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ABSTRACT 

In a world that is becoming increasingly computerized, 

the phrase "computer literate" is being added to the list of 

requirements an individual must meet in order to be 

considered socially and economically functional in our 

society. The forces at play in the development of a 

computer literate person are therefore important areas for 

investigation. 

In the review of literature for this study, factors 

such as attitude toward computers, computer aptitude, and 

usage of computers, were found to play important roles in 

the development of a person's level of computer literacy. 

But an additional factor seemed to play the most critical 

role--the amount of computer experience the person had 

encountered. What seemed to determine the amount of 

opportunity that a person had to gain this necessary 

computer experience was his or her gender and the 

composition of the learning group of which he or she was a 

member. 

It was hypothesized that an individual's gender, the 

gender composition of his or her learning group, and the 

size of the learning group would constitute factors strongly 

influencing the individual's computer knowledge and attitude 

toward computers. 

VI 
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The hypotheses for this study were tested at a regional 

state university in the Midwest. Five hundred sixty-four 

subjects participated in this study within 165 cooperative 

learning groups. The learning groups varied in gender 

composition and size (dyad or triad). A pretest/posttest 

design was utilized. Results from the knowledge and 

attitude assessments were analyzed by the use of analyses of 

covariance, with the pretest data as the covariates. 

Results from the study suggest that for college 

students, the size of the cooperative learning group can 

have a significant impact on the students' attitude toward 

computers. The gender of an individual and the gender 

composition of his or her cooperative learning group are not 

significant factors influencing the attitude toward 

computers he or she acquires in a computer literacy course. 

It was also found, through this study, that the size of a 

college student's cooperative learning group, his or her 

gender, and the gender composition of his or her cooperative 

learning group are not are not significant factors 

influencing the knowledge he or she acquires in a computer 

literacy course. 
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CHAPTER I 

INTRODUCTION 

The widespread infusion of microcomputer technology 

into America's classrooms began to take place a little over 

10 years ago. Schools with only one Apple II or Radio Shack 

Model I computer were considered to be on the leading edge 

of technology. Today, entire school buildings are being 

designed around the microcomputer and its integration into 

the curriculum. 

Tremendous changes have taken place over this period of 

time. The microcomputer technology we are currently 

utilizing is discussed in terms of megabytes of memory, not 

the 32K or 64K of the early 1980s. We have gone from having 

to write most of our own application programs to being able 

to purchase sophisticated software packages that perform 

operations that even a few years ago we could only dream 

about. 

Teachers who have been involved in the teaching and use 

of microcomputers since the beginning have also noticed 

another significant change that has taken place. The 

concept of computer literacy was originally structured 

around the need for students to learn a computer programming 

language, usually BASIC. Today, that definition has been 

expanded in order to be much more comprehensive. Pyrczak 

(1990) provides a list of five areas that are typically 
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included in current definitions of computer literacy: (a) 

using applications software, (b) the social context of 

computer usage, (c) the understanding what a computer is and 

how it works, (d) the history of computers, and (e) a 

working knowledge of at least one high-level programming 

language (p. 213). 

This expansion of the definition of computer literacy 

has paralleled the expansive nature of the move of computer 

technology into seemingly all aspects of our daily lives. 

Whereas only a short time ago this technology was confined 

to the highest echelons of business, government, and 

education, it has now moved down to the local gas station, 

city clerk's office, and kindergarten classroom. 

With this diffusion of computer technology into our 

society has come growing pressure on schools to begin 

teaching computer literacy in one form or another. It has 

been felt that by introducing children to computer 

technology, their attitudes toward and ability to use the 

technology would be greatly enhanced through experience 

(Loyd & Gressard, 1984). 

Unfortunately, the past decade has shown that 

experience alone does not seem to be the only factor 

influencing students' attitudes toward and knowledge of 

computers. There seem to be other factors that play a role 

in promoting a set of behaviors that come under the heading 

of computerphobia. 



Jay (1981) defines computerphobia as: (a) a resistance 

to talking about computers or even thinking about computers, 

(b) fear or anxiety toward computers, and (c) hostile or 

aggressive thoughts about computers (p. 47). For some 

computerphobics, the levels of anxiety they may experience 

just thinking about interacting with a computer can be 

debilitating in nature (Rosen, Sears, & Weil, 1987). For 

others, this new technology seems beyond what they will ever 

need or be able to understand. They simply prefer to avoid 

contact with computer technology to whatever extent possible 

(Hill, Smith, & Mann, 1987). 

Loyd and Gressard (1984) discuss how people who suffer 

from computerphobia may be so inhibited that they are never 

able to successfully master computer-related skills. They 

also contend that beyond computer experience, gender and age 

may play significant roles in the formation of a person's 

attitude toward and knowledge of computers. 

