-step process, 

approached by an individual with a stake in the substance of the topic. This attachment to 

the topic he called vested interest. The first step in the cognitive effort is information 

access, followed by model building, model testing, and feedback. The change in 

behavior which results from a cognitive effort is called authentic productivity. The four 

steps in the cognitive process are sequential, and cannot be approached simultaneously. 

On the basis of Rumelhart's work, Brandt and Briggs (1995) developed a model to guide 

the process of introducing GSS to the classroom. Their model was further adapted during 

the time that the previously described study of the nursing management class was taking 

place (Walsh, Briggs, Ayoub, Vanderboom, & Glynn, 1995). 



Rumelhart noted that when the lecture format was used in the traditional 

classroom, students were presented with new material, and the focus was on information 

access. Until now, there has not been an effective way to engage a student group, given 

the size of a typical undergraduate class, in the remaining steps of model building, model 

testing, and feedback. This is of special concern because, as Rumelhart found, learners 

remember the interpretation of data as an outcome of model building and testing, better 

than they remember the original data. 

CoUaborative Learning 

Collaborative learning has been described as the instructional use of small groups 

so that students work together to maximize their own and each other's learning. When 

formal collaborative learning is used, there is stability in the student composition of the 

learning groups, and the instructor plans for structured process and outcome. For 

informal collaborative learning groups, students are gathered for single class periods as an 

alternative presentation method to focus student efforts. 

Millis (1996) believes that there are five key elements for success when students 

work together. Structured tasks allow students to work together constructively and foster 

positive interdependence. Students are individually accountable for their own learning. 

Groups should be small enough to allow participation by all but large enough to function 

with an occasional absence when the task is ongoing; groups of four are recommended. 

Coaching supports necessary skills including active listening and constructive feedback. 

The instructor monitors groups to identify areas of confusion and facilitate participation. 



A learning technique called think-pair-share was recommended by Elliott (1996). 

After content is presented, each student has two minutes to individually answer a related 

question. Then two students compare their answers and spend two more minutes 

formulating a final response. 

The idea of collaborative learning has met resistance in many settings since 

learning traditionally has been an independent task. Students are often likely to be 

competitive, and students and faculty both may believe that sharing information with 

others is cheating (Johnson, Johnson, Smith, 1991). Even so, the concept of collaborative 

learning has gained recognition as a valued educational method. It has been noted that 

learning is enhanced when students transfer new knowledge to tasks while interacting 

with others. Schied (1993) found that collaborative learning improved academic 

performance and enhanced peer relationships. When Johnson and Johnson (1986) used 

paired students at the computer, they found that students helped each other analyze and 

diagnose problems and transfer new information into alternate forms. When small groups 

worked together, a sense of positive interdependence developed whereby students were 

concerned about the performance of all group members in addition to their own. 

GSS Applied to Teaching 

The classroom use of GSS is a recent innovation, and documentation is limited. 

After working with GSS in a writing project, high school students found that the process 

allowed for a less intimidating learning environment, promoted equality, and prevented 

individuals from dominating the classroom discussion (Brandt & Briggs, 1995). Another 
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study suggested that GSS increased student interest and participation (Briggs, Ramesh, 

Romano, & Latimer, 1993). With GSS, the participants were able to see the comments of 

every member of the group, to compare it with their own, and to model thinking based on 

a large information base (Nunamaker & Briggs, 1994). 

Valencia (1995) used GSS for an educational psychology class. She found a high 

degree of student satisfaction, especially related to the opportunity for shy and unsure 

students to share ideas with a tool that allowed anonymity. Student comments stressed 

the need for the instructor to be skillful in facilitating GSS. Jessup and Valacich (1993) 

agreed that the quality of facilitation was a critical factor in how GSS was perceived. 

Craven (1994) used a networking program called Interchange to teach a imiversity 

English class. He found that its use increased student involvement and promoted greater 

understanding and appreciation of literature. His students also highly valued the 

anonymity the process allowed. 

The use of computer conferencing to promote critical thinking was supported by a 

study by Morrison (1993). Though the dialog was conducted over three weeks from 

remote entry sites, there were some similarities with GSS. Students agreed that the 

process stimulated thinking and sharing of ideas. 
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CHAPTERm 

METHODOLOGY 

Purpose of the Study 

The purpose of this study was to examine the effect of the classroom use of a GSS 

on student critical thinking, performance, and satisfaction. It became increasing clear, 

beginning with the investigator's initial orientation to GSS, that its use in a teaching 

setting was dissimilar to its use in business, and that a new terminology was needed to 

indicate the new application. The phrase Interactive Computer Classroom (ICC) evolved 

in the year before this study was conducted, and has been used since that time. 

Conceptual Framework 

The idea of linking the use of ICC to critical thinking was previously unexplored 

and had its conception in a review of the students' statements at the close of the 1994-

1995 ICC study. In addition to the students' statements that the use of ICC enhanced 

critical thinking, the literature review related to teaching critical thinking supported this 

connection. A synthesis of suggestions from critical thinking scholars (Meyers, 1986: 

Brookfield, 1980; Schaalman, 1988; Chalupa & Sormunen, 199S) suggested the 

following actions. First, students apply newly acquired knowledge by responding with 

short verbal and written statements. After carefiiUy considering the students' offerings, 

the teacher models critical thinking by drawing out students thoughts and helping them 

see how they formed their conclusions. Contributions that are somewhat ambiguous or 

partially correct are developed through discussion. 



Application of new knowledge to a practice setting has been the basis for most 

ICC activities. The structure has allowed for all students to make short written responses, 

and as the responses have appeared on the screen, the instructor has watched as patterns 

evolved. The best student comments were reinforced first. Then the students were given 

the opportunity to edit the remaining comments. Students were given the chance to 

identify themselves as the authors of disputed comments and to defend their 

contributions. Throughout the discussion the instructor attempted to move thinking 

toward congruence with new information. 

The conceptual model for the research design (Figure 1) was based on the 

proposition that the use of ICC would enhance the implementation of cognitive learning 

and collaborative learning theories and would increase student participation. The 

outcomes of the use of ICC were expected to be that students would experience increased 

levels of critical thinking, academic performance, and satisfaction with the class. Critical 

thinking was measured by written responses completed at the end of each leadership class 

and by scores from the California Critical Thinking Skills Test which was taken by all 

students in November 1996. Academic performance was measured by the grades from 

the nursing leadership course midterm examination. 



Figure 1. Conceptual Model of Research Design 
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Because it was recognized that some items from the examination tested simple 

thinking skills, an additional analysis was made using only questions which required 

inference and evaluation. To consider generalizability, the research design included the 

scores from the midterm examination of a concurrent nursing course in community health 

nursing. The faculty of the community health class did not use ICC, but proponents of 

the generalizability of critical thinking might argue that academic performance in a 

concurrent course might be impacted if thinking skills were generalized across content 

divisions. Student satisfaction was measured by class attendance and student evaluation 

of the course. 

Operational Definitions 

1. Interactive computer classroom (ICC): An educational setting in which students 

have the opportunity to use computers to contribute to discussion and to 

concurrently access other student contributions. 

2. Lecture classroom (LEC): An educational setting in which the majority of the 

class period is spent in lecture presentation. It is recognized that some time is 

allowed for questions and discussion. 

3. Critical thinking: The process of making valid conclusions based on objective 

consideration of pertinent and adequate information. 

Research Questions 

1. Will students in a class using ICC demonstrate a higher quality of critical thinking 

that those in a class not using ICC? 
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2. Will students in a class using ICC attain higher grades than those in a class not 

using ICC? 

3. Will students in a class using ICC demonstrate more satisfaction with teaching 

methods than those in a class not using ICC? 

Research Design 

The experimental design for this study uses the Posttest-Only Control Group 

Design (Campbell & Stanley, 1963). In this design, subjects are randomly assigned to 

either of two groups, one of which is exposed to an intervention and the other is not. The 

same dependent variable, or posttest, is measured for both groups. The posttest-only 

method is useful in educational settings when subjects are introduced to new subject 

matter, and pretesting is impractical or impossible. The process of random assignment 

substimtes for the pretest in the effort to ensure equality in the characteristics of the 

groups to be studied. 

Random assignment to groups was essential to this study. Beginning in 1994, 

when ICC was first used, placement in the ICC group was determined by the section 

selected by the students. Each semester there were five sections, representing five 

separate clinical experience locations and schedules, and the clinical sections supervised 

by ICC faculty were those included in the ICC group. When section options were posted 

prior to registration, the students were notified that some of them would be attending a 

class which would include the use of computers. There is a fairly strong social network 

among students in the College of Nursing, and it was apparent that students obtained 
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information concerning prior students' opinions of ICC. When faculty polled the students 

taking the management course in spring semester 1996, nine of the 18 students who 

registered for the computer class indicated that their choice was influenced by their 

interest in ICC and not by the clinical site indicated for each section. Therefore, there 

was potential for the ICC group to be biased in favor of the use of computers and thus this 

group might benefit to a greater extent from computer enhanced instruction. The random 

assignment to ICC and LEC groups prevented this possible bias. 

There was support for the internal validity of this research design in both the 

control and experimental groups. Students experienced the same history of events during 

the period of the study, both for the management course and other courses taken 

concurrently. The maturation process included the same academic pressures and the 

same issues related to graduation and the search for employment. All course material, 

including syllabi, course and clinical objectives, assigned reading, class notes, 

assignments, examinations and other instruments for data collection, were prepared with 

the input of all faculty and were identical for the two groups. However, experimental 

mortality became an issue when three students, two from the ICC group and one from the 

LEC group left class during the process of the study. The two students from the ICC 

groups failed to finish the semester for personal reasons, and the student from the LEC 

group was dropped for clinical issues. The investigator talked with all three students and 

concluded that their leaving the course was not related to the research study. 



The greatest challenge to internal validity was differences in faculty for the 

control and experimental groups. The ICC instructor had more experience in nursing, 

nursing education, and teaching this particular content than did the LEC faculty. The ICC 

instructor has been a head nurse and a nursing supervisor, experiences not shared by the 

others. The ICC group was taught primarily by one instructor, while the LEC group had 

two instructors, perhaps allowing for a more personal identification between teacher and 

student in the ICC classes. Scheduling restraints prevented offering two classes at 

different times so that the same faculty could teach both the ICC group and the LEC 

group. 

When external validity is considered, the greatest limitation was the reactive 

effects of experimental arrangements. The experimental group's class was held in the 

nearby College of Medicine, as the computer hardware was not available in the College 

of Nursing. In addition, the faculty for the experimental group played mood-setting 

videotapes prior to class and during class breaks. The tapes were nature scenes with 

musical soundtracks. This practice arose from the use of similar tapes being used in 

sessions observed by the faculty when they were being oriented to the use of GSWIN. 

Another issue related to external validity was the fact that the open-ended questions 

completed by the students at the end of class did not contribute to the students' grades, 

and that the students did not receive feedback on their responses. The faculty for the 

management course had consistently resisted the use of week-to- week testing, 

considering that this yields a measure of attendance more than knowledge gained. The 
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investigator chose not to provide feedback, believing that it would result in improvement 

in scores that was related more to test-taking skills than actual changes in critical thinking 

ability. This situation was a departure from the standard practice of the course, since 

nomially all student assignments were evaluated and feedback was given. Thus, the 

students may have considered the questions of minimum importance and expended less 

than their usual effort, thereby further diminishing external validity. The strongest 

potential external effect is probably that the unique nature of ICC may have enhanced the 

efforts of the faculty and the attention of the students. 

Setting 

The study was conducted during the first half of the fall semester of 1996 in the 

context of N486, Nurse as Coordinator of Care. This two-hour class began at 8:00 AM 

each Monday morning. The content consisted of general management theory, including 

the functions of management, change, decision-making, and conflict resolution. The 

course began with an introduction to General Systems Theory, since this is the framework 

of the textbook for the course. The topics for the six class days included in the study 

were Systems Theory, Management Theory, Change, Decision Making, Planning and 

Organizing. The objectives for these classes are listed in Appendix A. Conducting the 

study for only the first half of the semester allowed the students the option of attending 

either group eifter the study was completed. This was done to improve student 

compliance, and after considering that all students agreed to participate in the study and 



consistently attended the appropriate classes, the investigator concluded that this choice 

was supported. 

In addition to the classroom component of the course, students also spent two 

eight-hour days each week in an inpatient clinical setting where, with the support of a 

staff nurse, they learned to manage the care of up to eight patients. In the clinical setting, 

students applied clinical objectives based on the theory presented in the classroom and 

documented this application in weekly logs. They also completed a management project, 

which required working in groups of three to four students to study a problem noted on 

their clinical unit. The project centered around the content of the Change and Decision-

Making classes, and was presented orally to instructors and fellow students at mid-

semester. 

At the same time, students were enrolled in a community health nursing course 

that consisted of a weekly two-hour lecture and one eight-hour clinical day each week. 

Most students were also concurrently enrolled in a two-hour course devoted to nursing 

issues. 

The 37 students originally registered for the course were randomly divided into 

two sections by drawing student names and placing them alternatively in two containers 

marked "control" and "experimental." The process resulted in 18 students assigned to 

the experimental group and 19 students assigned to the control group. An informed 

consent form (Appendix B) was placed in the students" mailboxes to inform them of the 

nature of the smdy, their class assignment, and the option of moving in or out of the ICC 



group at the end of the period of data collection. All students consented to participate in 

the study. Due to the attrition of three students, data were available for 16 ICC students 

and 18 LEC students. The study was considered exempt from review by the University 

of Arizona Human Subjects Committee (Appendix C). 

The experimental group met in the Learning Resource Center of the Arizona 

Health Sciences Center in a room which provided a computer for the faculty facilitator 

and 12 computer stations, acconunodating a maximum of 24 students. All computers 

contained GSWIN and were connected via an electronic network. As information was 

entered, the input was projected on a screen at the front of the room. The system also 

supported PowerPoint® slides and videotapes. PowerPoint® was used for each class, 

and an outline of slide content was provided to each student 

Description of Classes 

Four GSWIN exercises were scheduled for each class period, including activities 

such as defining components of a system, comparing management styles, writing portions 

of a philosophy statement, naming structures of a force field, and writing clinical 

standards. Approximately half of the class time was devoted to computer activities. A 

complete list of the activities is provided in Appendix D. 

The ICC class which introduced the management fimction of "planning" is 

described here in detail. For this class the scenario for all computer activities centered 

around planning for a major change in the functioning of a nursing umt, a transition from 

an acute-care patient population to patients who need transitional care in preparation for 



discharge. The class began with a discussion of the definition and significance of a 

philosophy statement. For the first computer activity, the students were asked to write 

one sentence that would fit into the philosophy of the new unit. Then the instructors and 

the students reviewed the statements for duplication and fit and considered if any 

important components of a philosophy statement were missing. Next the instructor 

presented information on the steps involved in both strategic and tactical planning. The 

students returned to the computers to create an outline of specific nursing and support 

services needed for the transitional care unit. Next material was presented concerning the 

need for creating and communicating policies and procedures in an organization. Then 

the class was divided into four groups with each responding to one of the following 

assignments; write a policy for patient admission, write a policy for patient discharge, 

write a procedure for patient admission, or write a procedure for patient discharge. There 

was extended discussion following student input, since the students had some difficulty 

distinguishing between a policy and a procedure. Next the instructor talked about the 

concept of "Management by Objectives" and the need for individual objectives to fit with 

group planning. The students were then asked to write a personal objective that would fit 

with the vision of the transitional care unit. The class concluded with the instructor 

presenting material concerning nursing standards. The end-of-class question was, "How 

would you argue with a co-worker who believes that nursing care standards are not 

needed for professional registered nurses." 



The control group met in a large classroom which had fixed, tiered seating for 

eighty students. The lecture format was used for presenting content, but student input 

was often solicited and questions were encouraged. PowerPoint slides and outlines were 

used with content similar to that of the ICC group. 

Data Collection 

Data collection was the same for both groups of students. Demographic data 

collected included age, gender, and the student's cumulative grade point average at the 

beginning of fall semester. 

To measure critical thinking, students completed short written responses at the 

end of the six classes. The questions and grading criteria were developed by the author 

and reviewed by all faculty participating in the course. The questions were phrased in the 

language of the inference or evaluation level of the Stiggins-Rubel-Quillmalz Model 

(1988) of cognitive operations. At the end of class, all students received a 5 inch by 7 

inch, lined, white card which included the question and space to answer. The students 

were also asked to indicate on the card the percentage of assigned readings they 

completed before class time. They were given five minutes to complete the assignment. 

Student responses were identified only by control number so that assignment to group 

was unknown to the grader. Before the cards were scored, the cards firom both groups 

were shuffled together. For each question, the response was given three scores: two 

points for imderstanding the theory being questioned, two points for appropriate 

application of the theory, and one point for avoiding personal opinion in the response. 



The students were instructed that they would not be given feedback concerning their 

scores, and that the scores would not be considered in calculating their grades. They 

were told that answering questions at the end of class had been recommended by the 

University Teaching Center as a method to increase student learning. 