Description of the Problem Area 

The degree of success a person achieves in mastering 

computer skills seems to be heavily influenced by the 

person's gender, especially for elementary and secondary 

students (Hess & Miura, 1985; Loyd & Gressard, 1984; Siann, 

Macleod, Glissov, & Durndell, 1990; Underwood, McCaffrey, & 

Underwood, 1990). There is even some evidence indicating 

that women are falling behind men in mastering computer 



skills (Dambrot, Watkins-Malek, Silling, Marshall, & Garver, 

1985). Arch and Cummins (1989) have suggested that if 

present trends continue, women will increasingly find 

themselves at a disadvantage when seeking jobs in a world 

that is becoming more and more computerized. 

Loyd and Gressard (1984) state that "the development of 

positive attitudes toward school subjects is an important 

part of the educational process" (p. 501). They feel that 

in order to develop more positive attitudes toward computers 

among women, school systems will have to devote more effort 

toward promoting computer literacy among their female 

students. 

The focus of most of the related research has been on 

the effect of single-gender, mixed-gender, and/or individual 

groupings on computer-related attitude or performance of 

elementary school students. Some of the associated findings 

support the establishment of single-gender cooperative 

computer literacy learning groups (Siann et al., 1990). But 

as the following review of literature will show, there is 

little agreement within this field of research relating 

computer attitude and performance for college students to 

either gender or experience. 

Studies involving college students have been limited to 

exploring the impact of individual versus cooperative 

learning groups on student attitudes toward computers, 

without any regard to gender effect. Results from these 



studies indicate that students working in cooperative 

learning groups develop a more positive attitude toward 

computers than students who work individually (Dalton, 

1990). 

Purpose of the Study 

The purpose of this study was to determine the optimal 

conditions under which male and female college students 

should be assigned to computer workstations in a computer 

literacy course, in order to maximize their post-course 

computer-related knowledge and attitudes. This study 

explored what impact mixed-gender and single-gender 

cooperative learning groups had on the attitude held by 

college males and females toward computers and the extent of 

computer-related knowledge these males and females acquired 

while in a freshman level computer literacy course. 

Additionally, the differences in computer-related attitude 

and knowledge was explored between students who worked in 

either cooperative dyads (two students per computer) or 

cooperative triads (three students per computer). 

Hypotheses 

1. There will be no difference in the post-course mean 

responses on the attitude toward computers scale for mixed 

versus single-gender learning groups. 



2. There will be no difference in the mean knowledge 

scores for mixed versus single-gender learning groups. 

3. There will be no difference in the mean responses on 

the attitude toward computers scale for students working in 

learning group dyads or triads. 

4. There will be no difference in the mean knowledge 

scores for students working in learning group dyads or 

triads. 

5. There will be no difference in the mean responses on 

the attitude toward computers scale for college males and 

females. 

6. There will be no difference in the mean knowledge 

scores for college males and females. 

Limitations 

An initial limitation of this study was the non-

representative nature of the subjects involved. Over 50 

percent of the students who attend the university where the 

research for this study was conducted are from the rural 

Midwest. This limits the generalizability of the findings 

to other college student populations; especially students 

with urban backgrounds. 

A more significant limitation of this study was the 

lack of random assignment of the subjects to the cooperative 

learning groups. The groups were generally established 



through subject self-selection and/or availability of 

classroom seating at the computer terminals. 

Finally, there was extensive variability in the degree 

to which the faculty who cooperated with the conducting of 

this study promoted the type of interaction needed to 

enhance the cooperative learning situation within the 

groups. Some teachers encouraged the sharing of the access 

time to the computer terminal and the production of group 

work, while other teachers did not promote group interaction 

and expected only individual completion of class 

assignments. These varying classroom situations therefore 

limit the applicability of the findings to other cooperative 

learning groups that are established in computer literacy 

courses 

Definition of Terms 

Several key terms essential to this study are defined 

as follows: 

Computer literacy. There are three components to the 

definition of computer literacy: "(a) Knowledge of what a 

computer is and how it works. This requires understanding 

certain terminology because the terms are unique and 

descriptive; (b) Interaction with a computer. This includes 

the ability to understand and properly use specific types of 

software for specific purposes; (c) Computer awareness. 

This involves understanding the importance, versatility. 



pervasiveness, and potential uses of computers for both 

positive and negative purposes within society" (Capron, 

1990, p. 10). 

Computer-related attitude. The manner, disposition, 

and feelings a person has toward computers. 