For the Planning Class, the end-of-class question was, "How would you argue 

with a co-worker who believes that nursing care standards are not needed for professional 

registered nurses." One of the students in the ICC group who received five points on a 

five-point scale wrote, "Discuss benefit of nursing care standards to nursing and patients 

in general as well as individual benefit. Discuss improvement of care and use of nursing 

process. If all else fails, point out personal benefit of legal protection by having set 

standards to meet which should decrease frivolous law suits and provide protection in 

potential cases where standards were met." This response includes components of the 

definition of standards, shows how standards are used, and is limited to theoretical 

content. None of the students who received one point for this question were in the ICC 

group, but a LEC students wrote, "Because there are so many changes and so many total 

procedures, there is no way to memorize all of them. Therefore care standards are 

necessary to ensure quality/safe care. Not all nurses have had the same training and not 

all hospitals hold to the same standard. It is necessary to operationally define care 

standards within each institution." This response received one point for stating that 

standards are necessary for quality/safe care. There was no compelling argument for the 
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use of standards, and personal, inaccurate comments were included. The complete list of 

end-of-class questions and the criteria for evaluating the responses are listed in Table 3. 

A second measure of critical thinking, the California Critical Thinking Skills Test 

is currently being administered during both the first and final semesters of the 

baccalaureate nursing program as part of the college's self evaluation plan. Unfortunately 

this practice began after the students in this study entered the program, so only the scores 

from the final semester were available for them. The test was given two weeks following 

the last day of class of this study. 

Data concerning academic performance were taken from raw scores of the 

multiple-choice midterm examination. Student answers were tabulated for individual 

questions rated as inference and evaluation items, as determined by the Stiggins-Rubel-

Quillmalz Model (1988). 

Midterm examination scores for the community health nursing course were 

obtained from the faculty of that course. 



Table 3. 

End.of-ClflSg OuesHons 

Question 
Systgnig Thwry 
Defend the use of general systems theory 
for a planned study of computerized 
charting, when some so-workers want 
to use a nursing process firework. 

Management Theory 
Recommend some actions to improve 
patient assessments based on what we 
understand concerning the Hawthorne 
Effect 

Change 
Two RN positions will be replaced with 
LPN positions. Explain why two of 
Haffer's strategies will be helpful to 
facilitate this change. 

Decision Making 
Using the characteristics of an ideal 
evaluate a plan to replace 
faculty in class-rooms with video tapes 
of lectures to be viewed in the IRC. 

Plannme 
How would you argue with a co-worker 
who believes that nursing care standards 
are not needed for professional 
registered nurses? 

Organizing 
Argue whether the formal or the 
informal organizational structure has 
more effect on how a nursing unit 
(familiar to you) is run. 

[}emonstrates understanding of general 
systems theory. 2 points 
Uses appropriate applications from 
Computer!^ charting. 2 points 
Avoids personal opinions. 1 point 

Demonstrates understanding of the 
Hawthorne Effect 2 points 
Mentions appropriated actions 
related to patient assessment 
2 points 
Avoids personal opinion. 1 point 

Demonstrates understanding of two 
Haffer strategies. 2 points 
Provides explanations of how change 
strategy will impact acceptance of 
new personnel. 2 points 
Avoids personal opinion. 1 point 

Includes appropriate data for four of solution, 
the five characteristics. 4 points 
Avoids personal opinion. 1 point 

Demonstrates understanding of the 
definition of nursing care standards. 
2 points 
Uses examples of how nursing care 
standards are used. 2 points 
Avoids personal opinions. 1 point 

Differentiates between formal and 
informal organizational structure. 
2 points. 
Uses appropriate examples 
fh)m the nursing unit 2 points 
Avoids personal opinions. I point 



Class attendance was monitored for both groups using a roster on which students 

during each class initialed a block by their names. Student evaluation of teaching was 

measured by the Student Evaluation of Classroom Teaching Effectiveness, a Likert-scale 

tool developed and used by the College of Nursing faculty for a number of years 

(Appendix F). For this study a set of open-ended questions was added to the form: What 

was the best feature of this course? What was the worst feature of this course? What 

changes do you suggest in this course? and Would you have selected this class setting if 

you had a choice? (Appendix G). Response forms were color coded to distinguish the 

experimental group from the control group. No other identifying data were included on 

the forms. 

The experimental and control groups were compared using t Test for Independent 

Groups for the dependent variables including end-of-class questions, CCTST scores, 

midterm performance, attendance, and the Likert-scale portion of the faculty evaluation 

form. The method of t Test for Independent Groups examines the difference between the 

means of two treatment groups (Garvin, 1977). The convention of determining statistical 

significance at p<.05 was followed for this study. Despite the fact that this p level 

decreases the power of the study, the investigator made this decision based on a potential 

error of declaring the benefits of an expensive intervention when none might exist. 

Qualitative data analysis was used to summarize the contents of the student 

responses to the open-ended evaluation questions. The examination of qualitative data is 

believed to add richness and the ability to describe dynamics to a research design. The 



unit of analysis in a qualitative study is words, not numbers, and the words are examined 

in a three step process. First the text is coded, sununarized, and clustered. Similar words 

and phrases are placed in categories which might be labeled as families. Next, the data 

are displayed in figures or tables to facilitate visual conceptualization. Finally, 

conclusions are drawn by noting relationships among the clusters (Miles & Huberman, 

1984). 



CHAPTER IV 

RESULTS 

The results of the study will be presented following the research design, including 

critical thmkmg, performance, and satisfaction. Before comparing the two groups, the 

students grade point averages (GPAs), as they entered the semester in which the study 

was done, were examined to see if there was a pre-existing difference between the ICC 

and LEC groups. The average GPA for the ICC group (3.3158) was slightly lower than 

that of the LEC group (3.3199), but the difference was not significant (p=0.971). The two 

groups in the study were chosen randomly, but were similar in age and gender 

distribution. The average age of the ICC group was 27.75 years, and the average age of 

the LEC group was 28.44. There were two men in the ICC group and one man in the 

LEC group. 

Critical Thinking 

The first group of data to be discussed is that related to the two measures of 

critical thinking. The initial discussion considers the scores for student responses to the 

end of class questions (EOCQ). 

The amount of assigned reading completed was compared to the EOCQ scores. 

For each class, the range for reading completed was firom 0% to 100% with respective 

means over the series of classes of 27%, 76%, 67%, 62%, 54%, and 24%. After the 

second week, there was a consistent increase in students who read 0% and a decrease in 

students who read 100%. However, the ICC group and the LEC group were very much 
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alike in their weekly reading patterns. Furthermore, there was no difference in EOCQ 

scores related to amount of reading accomplished (Table 4). This finding added to the 

expectation that differences in performance for EOCQ would be related to differences in 

the teaching methods, and not to preparation prior to class. Because the students did not 

hesitate to indicate that they had read nothing prior to class and because their reports were 

anonymous, the investigator accepted the accuracy of these self-report estimates. 

Table 4. 

Comparison Between EOCQ Scores and Percent Reading Completed 

Class J2E 12 

Grounded Theory 32 0J24 

Management Theory 31 0.822 

Change 31 0J97 

Decision Making 32 0.776 

Planning 30 0.492 

Organizing 29 0.829 

There was a tendency for the ICC group to complete more assigned readings than the 

LEG group. This was true for four of the six classes and for the average of all six classes. 

For the entire study, an average of 60.8% of the reading was completed by the ICC group 

and 47.0% by the LEC group (Table 5). 



Table 5. 

Group Comparisons in Per Cent of Reading Completed 
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Class ICC Mean LEC Mean D£ 12 

Systems Theory 26.69 26.67 32 0.909 

Management Theory 85J3 67.65 31 0.149 

Change 84.67 53.75 31 0.011* 

Decision Making 74J8 50.88 32 0.084 

Planning 52.00 55 J1 30 0.826 

Organizing 3321 16.56 24 0J73 

All Classes 60.81 46.97 29 0.056 

«p< .05 

Next, the ICC group and LEC group were compared in their responses to the end-

of-class questions. There was considerable variation noted when the scores for individual 

classes were studied. For the General Systems Theory class, the Decision Making 

Models class, and the Organizing class, the LEC group achieved a higher mean score for 

all four categories than did the ICC group. For these three classes, the differences 

between the scores of the two groups did not reach the level of significance. The p values 

ranged from 0.056 to 0.769 (Tables 6,7, and 8). 



Table 6. 

EOCO Scores - Systems Theory Class 

Value Thwry Application A£il Total 

ICC 
M 0.8125 0.5000 0.5625 1.8750 

(SD) (.655) (.516) (.512) (1310) 

LEC 
M 0.8824 0.5882 0.7059 2.1765 

(SD) (.697) (.507) (.470) (1286) 

DF 31 31 31 31 

P .769 .624 .408 JIO 

Table 7. 

EOCO Scores - Decision Making Class 

ValHt Theory Application APO Total 

ICC 
M 

(SD) 
1.7500 
(0.447) 

1.5625 
(0.512) 

0.8125 
(0.403) 

4.1250 
(0.957) 

LEC 
M 

(SD) 
1.9412 
(0243) 

1.6471 
(0.493) 

1.0000 
(0.00) 

4.6471 
(0.493) 

DF 31 31 31 31 

P .134 .632 .064 .056 
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Table 8. 

EOCO Scores - Organmnp Class 

Value Theorv Application APO Total 
ICC 
M 1.2308 12308 0.6923 3.1538 

(SD) (0.599) (0.725) (0.480) (1281) 

LEC 
M IJOOO 1.5833 0.8333 3.9167 

(SD) (0.674) (0..669) (0J89) (1.505) 

DF 23 23 23 23 

P 301 220 .431 .184 

For the three remaining classes, most ICC scores were higher than the LEC scores. For 

one class. Planning, the difTerences were not statistically significant (Table 9). 

Table 9. 

EOCO Scores - Planning Class 

Value Theory Application APO Total 
ICC 
M 12667 1.1333 0.7333 3.1333 

(SD) (0.458) (0.915) (0.458) (1.125) 

LEC 
12667 0.8000 0.6000 2.6667 

(SD) (0.594) (0.862) (0.507) (1.397) 

DF 28 28 28 28 

P 1.000 .313 .456 322 



For two classes, there was a significant difference between the two groups. For 

the Management Theory class, the ICC scores for application, avoiding personal opinion, 

and the total of the three categories were significantly higher (Table 10). 

Table 10. EOCO Scores - Management Theory Class 

Value Theory ApplicaHon Am Total 
ICC 
M 1.4667 1.6667 0.9333 4.0667 

(SD) (.640) (.488) (.258) (1.163) 

LEC 
M 1.0000 0.5882 0.4706 2.0588 

(SD) (.791) (.712) (.514) (1.600) 

DF 30 30 30 30 

P .079 .000»»» .004** .OOO*** 

•p<.05. .001 

Finally, for the Change class the ICC class scored significantly higher for the: 

"avoiding personal opinion" category (Table II). 

Table 11. EOCO Scores - Change Class 

Value Thwry Application APO iQial 
ICC 
M 1.6667 1.5333 1.0000 42000 

(SD) (0.617) (0.640) (0.000) (1.082) 

LEC 
M 1.5294 1.3125 0.6875 3.6250 

(SD) (0.624) (0.704) (0.479) (1.417) 

DF 29 29 29 29 

P .537 J69 .017* .163 

•p< .05 



Because patterns on EOCQ varied from class to class, ftirther examination of the 

data was done to determine if an over-all relationship existed. Since 10(29%) of the 

students missed at least one class, a mean of scores on completed questions was used to 

compare total performance on EOCQ. If the sum of scores, including a zero score for 

when the students were absent, had been used, the results would reflect more a measure 

of attendance than a true picture of ability to answer the questions. When the scores of ail 

six classes were combined, for each sub-score and total score, the ICC class ranked higher 

than the LEC class. However, none of the differences were significant (Table 12). 

Shortly after the students completed the six classes, they took the California 

Critical Thinking Skills Examination. The mean score for the ICC class was 19.467, and 

the mean score for the LEC class was 18.611 (p=0.567). It was not expected that there 

would be a significant difference between the two groups for an over-all measure of 

critical thinking after the limited interventions provided by this study; that is, brief 

Table 12. 

EOCQ Scores - Classes Combined 

ValHc Theory Applkfltioii AEQ Total 
ICC 
M 0.6774 0.6226 0.7725 0.6768 

(SD) (0.146) (0.131) (0.196) (0.130) 

LEC 
M 0.6354 0.5172 0.6472 0.5885 

(SD) (0.203) (0.186) (02542) (0.183) 

DF 32 32 32 32 

F 1.875 0.865 2.670 0.845 

P .180 .359 .112 .365 
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and modest interventions are unlikely to be powerful enough to cause differences in 

standardized test scores for a trait like critical thinking. Nevertheless, it is noteworthy 

that the ICC mean was higher than the LEC mean. 

Academic Perfoimance 

Midferm 

The ICC mean score for the midterm examination was 52.9 and the LEC mean 

score was 51.4 (p=0.299). However, there was one midterm score of 38 in the ICC group 

that was far lower than any other in the class. When the two groups were compared 

without that low score, the difference between the two groups was significant (Table 13). 

Table 13. 

Management Midterm Scores 

Group Mean Score SH p 

ICC Group with 52.8750 5.175 ^99 
ail scores 

ICC Group without 53.8667 3.441 .024* 
low score 

LEC Group 51.4444 2322 

•p< .05 

Using the Stiggins, Rubel, and Quillmalz Model (1988), 31 questions from the 

midterm were identified as testing higher level thinking skills. The questions called for 



applicatioa of management principles to a health care setting and fit the Stiggins, Rubel, 

and Quillmalz Model's two highest levels in their hierarchy of thinking, inference and 

evaluation. Terms fi-om the model's key words for evaluation at the inference level, 

apply and predict, and at the evaluation level, evaluate and recommend, matched the 

skills required for answering the 31 selected questions. 

For five of those questions, the ICC and LEC groups performed at the same level. 

For 16 questions, the ICC group's scores were higher as noted in Table 14. For 10 

questions the LEC group's scores were higher as noted in Table 15. Thus, the ICC 

treatment was favored modestly. 

N481 Midterm 

All the students enrolled in N486 also took the N481, Community^ Health Nursing 

midterm examination one week prior to the nursing management midterm examination. 

The mean score on the community health midterm for the ICC group was 51.8125 while 

the mean score of the LEC group was 51.6111 (p=0.895). Again, the ICC group was 

favored. 



Table 14. 

Higher Performance for Inference/Evaluation Kerns for the fCC Group 

QHWtign 
3 

10 

15 

17 

21 

24 

25 

31 

32 

34 

40 

43 

44 

53 

56 

58 

ft 
•OlO* 

J54 

354 

.904 

.180 

.180 

354 

.180 

.741 

.445 

.741 

.180 

.934 

.934 

.201 

210 

»ji< .05 
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Table 15. 
Higher Performance for Inference/Evaluation Items for the LEC Grnpp 

Question It 
12 .934 

13 .024* 

22 296 

26 .130 

27 .904 

28 .934 

47 .024^ 

54 .180 

59 .180 

60 .344 

•p< .05 

Satisfaction 

One measure of student satisfaction was attendance. The reasoning was that if 

students considered the course in a positive light, they would be more likely to attend 

class. The ICC students' mean number of days present was 5.625 and the mean for the 

LEC students was 5.778. The difference was not significant (p=0.404). 

Student satisfaction with the course was also measured with a questionnaire given 

to the students on the day of the midterm examination. All 16 ICC students returned the 

questionnaires, but one of the 18 LEC forms was missing. The first portion of the 

questionnaire, the college's standard course evaluation, was completed in entirety by all 



students who returned the forms. For two objectives, the ICC ratings were higher, and 

for eight objectives the LEC ratings were higher. For one objective the difference was 

significant (Table 16). 

Table 16. 

Comparison of Course Evaluation Scores 

Obfective [CC Mean LEC Mean D£ V 

I 3.7500 3.8333 32 0.563 

2 3.7500 3.6111 32 0.403 

3 3.6875 3.9444 32 0.052 

4 3.1875 3.6111 32 0.041» 

5 3.4375 3.8333 32 0.052 

6 3.5625 3.6667 32 0.547 

7 3.5625 3.4444 32 0.585 

8 3.3750 3.7222 32 0.071 

9 3.6250 3.8889 32 0.123 

10 3.5625 3.7222 32 0J46 

Total 3.5500 3.7278 32 0.136 

•jl< .05 

For the open-ended questions portion of the questionnaire, many forms were 

incomplete. The questions were: 

What was the best feature of this course? 



What was the worst feature of this course? 

What changes do you suggest in this course? 

Would you have selected this class setting if you had a choice? 

The pattern and number of responses is shown in Table 17. 

Table 17. 

Number of Open-ended Questions Completed 

Smion ICC LEC 
Total forms returned 16 17 

Students responding to "best feature" 16 17 

Multiple responses to "best feature" 10 6 

Total responses to "best feature" 26 23 

Students responding to "worst feature" 15 17 

Students responding to "suggested changes" 15 11 

Students responding to "choice" 16 16 

When the ICC students were asked, "What was the best feature of this course?" all 

students responded. Ten students provided two conunents and six gave a single response. 

The variety and frequency of conunents are listed in Table 18. 



Table 18. 

Best Features of Course for ICC Group 

Response Frequency 

Opportunity for interaction 5 

Opportunity for participation 4 

Enthusiasm of teacher 4 

Small class size 3 

PowerPoint outlines 3 

Anonymity of input 2 

Stimulation of thinking 2 

Coverage of objectives 1 

Application of theory in class 1 

Application of theory to clinical 1 

When the LEC students were asked, "What was the best feature of this course?" six 

students provided two comments and 11 gave a single response, resulting in 23 "best" 

features. The variety and frequency of conunents are listed in Table 19. 