Computer-related knowledge. An awareness of what a 

computer is, how it works, and how a computer may be 

utilized. 

Cooperative learning. An instructional setting in 

which two or more students are required to work together to 

complete specific academic tasks but where the evaluation of 

the students is conducted individually. 

Significance of the Study 

This study evaluated the possible impact that working 

at a microcomputer workstation, either with a single partner 

or with two partners, has on a college student's attitude 

toward computers and his or her computer-related knowledge. 

Also explored was the impact of the gender(s) of the 

partner(s) on the given student's computer attitude and 

knowledge. 

Information gained from this study should enable 

instructors of college-level computer literacy courses to 

arrange the assignment of their students to computer 

workstations in either mixed-gender or single-gender dyad or 

triad groups. The goal would be to maximize the learning 
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potential for their students and to promote the development 

of more positive attitudes toward computers among their 

students. 

Organization of the Study 

This study is organized into five chapters. Chapter I 

introduces the problem that due to the lower levels of 

computer literacy among women, as compared to men, women 

will find it increasingly difficult to fully integrate into 

a highly computerized society. Chapter II presents findings 

from studies on cooperative learning, computer-related 

attitude, and computer-related knowledge. Specific aspects 

of issues related to gender that correspond to these three 

areas of research are also presented. Research studies that 

are relevant to the focus of this study are critically 

examined. Chapter III describes the research methodology 

utilized for this study. Chapter IV presents the results of 

the study in relationship to the hypotheses. Chapter V 

summarizes the previous chapters, discusses the implications 

of the findings from this study in relationship to the 

existing body of literature, the practical applicability of 

the findings, and specific areas in need of further 

research. 



CHAPTER II 

REVIEW OF THE LITERATURE 

This chapter presents the findings from studies on 

cooperative learning, computer-related attitude, and 

computer-related knowledge. Gender issues that are related 

to these three areas of research are also presented. 

Finally, research studies that are relevant to the focus of 

this study in these specific areas are critically examined. 

Computers and Cooperative Learning 

A cooperative learning situation typically describes an 

instructional setting where two or more students "are 

encouraged or required to work together on academic tasks" 

(Slavin, 1987, p. 1161) . The instructional methods 

associated with cooperative learning "may be as simple as 

having students sit together to discuss or help one another 

with classroom assignments" (Slavin, 1987, p. 1161) . 

The interaction that takes place between the students 

working in such a situation is the key feature that 

distinguishes cooperative learning from other learning 

settings (Webb, 1982) . Students in other learning settings 

either work individually at their seats or receive 

instruction in a large group in which most of the 

interaction takes place between the teacher and the students 

(Webb, 1982). 
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As has been stated above, students in a cooperative 

learning situation work together to achieve the goal of 

accomplishing a specific academic task. The students, 

though, are normally evaluated individually in order to 

determine if individual learning is taking place (Johnson & 

Johnson, 1986). 

With the advent of microcomputers, the discussion about 

cooperative learning's place in the classroom has been 

altered. The discussion now encompasses the concept of 

using this new technology as the base upon which to build 

cooperative learning situations (Webb, 1984). 

A practical aspect behind the evolution of the 

discussion has been the limited availability of 

microcomputers in the classroom. With only one or two 

microcomputers in most teachers' classrooms, this new 

technology soon found itself relegated to either being a 

reward dispenser, for students who finished their work early 

or behaved properly, or as a drill-and-practice machine 

(Underwood et al., 1990). But as the quality of the 

software available steadily improved, and more innovative 

teaching strategies were devised, it was found that the 

microcomputer could provide a learning environment that was 

conducive to group work (Chernick, 1990). 
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Social Facilitati on 

Theoretical support for the effectiveness of 

cooperative work groups can be structured upon Zajonc's 

theory of social facilitation (1965) and Cottrell's (1968) 

later modifications of the theory. Zajonc proposes that 

within group learning situations, the mere presence of 

others who are engaged in the same activity leads to a 

dynamic interplay within the group. This interaction 

increases the arousal level of the members which "acts as a 

response energizer that increases the probability of the 

production of dominant responses" (Chernick, 1990, p. 691). 

These dominant responses, performance behaviors based 

on previously well-learned responses (Laughlin & Jaccard, 

1975) are strongly manifested during the initial stages of 

the establishment of learning groups comprised of strangers 

(Beatty & Payne, 1984). Such situations, according to 

Zajonc (1965), inhibit the acquisition of new responses or 

learning. 