Table 19. 

Bgst Ftatwrw of Courw for LEC Group 
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Rwponsc Frequency 

PowerPoint outlines 7 

Coverage of objectives 3 

Expertise of teacher 3 

Use of PowerPoint 2 

Quality of textbook 

Organization of lectures 

Increased autonomy 

Open communication in class 

Application of theory to clinical 

Content of Change class 

Content of course 

Small class size 

Six of the best features were part of the basic content and process of the course, 

and were selected by both groups. Ten students mentioned the use of PowerPoint® slides 

in the classroom, a trend which has rapidly gained popularity throughout the nursing 

college since it was first used in this course in the Fall 1994 Semester. Prior to 

PowerPoint, the convention was to use black and white overheads, since the cost of slides 

was prohibitive. The PowerPoint® presentations added color and style and prevented 



neophyte faculty from creating visuals which are indistinguishable beyond the third row. 

Along with the clarity of the visuals, came the ease of creating outlines of the 

presentation, which relieved the students from much of the tedium of note taking. These 

two features, use of PowerPoint® and distribution of its outlines, alone accounted for 12 

(40%) of the combined ICC and LEC best features identified by the students. 

Another common best feature for both groups related to how well the content and 

class objectives meshed. To support the validity of the research design the faculty took 

special care that both groups followed the objectives faithfrilly. Both groups liked the 

small class size, which was dictated by the limitation of computer resources. One student 

from each of the groups commented on how well the theory was associated with clinical 

experiences. This association is facilitated by an assignment in which the students 

described in weekly logs how specific concepts of management theory were manifested 

on their assigned clinical units. Also conomon to both groups were positive statements 

about the instructors. 

The remaining best features mentioned by the ICC group related to the computer 

activities. Nine students believed that the class allowed for increased interaction and 

participation, and two students appreciated that the interaction was anonymous. Two 

students believed that the computer activities stimulated thinking and another student 

noted that the computer activities facilitated application of management theory. The 

positive reaction to computer interaction accoimted for 14 (52%) of the best- feature 

responses. 



The positive features unique to the LEC students were varied, and all were 

mentioned by only one student One student enjoyed the overall content of the course, 

and another appreciated the information presented in the Change class. Other best 

features identified were the organization of the lectures, the textbook, open 

conununication in class, and autonomy in the clinical site. 

When the ICC students were asked, "What was the worst feature of this course?" 

14 students responded with a single comment, and one student found two problems. The 

variety and firequency of comments are listed in Table 20. 

When the LEC students were asked, "What was the worst feature of this course?" 

16 students responded with a single comment, and one student found two problems. The 

variety and frequency of conunents are listed in Table 21. 



Table 20. 

Worst Features of Course for ICC Croup 

Response Frequency 

Nothing 3 

Criticism of students' input by instructor 2 

Contribution of support instructor 2 

Difficulty in using GSWIN 2 

Restrictions against food and drinks in class 

End of class questions 

Lack of space 

Need to share computers 

Malfunction of computer 

Obstruction of view of slides by monitor 

Selection of mood videotapes 



Table 21. 

Worst Features of Course for LEC Group 
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Rwpgnsg Fmiumcy 

Dry material 6 

8:00 AM class time 5 

Inappropriate assigned readings 2 

Too few exams 

Class was inadequate preparation for exams 

Management project 

Weekly journals 

Nothing 

The only worst-feature response shared by both groups was "nothing" (ICC-2 

students and LEC-1 student). The ICC students apparently considered the computers as 

their enemies as well as their friends. Seven (54%) of the 13 negative responses referred 

to frustrating components of the computer experience. Two students were upset when 

their anonymous entries were criticized, and two thought that GSWIN was not user-

friendly. One student did not like sharing computers and one complained about a 

computer that did not work for several classes. Neither food nor drink was allowed in the 

computer room, and one student found this to be the worst feature of the class. 



ICC students identified five additional worst features not related to the use of 

computers. Two related to an mstructor new to the class, who was learning to assist with 

the use of GSWIN. One student had little patience with her mistakes in placing students 

"on-line," and another student did not value the instructor's contributions to the computer 

activities. Other single responses noted that the room was crowded and that the monitor 

blocked the PowerPoint slides. One student identified the end-of-class questions to 

measure critical thinking as the worst feature; another student preferred that rock-and roll 

videos, instead of scenic videos, be shown before class and during class breaks. 

It was interesting that all but one of the worst-features identified by the LEC 

group related to circumstances that were common to both groups, yet were mentioned 

only by the LEC students. Those common issues included the "dry" material (six 

students), the fact that the class was scheduled for Monday morning at 8:00 AM (five 

students), inappropriate assigned readings (two students), too few examinations to 

adequately test learning, a group project related to change and decision-making, and 

weekly journals concerning issues experienced in the clinical setting. The only feature 

identified that related to the teaching process was that noted by one student who did not 

believe that the classes adequately prepared the class for the midterm examination. 

When the ICC students were asked, "What changes do you suggest in this course?" 15 

students responded with a single comment. The variety and fiequency of comments are 

listed in Table 22. 



Table 22. 

Changes Suggested hv ICC Group 

Response Frcqiignqr 

Increase use of computers 3 

Use computers for ail students 2 

Allow more verbal participation 2 

Nothing 2 

Increase depth of theory presentation 1 

Provide identical PowerPoint outlines for 1 
both groups 

Decrease semester assignments 1 

Streamline GSWIN I 

Clarify explanations for computer activities 1 

Eliminate feature that keeps individual's I 
responses on his/her screen 

When the LEG students were asked, "What changes do you suggest in this 

course?" 11 students responded with a single comment The variety and frequency of 

comments are listed in Table 23. 



Table 23. 

Changes Suggested bv LEC Group 

Rtsponsw Frwamy 

Nothing 2 

Increase group work 1 

Coordinate assignments with other semester 1 
courses 

Use role play 1 

Avoid extraneous reading assignments I 

Increase case studies I 

Structure presentations around course I 
objectives 

Eliminate group projects I 

Add a third exam I 

Increase application discussions I 



When the students were asked what changes they would recommend for the 

course, only two responses were common to both the ICC and the LEG groups. Two 

students in both groups said nothing should be changed. One student firom each of the 

groups noted that there should be fewer group activities throughout the semester. The 

investigator believes that the two group activity comments related not only to the 

management course, but to the entire semester workload. When the current curriculum 

was designed, there were two nursing courses in the final semester. In addition to the 

management project, in another course the students worked in small groups to make a 

presentation related to a controversial issue in the nursing profession. At that time the 

students never complained about the work load. Three years ago the community health 

nursing course, which requires a group project for an involved community assessment, 

was moved to the final semester. The investigator believes that this increased workload 

has resulted in an increase in student frustration and a decrease in the quality of student 

work in the management project. 

There were eight suggested changes that were unique to the ICC group, and five 

of those suggestions related to the computer activities. Three students recommended that 

the portion of the class spent on-line be increased, and two believed that ICC should be 

available to all students. Suggestions by three students centered around the mechanics of 

using the computers. One student needed more help in teaming to enter information 

during computer activities, another thought that the GSWIN software could be 



streamlined, and a third student wanted GSWIN to be altered so that entries would not 

remain on individual monitors. 

The comments of two ICC students hinted that the use of computers for 

interaction may be somewhat depersonalizing; they wanted more verbal participation. 

One student wanted more in-depth class discussion of theory, and one student was 

concerned that the PowerPoint outlines were not exactly the same for both groups. 

Half (4) of the remaining comments by the LEC students related to creating a 

more interactive classroom. The suggestions were to increase group work, use role play, 

include case studies, and more thoroughly discuss applications of management theory. 

Other responses recommended that the faculty organize teaching around course 

objectives, add a third major examination, coordinate examinations and assignments with 

other semester courses, and eliminate extraneous assigned readings. 

When asked "Would you have selected this class setting if you had a choice?" 

only one LEC student failed to respond. The variety and frequency of comments are 

listed in Table 24. 

Table 24. 

Students Assigned to Group Thev Would Have Selected 

Response 1££ LE£ 
Yes 12 10 

No 1 6 

Unsure 0 2 

Originally no, but changed mind 3 0 



Most of the ICC students (12) responded that they would have chosen that group 

if they had had a choice, and only one would not have opted for the ICC class. None of 

these students commented on the reasons. Students who would have chosen the LCC in 

the beginning, but changed their minds, noted that not knowing about computer-aided 

learning and being reluctant to change influenced their original preference. 

Most of the LEC students (10) also responded that they would have chosen that 

group if they had had a choice. Two of them would still like to experience ICC. Six LEC 

students would have chosen the ICC group, but two of them said they were now happy 

with LEC. Two students said they were unsure of what their choice would have been 

because of not understanding what ICC entailed. 

It is surprising that so many of the students in both groups (22) indicated that they 

would have chosen the group to which they were assigned. One might question that 

selective memory might have allowed them to be content with their assignment regardless 

of their original response. 

A final observation regarding satisfaction relates to choices made when the data 

collection was completed. When the students who agreed to take part in the study were 

given their group assignment, they were assured that after midterm they could request a 

change in class assigrunent. When that time came, six students asked to move to the ICC 

group and no one requested being reassigned to the LEC group. The students knew that 

space was limited in the computer laboratory, and several ICC students made personal 

contact with the faculty to emphasize their desire to remain in that group. Fortunately, 
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the 22 students who wished to be in the ICC after the completion of the study could be 

accommodated in the computer laboratory. 



CHAPTERV 

DISCUSSION 

The discxission of the study responds to the research questions and to findings 

relative to the literature review. Additional insights revealed by the study, recognized 

limitations, and suggestions for further research are also included. 

Research Question One 

The results of the study showed promise that the use of ICC might increase 

critical thinking in students. When the scores of the end-of-class questions (EOCQ) were 

combined, the ICC students had higher totals, both for all sub-scores and the total score, 

than did the LEC students, but the differences were not significant. When individual 

classes were considered, the ICC students showed a better performance in three of the 

sets of questions. There were significant di£ferences in scores in two of those three 

classes. However, the LEC students performed better for three classes with a significant 

difference in a single sub-score. Given that statistical power was low, these results are 

encouraging. 

The ICC group also received a higher mean score for the California Critical 

Thinking Skills Test, but again, the difference was not significant. It would have been 

surprising if there was a notable difference, in view of the limited duration of the study 

and the findings of prior research that single teaching interventions do not affect 

standardized critical thinking tests. 
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There was some indication that refinement of the use of ICC or testing of thinking 

might lead to a connection between ICC critical thinking skills. The anecdotal 

information supported that students believe their thinking was positively impacted by the 

computer activities. In the evaluation surveys, two of the ICC students indicated that the 

stimulation of thinking was the best feature of the class. 

Research Question Two 

The study supported the prediction that ICC students would attain higher grades 

than those in a class not using ICC. The midterm grades for the ICC were higher than 

those of the LEC group. When the unusually low midterm score of one of the ICC 

students was deleted, the difference between the groups was significant. The decision to 

delete that score, which was more than three standard deviations below the mean, could 

be challenged. This student, who had failed and retaken a prior nursing course, had the 

second lowest GPA of the class at the beginning of the semester of the study. The student 

had attended all six classes, had felt comfortable with the content, and simply had not 

studied for the examination. 

The positive impact on academic performance is supported by data from an earlier 

study. In the spring of 1995, the ICC group significantiy outperformed the LEC group 

when both midterm and final exam grades were compared (p=0.02). 

Research Question Three 

There is evidence to both support and reject the expectation that students in a 

class using ICC would demonstrate more satisfaction with teaching methods than those in 



a class not using ICC. There was no significant difference between attendance for the 

two groups, and the standard course evaluation failed to show a significant difference 

between the two groups. 

However, the responses to the open-ended questions of the course evaluations 

indicated a pattern that supports satisfaction with the ICC. When asked for the best 

feature of this course, the ICC students more often mentioned two features instead of one. 

Sixteen ICC students replied Avith 27 responses (1.7 responses per student) while 17 LEC 

students offered 23 responses (1.4 responses per student). The 27 ICC responses jdelded 

10 different best features, and the 23 LEC responses yielded 12 best features. The ICC 

students seemed to find the course more interesting and enjoyable despite the numbers 

reflected in the Likert scale of the course evaluation. The strongest evidence is that the 

ICC group grew by six students at the expense of the LEC group when data collection 

was completed and the students had a choice. In addition, student comments to the 

investigator supported satisfaction with ICC. At least two students who were in the ICC 

group asked if there was anything they could do to make sure they were not moved. At 

least three LEC students stated that they had heard good things about ICC and were eager 

to experience it. These comments were not anticipated and thus were not documented. 

However, they add weight to the qualitative evidence supporting student satisfaction with 

ICC. 
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Definition of Critical Thinking 

The investigator defined critical thinking as the process of making valid 

conclusions based on objective consideration of pertinent and adequate information. 

This synthesis represented an effort to collate the ideas of the recognized authorities, and 

to bridge the gap between deliberative thinking in the classroom and rapid, critical 

decision making in the health-care setting. The word process is included in three 

"expert" definitions (Bourne, Ekstrand, & Dominowski, 1971; Beyer, 1987; Clarke & 

Diddle, 1993) and is implied in many of the others. Valid is borrowed firom Dressel and 

Mayhew (1954) and embodies accurate and reasonable. Using conclusions to denote 

outcomes seemed broader than decision making and judgments. Objective was drawn 

from the terms, logical and based on criteria. Pertinent took the place of authentic, 

relevant, and appropriate. The term adequate was drawn from the investigator's own 

experiences in helping student nurses gather enough information to make sound, safe 

clinical decisions. 

Generalizability of Critical Tiiinldng 

The results of this study supports the critical thinking theorists who believe that 

the ability to improve thinking in one setting does not impact thinking ability in another 

setting. While the ICC students performed better on the nursing leadership midterm 

examination, there was no significant difference for their scores on the community health 

nursing midterm. 
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Teaching Critical Thinking 

All the recommendations made for teaching critical thinking were facilitated by 

ICC. Alternating between presenting new material and eliciting feedback with the use of 

GSWIN allowed students time to develop and evaluate their thoughts. They engaged in 

activities that involved application of newly acquired knowledge. Both verbal and 

written exchanges were possible, and discussion of the student input was immediate. 

Testing Critical Thinking 

The results of this study does littie to resolve the dilemma of choosing the best 

way to test critical thinking. The selection of end-of-class questions (EOCQ) as a 

measure was based on the recommendation that brief, informal testing would be 

optimum for studying single teaching interventions. Because EOCQ perfomiance was 

inconsistent and inconclusive, the investigator suspects that the differences in student 

scores were influenced by differences in the emphasis on related material by the two 

instructors as well as by the teaching methods employed. 

Critical Thinking in Nursing 

There is limited application of the results of this study to common issues related 

to critical thinking in nursing. Most nursing educators are concerned with how nurses 

think in the clinical setting as they provide direct care to clients, while this study focused 

on theory application to nursing management and was conducted in the classroom. 
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Cognitive Learning Theory 

The use of ICC provided access to ail four steps of Rumelhart's model of 

Cognitive Learning Theory. Information access was based on pre-assigned readings and 

short periods of faculty presentation. Model building followed as students were asked to 

respond to structured activities such as writing brief paragraphs to demonstrate 

understanding of material read and presented, applying management concepts to previous 

clinical experiences, and responding to management scenarios written by the faculty. As 

students used GSWIN to enter their responses, their work was viewed with that of their 

classmates. This allowed them to test their thinking models by comparing them with 

those of the other students, and to make adjustments accordingly. Feedback was supplied 

by the instructor as appropriate responses were reinforced and responses which included 

weak and erroneous ideas were corrected. The Rumelhart Model was useful in planning 

and implementing activities for the ICC class. 

Collaborative Learning 

The entire concept of collaborative learning includes ongoing student afgliations 

with structured activities and identified outcomes. However, portions of collaborative 

learning were identified in two aspects of the ICC class. When students entered their 

thoughts using the keyboard, and all the thoughts were available to everyone, the students 

became part of a group process. Their ideas were shared and compared, and they learned 

from each other. Because two or more students shared a computer, the collaborative 

learning process began before the thoughts were entered into the computer. The positive 



impact of sharing computers was demonstrated by observations of the use of ICC prior to 

this study. For the first two semesters of use, there was a computer for each student; but 

then the class was moved to a smaller computer laboratory, since the larger space was not 

consistently available. Though not anticipated or documented, the investigator believed 

that the number of incorrect or weak responses decreased when ICC activities were 

discussed between students before responses were formulated. The collaborative work 

was well received by the students. The opportunity to interact was the most firequently 

mentioned "best feature" of the ICC group, and one LEC student requested more group 

activities. 

GSS Applied to Teaching 

All the observations noted by other faculty who had used GSS for teaching were 

supported by this study. The improved quality of student participation was demonstrated 

by the prevention of a few individuals dominating classroom discussion, the ease for shy 

and timid students to contribute anonymously, and the allowance for equality as each 

response was considered by its intrinsic merit, not by the personality of the student. The 

findings that GSS increased student interest, understanding and appreciation of the course 

content was also seen in this study. The course evaluations revealed that LEC students 

named the "dry" content as the most firequently mentioned worst feature of the course, 

while this was not an issue for the ICC students. 