Cottrell's (1968) modification of Zajonc's theory of 

social facilitation, however, incorporates the notion that 

over time these working groups can enhance the acquisition 

of new concepts by members of the groups. The presence of 

others within the working group can produce within an 

individual a drive that facilitates the combining of 

performances of previously learned responses with the 

learning or acquisition of new responses (Laughlin & 
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Jaccard, 1975). The source for this drive is the feeling, 

on the part of individual members of the work group, that 

their performances are being evaluated by the other members 

of the group (Gottlieb, 1982, 1984). If, however, the 

members of the group do not feel that evaluation is taking 

place, then the drive is not raised and learning does not 

take place (Cottrell, 1968). The establishment of effective 

cooperative learning groups, therefore, incorporates an 

evaluative element in order to promote within the members of 

the group the drive to learn (Laughlin & Jaccard, 1975). 

Reasons For Cooperative Learning 

In the research literature, there is widespread support 

for the introduction of cooperative work groups into the 

classroom. In the following sections, four major reasons 

for this support will be discussed. Specific benefits 

associated with microcomputer-based cooperative learning 

situations will also be covered. 

Increased learning. A major goal within education is 

to foster techniques that will promote increased learning 

among students. Cooperative learning has been shown to 

increase learning (Spurlin, Dansereau, Larson, & Brooks, 

1984; Vockell, 1989) . There is additional evidence that it 

may even be more productive than individualistic and 

competitive learning (Dalton, 1990; Slavin et al. , 1985; 

Vockell, 1990-91). 
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An additional educational objective is to promote the 

development of higher-order thinking skills among students. 

Cooperative learning has been shown to be particularly 

effective in promoting the development of problem solving 

techniques (Kacer, Rocklin, & Weinholtz, 1991). Improved 

learner performance and attitude toward instruction (Dalton, 

1990), greater enthusiasm for learning (Spurlin et al., 

1984), and increased efficiency in learning due to the group 

situation (Kacer et al., 1991) are further testaments to the 

benefits of cooperative learning situations. 

Sharing the learning experience. The social and 

evaluative dynamics of cooperative learning situations 

promote among the students an awareness that their 

individual success is derived from, and contributes to, the 

success of the group (Vockell, 1989, 1990-91). In this 

cooperative atmosphere, additional help can easily be 

obtained by the learner from the other member(s) in the 

group (Dalton, 1990; Vockell, 1990-91). 

For students, the learning process itself can be 

enhanced through cooperative learning. The participants in 

the group can aid each other by providing additional 

cognitive structures upon which to build their knowledge 

(Dalton, 1990; Spurlin et al., 1984). Additionally, each 

member of the group brings his or her own unique perspective 

and knowledge-base with which to approach the learning 
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situation, thus enriching the learning experience for all 

group participants (Spurlin et al., 1984). 

Social interaction. Providing each student in the 

classroom with his or her own microcomputer is often the 

reason behind the development of computer labs. This 

individualization of the computing experience has been found 

by some researchers to lead to greater social isolation for 

the students involved (Johnson & Johnson, 1985; Vockell, 

1989; Watson, 1990-91). 

Cooperative learning, on the other hand, facilitates 

social interaction among the members of the group (Chernick, 

1990; Yates & Moursund, 1988-89). This increased 

interaction is especially evident in the area of verbal 

communication among the group participants (Chernick, 1990). 

This communication often involves the giving and receiving 

of help. This exchange between members of the group can 

enhance learning by all participants in the process through 

the verbalization of "associations between new and learned 

information and ... [the] generating of new elaborations" 

(Webb, 1982, p. 423). 

Learner responsibility. The final reason for 

implementing cooperative learning situations in the 

classroom is the development of a sense of responsibility 

among the students. One aspect of this involves each member 

of the group becoming more responsible for his or her own 

learning (Watson, 1990-91). The second aspect involves a 
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sense of shared responsibility among the students toward 

each other and toward the group as a whole (Vockell, 1990-

91). Both of these aspects of cooperative learning can be 

attributed to the underlying evaluative nature of the social 

structure of cooperative learning groups. 

Analytical Review of Relevant Cooperative 
Learning Studies 

Current research has established that cooperative 

learning has many advantages over individualized learning 

situations. In this section, research studies that 

investigated the benefits of cooperative learning are 

examined. 

In a study conducted by McClintock and Sonquist (1976), 

the goal of the research design utilized was to demonstrate 

that students working in groups, regardless of the nature 

and cohesion of the group, would benefit greatly while 

working on a complex educational task, such as term papers, 

in comparison to people working individually. On individual 

performance tasks, such as tests or exams, they felt that 

students who had previously worked in groups would not 

differ in terms of performance from students who had 

prepared individually. 