An unanticipated benefit of ICC is that the immediate feedback was beneficial to 

the instructor as well as the student. All too often, faculty discover that material was not 



understood when an examination is graded. With ICC, deficits in comprehension become 

apparent as soon as the student responses appear on the screen. This provides for timely 

expansion and clarification of content. 

Another unexpected bonus was that the investigator enjoyed teaching with the 

use of ICC more than with lecture-focused presentations. There was a sense of being 

connected with the students and a spontaneity that pervaded the classroom. It resulted in 

a renewed enthusiasm for teaching that was documented when four students rated 

instructor enthusiasm as the best feature of the class. 

It also was apparent that humor regularly surfaced in the ICC class. The 

investigator has always valued the use of laughter in the classroom, but has rarely seen it 

originate with undergraduate students. With the anonymity of computer entries, ongoing 

jokes were interspersed with the serious contributions of the students. 

A challenge of teaching with ICC is that, instead of striving to stimulate student 

participation, the teacher must learn to process multiple student contributions. The 

investigator was overwhelmed during the first computer activity when the screen was 

filled with ideas. A variety of methods was used to deal with the multiple comments. 

The faculty quickly learned to watch the monitor as entries appeared and to identify the 

most relevant responses. Having the second instructor present was helpfiil. Another 

technique was to ask the students to select the best answers or to suggest modifications to 

answers when appropriate. 



It is important that the use of ICC is preceded by a thorough orientation for all 

faculty involved in teaching and assisting with the class. Student comments indicated 

that prolonged setups for computer activities were distracting and were not well tolerated. 

The equipment must be consistently maintained and tested before each class. Technical 

support must be readily available. 

In both the 1994-1995 study and this study, there seemed to be a concern by 

students that the scope and depth of theory presentation was compromised when time was 

spent on line with computer activities. This was exaggerated when the ICC students 

knew that there was a parallel group that spent most of the class periods hearing a lecture 

for 90 to 100 minutes while the ICC students were receiving approximately 60 to 70 

minutes of lecture. From the perspective of the faculty, no content was lost since the 

computer on-line time represented class time that would have been spent in discussion of 

theory application. In the ICC class all the students were active in developing 

applications scenarios, while in the LEC class this process was presented by the teacher. 

The student concern appeared to diminish as the semester progressed, but resurfaced in 

the course evaluations. 

The comments about criticism of student input came as a surprise to the faculty. 

In retrospect it seems possible that the habit of respecting students thoughts, even if 

somewhat ofT focus, was to a degree diminished when dealing with sentences on a screen 

and not specific students. 



The investigator agrees that GSWIN, created for business and focused on product, 

is sometimes awkward for education applications. Adaptation of the software is in 

progress, and the investigator has recommended to the work group that the structure of 

activities be focused more on communication and less on creating an outcome. 

Finally, it was also a siuprise to read in the course evaluations that the mechanics 

of computer use was a problem. This was not apparent during class time. In the future, 

the ICC faculty plan to include more lengthy orientation to the software in practice 

activities. 

Limitations 

The results of this study must be considered in view of the limitations inherent in 

its design and execution. The investigator believes that the most critical limiting factor 

was that the two groups were taught by different faculty. The greater clinical and 

academic experiences of the ICC teacher would be expected to enhance her ability to 

teach the management concepts. 

The inability of the academic community to come to consensus on a definition of 

critical thinking and a valid way to measure it diminishes confidence in assumptions 

concerning whether ICC impacts critical thinking. The lack of consistent results over the 

six sets of end-of-class questions was also troubling. Although the literature supports the 

use of written questions as a strong indicator of critical thinking, it is difficult to measure 

validity and reliability of open-ended questions. 
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Finally, one must consider the Hawthorne Efifect, the phenomenon that any 

attention given to a group of people results in a change in behavior (Mayo, 1953). While 

both groups experienced a smaller class size, the presence of the computers and decrease 

in lecture time resulted in a more profound impact on the ICC students. 

Conclusions 

In many aspects, this study has supported evidence of the benefits of ICC. 

Students in the ICC group demonstrated higher total scores for the end-of-class questions 

and for the California Critical Thinking Skills Test Because impacting critical thinking 

is a difficult task, showing a positive impact with a treatment in a portion of a single 

course, is most encouraging. The ICC students' midterm grades were significantly higher 

than those of the LEC group. Open-ended evaluation comments showed strong support 

for the computer activities, and a more positive attitude toward course content. After data 

collection was completed, six students chose to move to the ICC group, while no ICC 

students moved to the LEC group, additional anecdotal information supported student 

satisfaction with ICC. 

On the other hand, student attendance was not increased for the ICC class. A 

Likert scale course evaluation form failed to show significant differences in student 

satisfaction between the two groups. 

Despite the extra preparation incurred, the ICC faculty highly valued the benefits 

offered by the addition of interactive computer activities. The investigator believes that 

ongoing use, refinement, and study regarding ICC will benefit the education process. 



Recommendatioiis For Further Research 

The strongest reconunendation for further research related to ICC is that it be 

studied with the same faculty teaching both experimental and control groups. The use of 

two groups of faculty was the weakest component of the research design of this study. 

The difference in experience and teaching styles most certainly had some impact on 

student performance. 

It is reasonable to conclude that the use of ICC might be a more effective tool to 

stimulate thinking if the activities were designed to focus on this skill. When this study's 

computer applications were reviewed, it was noted that some of the activities called for 

responses which could be classified as recall and opinion. If the activities were structured 

to specifically elicit comparison, inference, and evaluation responses, the impact on 

critical thinking might be stronger and more consistently measurable. 

There is a need for more refined methods to evaluate critical thinking. It would be 

valuable to conduct a study using open-ended-questions which had been tested and 

validated in pilot projects. It would also be interesting to see if the consistency in the 

performance of open-ended-questions improved when combined with the use of common 

faculty for all groups participating in the study. 

This study was limited to half of one semester of a five credit course in a program 

that required a minimum of 129 credits. To consider the impact of ICC on both 

immediate and on-going critical thinking, it is recommended that ICC be used for all the 

courses in a semester or perhaps for multiple semesters in an curriculum. 
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The investigator further recommends study of the use of ICC with graduate 

student courses. The smaller size of graduate classes and the expectation that graduate 

students are more actively involved in their own learning experiences, might allow for a 

greater potential benefit fiom ICC than can be realized with undergraduate studies. 

Both this study and the 1994-1995 study provided quantitative evidence that ICC 

enhances academic performance and qualitative support that student satisfaction was 

positively affected by its use. Because of the expense of computer hardware and software 

and the time invested in more extensive class preparation, caution must precede an 

unrestrained endorsement of adopting ICC for higher education. Further study of its use 

is imperative. 



APPENDIX A 

CLASS OBJECTIVES 



General Systems Theory Class 

Define systems theory. 

Identify the origins of systems theory. 

Define the elements of a system. 

Contrast the types of systems 

Discuss the basic principles of a systems approach. 

Apply systems theory to systems familiar to the nursing student. 

Management Theory Class 

Discuss significant historical events which have impacted the need for and evolution 

of management theory. 

Identify Weber's bases of authority and his contribution to management theory. 

Discuss Fayol's beliefs concerning management. 

Identify the contributions to management theory common to Taylor and the 

Gilbreath's. 

Contrast the classical and the human relations approach to management. 

Discuss the differences between McGregor's theory X and theory Y attitudes of 

managers. 

Discuss the Hawthorne effect and how its implications for the workplace. 

Discuss needs of workers using both Maslow's and Herzberg's firamework. 

Identify Mintzberg's contribution to management theory. 

Describe organizational culture and its importance in understanding organizations. 
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Changg Class 

• Define change 

• Discuss why change is commonly perceived as a threatening event. 

• Implement a force field analysis, identifying driving and restraining forces. 

• List the three stages of Lewin's change theory and give examples of events for each 

stage. 

• List the four levels of change in order of increasing difficulty of achievement 

• Describe Haffer's three change strategies. 

• Discuss common reasons for resisting change and give guidelines for overcoming 

resistance. 

• Identify benefits and detriments of both internal and external change agents. 

• Contrast planned change with implanned change. 

Decision Making Class 

• Define decision making. 

• Outline the steps in decision making. 

• Explain the difference between normative and descriptive models of decision 

making, and discuss types of solutions. 

• State advantages and disadvantages of group decision making. 
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• Explain the differences between structured and unstructured decisions. 

• Describe the different types of management decisions. 

• Explain efficiency and effectiveness of decisions. 

• Describe uncertainty and risk conditions as related to decision making. 

• Construct a decision tree and/or decision grid/matrix. 