Eighty-four students in an introductory sociology 

research methods class at a university were divided into 

group (n=48) and individual (n=36) conditions. The group 

conditions were assigned either randomly or sociometrically 
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(the students stated with whom they would like to work). 

The subjects were given a pretest questionnaire, but what 

questions were included in the questionnaire and why it was 

given were not provided within the article. 

The groups met for three weeks outside of class to 

prepare for the midterm. After the midterm, students in the 

sociometric sections were asked to choose new group members 

to work with for four weeks on a joint paper with a 

resulting shared grade. Students in the assigned groups 

were randomly reassigned to new groups. They were required 

to do the same work as the sociometric sections. 

Postexperimental information was gathered on the 

perceived impact of their experimental participation on 

their performance in and enjoyment of the class. Group 

means were used as the scores for the analysis. The group 

means were used to contrast with individual performances on 

the same task (term paper). Exam comparisons were made on 

individual scores, regardless of condition. 

The sociometric groups met much more often than the 

randomly assigned groups prior to the midterm, but both 

types of groups functioned similarly while working on the 

term paper. No difference in terms of the individual 

performance on the midterm exam was discovered, regardless 

to what experimental condition (individual/assigned/ 

sociometric) the subjects were assigned. 
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Working in groups had a significant impact on 

performance on the term paper. Individual papers were 

generally poorer than group papers. Working in groups 

tended to benefit the students' performance and grades. No 

major difference was noted between the assigned and 

sociometric group results. There was also no difference in 

grades on the final exam across all conditions. Group 

solutions to problem solving were superior to individual 

efforts, but did not affect performance on individual tasks, 

such as exams. 

The results obtained by McClintock and Sonquist seem to 

promote the periodic use of groups in classes. The results 

also seem to indicate that group work does not help to 

improve grades on individual tasks, such as exams. 

One question about this study that was not clarified by 

the authors was the reason behind reassigning the subjects 

to new groups after the midterm. Another problem with this 

study was that it compared group means between sociometric 

and assigned groups and between groups and individuals with 

respect to the term papers. Other comparisons (exam scores) 

were based on individual responses. 

In their article, McDonald, Larson, Dansereau, and 

Spurlin (1985) focused on three questions: (a) Was 

cooperative learning more effective than individual learning 

in the acquisition of college textbook material? (b) If 

given a strategy for pair interaction, do students learn 
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more effectively in cooperative learning situations? and (c) 

Do learning strategies acquired during cooperative learning 

situations transfer to individual study situations? 

In the first experiment, 60 college students from a 

general psychology class were randomly assigned to a system 

group, a non-system group, or the individual study group. 

Students in the system and non-system groups were randomly 

paired with learning partners. The system group employed a 

cooperative learning strategy that required each pair member 

to switch off between playing the role of recaller and 

summarizer and the role of listener and facilitator while 

reading and examining a piece of text material. 

In the first session of the experiment, the system 

pairs practiced the cooperative learning strategy, while the 

non-system pairs and the individuals developed and practiced 

their own learning strategies. During the first half of the 

second session, a new piece of text material was presented 

to the students. The system pairs employed the cooperative 

learning strategy, while the non-system pairs and 

individuals used their own learning strategies. 

During the second half of the second session, all of 

the subjects involved in the experiment studied a piece of 

text material individually, with the students from the 

system pairs encouraged to utilize the strategies they had 

learned while working in the cooperative session. 
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When the third and last session was conducted, all of 

the students were tested individually over the material 

presented during the two segments of the second session. 

The second experiment involved 87 subjects. The 

procedures followed were similar to those used in the first 

experiment except that the non-system pairs were replaced by 

students studying individually but employing the same 

learning strategy utilized by the system pairs. 

One-way analyses of covariance were conducted on the 

tests, with the students' overall grade point averages used 

as the covariate. Results from the two experiments 

indicated that the cooperative learning strategy facilitated 

initial learning and that this strategy positively aided 

student learning in later individual learning situations. 

It was found that only after pair interaction did the 

cooperative learning strategy transfer to individual 

learning situations. 

The change in the types of groups employed in the two 

experiments was conducted in order to see if the observed 

transfer was a result of the cooperative learning strategy, 

the cooperative learning experience, or a combination of the 

two. Using the students' grade point averages as the 

covariate may not adequately account for the differences in 

the students' scores. A general pretest covering the 

material presented by the pieces of text used in the 

experiment may have served as a more appropriate covariate. 
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The purpose of a study designed by Fitzgerald and 

Caulfield (1992) was to see if Cooperative Group Learning 

could be a viable approach to teaching computer laboratory 

skills. 

Two out of five computer lab sections at a small 

Midwestern college were organized into cooperative learning 

groups. Groups within each section were comprised of three 

people of strong, weak, and average abilities. The other 

three computer lab sections were taught in the usual lecture 

style. These groups were utilized as a control. There were 

23 students in the cooperative learning groups, while 38 

students were in the control groups. 

In the experimental groups, the roles of observer-

learner, teacher-learner, and active-learner were rotated 

among the students. The reason behind the rotation was to 

ensure that all students actively participated in the lab 

work and that there would be minimal reliance on the 

strongest student within the group. 

The analysis of the data collected indicated that there 

were no significant differences between the scores obtained 

by the experimental group versus the scores obtained by the 

control group. The authors concluded that this indicated 

that the achievement of students working in cooperative 

learning groups should be at least as good as the 

achievement levels obtained by students exposed to the same 

material using a typical lecture format. 
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One problem with this study was that the sample size 

for the experimental group was fairly small, while the 

sample size for the control group was more than adequate. 

One section from the control group should have been moved 

over into the experimental group in order to expand the 

sample size to a more reliable and representative number. 

The authors also never stated clearly how the scores of 

the students in the experimental and control groups were 

treated. It is implied that the test scores for all the 

students in the experimental groups were averaged together 

and compared with the overall average of the students in the 

control group. No mention was made as to the scores of the 

three-member experimental groups. Apparently the scores of 

the subjects in the experimental group were treated 

individually and not as a three-member group average. 

Carrier and Sales (1987) explored within their study 

what effect students working with a partner at a computer 

had on the students' retention rates for new concepts as 

compared with students working individually at a computer. 

A major goal of this project was to extend the research on 

group learning beyond the usual elementary and secondary 

subjects by focusing on college-level subjects. 

Thirty-six college juniors enrolled in a social studies 

teaching methods course were included in the experiment. 

Twenty-four of the subjects were randomly assigned to the 
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pair treatment group, while the remaining 12 students were 

assigned to the individual treatment group. 

The subjects that worked in the pair treatment were 

instructed to discuss the content of the lesson and to 

jointly decide how to respond to the practice items. This 

interaction was audiotaped by the authors of the experiment. 

The subjects in the individual treatment group worked 

on the lesson alone. After the lesson was completed, all of 

the subjects were individually tested. One week later, each 

subject completed a retention test. 

Performance data from the lesson and posttests was 

collected. The data included length of time each screen was 

displayed, responses to practice items, and the type of 

feedback selected after each practice item. 

A multivariate analysis of variance was conducted on 

the mean scores of the two treatment groups. The scores of 

the subjects were treated individually in the analysis, even 

if the subjects were part of the pair treatment. 

The results indicated that the subjects who worked in 

pairs chose different types of feedback and spent more time 

inspecting certain types of screens than did the subjects 

involved in the individual treatment. The results also 

showed that even though the subjects who worked in the pair 

treatment did not obtain significantly different scores on 

the achievement tests than did the subjects who worked 

individually, the authors found, from an analysis of the 
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audiotapes, that the subjects involved in the pair treatment 

did discuss the content of the lesson with their partners 

and appeared to motivate one another. 

A major weakness with this study was that the number of 

subjects involved in the experiment limited the 

generalizability of the findings. With only 12 pairs and 12 

individuals included in the sample, the sample may not have 

been truly representative of the target population of 

college students. 

The focus of the study by Kracer, Rocklin, and 

Weinholtz (1991) was to see if learning of a computer 

application in a group setting affects individual 

achievement and attitudes and what group processes are 

demonstrated by groups learning computer applications. 

Forty-nine teacher education majors were randomly 

assigned to individual (n=15) or a pair (n=17) condition. 

The experiment covered a three-week period during which the 

subjects learned the word processing, spreadsheet, and data 

base segments of AppleWorks. Subjects working in pairs 

handed in a single assignment and were awarded a common 

score. 

A posttest was taken by all the subjects individually. 

A questionnaire measuring attitude toward computers was 

completed by all of the subjects before and after the 

instruction. An additional post-instruction questionnaire 
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covering the subjects' attitude toward the instruction 

process was also completed. 

A MANOVA was conducted to measure the interactions 

between experience level (none vs. some), type of task 

(using the word processor, spreadsheet, or data base), and 

type of achievement measure (assignment or test). On the 

assignment scores, individuals did significantly better on 

the word processor than did the subjects in the group 

condition, while the reverse was true for the spreadsheet 

and data base assignments. There were no significant 

differences found on the test scores between the two 

conditions and in the subjects' attitudes toward computers 

and toward the instruction. 

The authors of this study concluded that the group 

learning process is more efficient and fosters greater 

higher-level learning than does working individually. 