• Discuss factors that influence decision makers. 

• Discuss characteristics of an ideal solution. 

Planning Class 

• Describe the relationship between the mission and philosophy of the health care 

organization and the nursing department. 

• Describe the steps or links in a chain of sequential events which are involved in 

planning for the delivery of nursing services. 

• Discuss the use of strategic and tactical plaiming activities in the current health care 

environment. 

• Compare and contrast policies and procedures relative to the delivery of nursing care 

within an organization. 

• Evaluate the effectiveness of various methods used to keep health care workers 

updated on current organizational policies and procedures. 

• Discuss the advantages and disadvantages of management by objectives (MBO) as a 

management philosophy and a management technique. 
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• Discuss the purpose of nursing care standards. 

• List sources and types of nursing care standards. 

• Explain the legal significance of nursing care standards. 

Organizing Class 

• Explain how an organization's formal and informal structures affect the work and 

interpersonal relationships of employees. 

• Diagram the organizational structure for your assigned health care agency and the 

nursing department within that agency. 

• Discuss factors to be considered in determining a manager's optimum span of 

control. 

• Describe at least five basic organizational principles that guide managers and other 

personnel to function effectively within an organization. 

• Define common organizational concepts such as role, power, status, and centrality. 

• Compare and contrast centralization versus decentralization of management 

responsibility in health care organizations. 

• Discuss the advantages and disadvantages of the following organizational structures: 

line, line and staff, and matrix. 

• Differentiate between participative management and shared governance. 

• Discuss the strengths and limitations of using committees to meet departmental and 

organizational goals. 

• Discuss both the purpose and the importance of job descriptions. 
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To: 
From: Judy Ayoub, Course Chair, N486 
Date: August 1996 

For two years, portions of the students in N486 have attended a class which has used an interactive 
computer system. Data collected during that time have indicated a positive response to the Interactive 
Computer Classroom (ICC). 

During the first half of fall semester 1996 with the help of the N486 faculty, I will conduct an experimental 
research study to further examine the effect of the use of ICC on critical thinidng, academic performance, 
and satisfaction with the course. Half of you will attend classes including several ICC activities which will 
be held in Room 3212 in the Learning Resource Center of the Arizona Health Sciences Center. The other 
half will attend classes consisting of lecture and discussion, much like your previous nursing classes, which 
will be held in Room 122 in the College of Nursing. 

Random assignment to the two groups is a necessary part of the research design. After the midterm 
examination, students will have the option to stay in the same group or to move to the alternate group. 
Room 122 could accommodate your entire class, but space in Room 3212 is limited to 24 students. If more 
than 24 students wish to attend the ICC group during the second half of the semester, space will be allocated 
by random selection. 

Data will be collected using midterm scores from N486 and N481, scores for the California Critical 
Thinking Skills Test, short writing exercises, class attendance, and expanded course evaluations. Since the 
expanded course evaluations are not part of the regular expectations of the curriculum, you have the right 
not to participate in this evaluation. Evaluations will be color coded to identify group assignment, but the 
individual completing the assignment will not be identified. 

You have been randomly selected to attend class the first half of the semester in 
Room Arizona Hwlth Sticncw Ctnter. 

Please sign and return this form to Judy Ayoub to indicate that you understand the research process and 
whether you will participate in the expanded course evaluation. 
1 will be available to answer your questions or concerns in class or by phone, 626-4847. 

1 am willing to participate in the course evaluation specific to the study. 

I am not willing to participate in the course evaluation specific to the study. 

Signature Date 
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To: 
From: Judy Ayoub, Course Chair, N486 
Date: August 1996 

For two years, portions of the students in N486 have attended a class which has used an interactive 
computer system. Data collected during that time have indicated a positive response to the Interactive 
Computer Classroom (ICC). 

During the first half of fall semester 1996 with the help of the N486 faculty, I will conduct an experimental 
research study to further examine the effect of the use of ICC on critical thinking, academic performance, 
and satisfaction with the course. Half of you will attend classes including several ICC activities which will 
be held in Room 3212 in the Learning Resource Center of the Arizona Health Sciences Center. The other 
half will attend classes consisting of lecture and discussion, much like your previous nursing classes, which 
will be held in Room 122 in the College of Nursing. 

Random assignment to the two groups is a necessary part of the research design. After the midterm 
examination, students will have the option to stay in the same group or to move to the alternate group. 
Room 122 could accommodate your entire class, but space in Room 3212 is limited to 24 students. If more 
than 24 students wish to attend the ICC group during the second half of the semester, space will be allocated 
by random selection. 

Data will be collected using midterm scores from N486 and N481, scores for the California Critical 
Thinking Skills Test, short writing exercises, class attendance, and expanded course evaluations. Since the 
expanded course evaluations are not part of the regular expectations of the curriculum, you have the right 
not to participate in this evaluation. Evaluations will be color coded to identify group assignment, but the 
individual completing the assignment will not be identified. 

You have been randomly selected to attend class the first half of the semester in 
Room 122. College of Nursing. 

Please sign and return this form to Judy Ayoub to indicate that you understand the research process and 
whether you will participate in the expanded course evaluation. 
I will be available to answer your questions or concerns in class or by phone, 626-4847. 

I am willing to participate in the course evaluation specific to the study. 

1 am not willing to participate in the course evaluation specific to the study. 

Signature Date 
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General Systems Theory Class 

The presidential campaign is a system. List two concepts for each of the elements of a 
system; input, throughput, output, and feedback. 

Describe the campaign using one of these system descriptors: static v. dynamic, 
deterministic y. probabalistic, closed y. open, central y. decentralized. 

When would entropy occur in this campaign? 

Managgin?nt Theory Class 

Give an example of bureaucracy on a nursing unit. 
Your nursing unit is resisting the change to charting by computer. How would you solye 

this problem as an "X" manager/ "Y" mans^er? (One side of the room was assigned 
to and the other side to "Y") 

As a newly hired manager, how would you use the Hawthorne effect to your advantage? 
What are the advantages/disadvantages of loose coupling? 

Change Class 

The administration is considering the change that agency nurses will no longer be used. 
List driving/restraining forces related to this change. 

Write a goal which indicates how the situation will be when the change is complete. 
Which of Haffer's strategies would you use in this change situation? 
Why would you use an internal/external change agent in this situation? 

Decision Makiny Model Class 

Name a situation where you might achieve an optimizing solution. 
Using brainstorming, what is the best way to study for the midterm? 
What might keep a new graduate RN orientation program from being effective/efScient? 
Nursing assessments are not meeting the manager's expectations. Using possible issues, 
create an Ishikawa diagram. 

Planning Class 

The unit will change from a medical-surgical unit to a transitional care unit. Write a 
statement that would fit into the philosophy of the new unit. Begin "We believe..." 
What nursing and support services will be needed for the new unit? 
Write a policy for admission/discharge or a procedure for admission/ discharge. (Class 

is divided by four with one activity assigned to each) 
Write a personal objective that fits with the vision of the transitional care unit. 
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Organizing Class 

Describe an example of the informal structure of your nursing unit. 
How did the reorganization of the University of Arizona's organizational structure affect 

the College of Nursing? 
What is the meaning of the differences between the organizational chart of Carondolet 

and others in the community? 
What management activities of a nursing unit should be accomplished by a committee? 
Why? 
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THE UNIVERSITY OF ARIZONA COLLEGE OF NURSING 

STUDENT EVALUATION OF CLASSROOM TEACHING EFFECTIVENESS 

Instructor Course 

Date 

Instructions: Please consider each item carefully. A 4-point Likert-type scale is to be used in 
scoring. AS = Agree Strongly; A « Agree; D = Disagree; DS = Disagree 
Strongly. Circle one item score in the blank to the left of each statement 

AS A D DS The instructor 

4 3 2 1 1. defined objectives for the learning experience. 

4 3 2 1 2. organized learning situations to meet defined objectives 

1 2 3 4 3. did NOT encourage student partio'pation in the teaming 
process. 

4 3 2 1 4. used class time efHectively. 

4 3 2 1 5. demonstrated enthusi«m for the subject 
matter. 

1 2 3 4 6. dki NOT communicate dearly with students. 

4 3 2 1 7. explained important ideas clearly. 

4 3 2 1 8. respected diverse viewpoints. 

1 2 3 4 9. did NOT encourage critic thinking. 

1 2 3 4 10. did NOT respond appropriately to student questions. 

Totals 

Mean Score 

Revised I/IS/88 
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EVALUATION WITH OPEN-ENDED QUESTIONS 



THE UNIVERSITY OF ARIZONA COLLEGE OF NURSING 

STUDENT EVALUATION OF COURSE 

What was the best feature of this course? 

What was the worst feature of this course? 

What changes do you suggest in this course? 

Would you have selected this class setting if you had a choice? 
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