The sample size utilized in this study was relatively 

small since only 15 subjects were assigned to the individual 

condition and only 17 pairs were created. This could limit 

the generalizability of the findings. 

The authors also did not state how the assignment 

scores were compared between the groups and the individuals. 

Were the individual assignment scores for the members of the 

groups compared with the assignment scores for the subjects 

working alone? This could have a confounding effect since 
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what is actually taking place is a comparison of a common 

group score with an individual score. 

A third problem area with this study was that it is not 

clearly stated by the authors whether the mean test scores 

for the group condition were determined by calculating the 

mean of the individual test scores of the subjects in the 

group condition or if the mean that was generated was 

actually a mean of the mean test scores for the individual, 

specific groups. 

Summary of Cooperative Learning Research 

The major theme that emerges from an analysis of the 

research on cooperative learning is that the level of 

student achievement that may be obtained within a 

cooperative learning situation is comparable to that 

obtained in an individualized setting. What seems to 

differentiate cooperative learning from individual treatment 

is that cooperative learning seems to help promote the use 

of higher-order thinking skills among the group participants 

(Carrier & Sales, 1987; Kracer et al., 1991). McDonald et 

al. (1985) also point out that cooperative learning 

facilitates initial learning and that this aids student 

learning in later individual learning situations. 
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Cooperative Learning and Group Size 

In a previous section, four reasons were given for 

implementing microcomputer-based cooperative learning 

situations. Each reason stressed to some degree the 

importance of the group experience. 

Two additional arguments for the promotion of 

cooperative learning can be also listed. The first involves 

a division of labor within the group. This parcelling out 

of responsibilities fosters individual accountability within 

the group due to each participant's performance being quite 

evident to the group as a whole (Chernick, 1990). 

The second argument promotes the benefits of group 

collaboration. Watson (1990-91) stresses that by 

collaborating at the computer, the group tends to have fewer 

low-level errors, as compared to the number an individual 

often encounters, while being able to move on to high level 

activities. 

In establishing a cooperative learning situation, an 

important factor that must be considered is the size of the 

work groups. The main question is, what is the optimal 

number of students that may be placed at each microcomputer 

and still maintain the best learning environment? 

Triads Versus Dyads 

The number of students that can be placed at each 

microcomputer is generally limited by the amount of space 
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allotted to each workstation. This is especially true in a 

computer lab. But beyond the space limitations, limits on 

the size of each group must be considered in light of the 

goals associated with cooperative learning. 

In promoting the development of problem solving 

abilities. Cox and Burger (1985) state that the number of 

participants in each cooperative learning group should be 

limited to between two to four individuals. In his 

research, Chernick (1990) sets the optimal number at three. 

Chernick (1990) contends that cooperative learning triads 

outperform individuals and dyads (two people per group) for 

the following reasons: (a) a greater division of labor is 

possible, (b) the potential pool of resources and ideas is 

expanded, (c) more error-checking of the group's work is 

likely, and (d) members of the group may be able to aid each 

other when lapses of memory occur (p. 693). 

The four reasons listed above could generally be 

applied to cooperative learning groups comprised of only two 

members. Though some of the benefits associated with having 

three members in each group would be diminished when the 

group size was reduced to two, Krendl and Lieberman (1988) 

state that such a move could actually enhance the learning 

situation. They found that students working in triads 

tended to compete more within the group and with other 

groups, while pairs of students were more likely to tutor 

each other. The research findings of Okey and Majer (1976), 
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Dansereau, O'Donnell, and Lambriotte (1988), and Watson 

(1990-91) add support to this preference for cooperative 

learning dyads over triads. 

Watson (1990-91) lists three specific reasons for 

placing students in working pairs: (a) students working in 

pairs seemed to do better work, (b) students working in 

pairs appeared to be more able to solve their own problems 

and less in need of teacher assistance, and (c) students 

working in pairs seemed to be on-task more of the time and 

to have greater on-task endurance (p. 9). 

These lists of the benefits of cooperative learning 

groups should be tempered with the realization that not 

every group will be successful. What appears to be the key 

is the interaction that takes place between the members of 

the group while they are functioning in a cooperative 

learning situation (Deutsch, 1949; McDonald et al. , 1985). 

According to Webb (1982), it is this interaction that 

distinguishes cooperative settings from other learning 

settings. 

Computer-Related Attitude 

With our world becoming increasingly computerized, 

women as a group are falling behind men with respect to 

computer usage, computer skills, and computer-related job 

opportunities (Arch & Cummins, 1989; Dambrot et al. , 1985; 

Linn, 1985). What may be the underlying reasons for the 
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creation of a new second-class in the world of computing 

(Kiesler, Sproull, & Eccles, 1985)? 

It has been found that women tend to exhibit less 

positive attitudes toward computers than men (Baack, Brown, 

& Brown, 1991; Rosen et al., 1987). Within the literature, 

there are multiple examples correlating computer attitude to 

gender. The vast majority of these studies find that women 

on the whole have a more negative attitude toward computers 

than do men (Baack et al., 1991; Dalton, 1990; Rosen et al., 

1987; Siann et al., 1990). 

Several studies, though, seem to contradict this 

pattern. Dambrot et al. (1985), DeRemer (1990), Loyd and 

Gressard (1984), and Wu and Morgan (1989) all report 

findings that seem to indicate that there is no correlation 

between a person's attitude toward computers and his or her 

gender. 

Jay (1981) contends that a major factor contributing to 

this less positive attitude toward computers held by women 

is attributable to computerphobia. Computerphobia, as 

described by Jay (1981), has as its main debilitating 

aspects either a sense of fear or anxiety toward computers, 

or a strong, negative attitude about computers. 

Loyd and Gressard (1984, 1986) treat computer anxiety 

as a type of computer attitude. They divide the area of 

computer attitude into the three subareas of computer 

anxiety, computer confidence, and computer liking. 
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other researchers, such as Rosen et al. (1987) and 

Dambrot et al. (1985), treat computer attitude and computer 

anxiety as separate, though highly related, areas. This 

separation is due to the reciprocal influence each area 

seems to have on the other. Since the research reports in 

the field generally discuss the two areas in separate terms 

(as with the second treatment), the same approach will be 

taken in the following sections. 

A synthesis of the research indicates that several 

factors may influence a person's attitude toward computers. 

The six factors most often noted as possible underlying 

causes of computer-related attitude are: computer-related 

anxiety/math anxiety, computer confidence, age, sense of 

control, computer experience, and gender (Baack et al. , 

1991; Fann, Lynch & Murranka, 1989; Jay, 1981; Kiesler et 

al., 1985; Loyd & Gressard, 1984; Richards, Johnson & 

Johnson, 1986; Rosen et al., 1987; Wu and Morgan, 1989). 

Computer-Related Anxiety/Math Anxiety 

The attitude a person has toward computers seems to be 

negatively correlated with the level of computer anxiety 

that the person experiences (Dambrot et al., 1985; Rosen et 

al., 1987). Winkle and Mathews (1982) contend that the 

extent to which a person experiences computer anxiety is 

related to his or her level of math anxiety. They found 

that the feelings of anxiety a person has when encountering 

31 



anything mathematical in nature are easily transferred to 

computers. This apparently is due to the fact that many 

people closely associate computers with mathematics (Howard 

& Smith, 1986). But Rosen et al. (1987) report that 

computer anxiety "is not math anxiety in disguise" (p. 177). 

They feel that other factors play much greater roles in 

causing computer anxiety, such as age, gender, and 

experience. 

Computer anxiety and gender. In a study by Rosen et 

al. (1987), no relationship was found between computer 

anxiety and gender. Other studies, on the other hand, 

report a significant correlation between the two (Dambrot et 

al., 1985; DeRemer, 1990; Hess & Miura, 1985; Siann et al., 

1990). 

Dambrot et al. (1985) found that women feel more 

threatened and intimidated by computers and that they fear 

computers more than men do. This computer anxiety may be 

related to the lack of computer experience women generally 

have as compared to men. It may also be related to the 

level of math anxiety a person experiences (Dambrot et al., 

1985; DeRemer, 1990). 

There is evidence to suggest that the sex-typing of 

school subjects begins in the lower levels of elementary 

school. With math traditionally identified as a "male" 

subject, and the use of computers closely related to math in 

most curriculums, it should not come as any surprise that 
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computer classes are also identified as such (Hess & Miura, 

1985). The math anxiety that appears among female 

elementary students during this same sex-typing period is 

thus apparently spilling over to computers (DeRemer, 1990; 

Winkle & Mathews, 1982). 

Several authors contend, however, that there is little 

evidence to support the statements made above. Loyd and 

Gressard (1984) and Rosen et al. (1987) state that there is 

no difference between the levels of computer anxiety 

experienced by males and females. Rosen et al., along with 

Siann et al. (1990), report results that seem to indicate 

that experience working with computers can actually cause 

the computer anxiety levels of individuals to increase. 

Computer Confidence/Efficacy 

Computer confidence is related to the amount of 

confidence a person has in his or her ability to learn about 

or to use computers (Loyd & Gressard, 1984). Behind this 

confidence is the extent to which the person believes in his 

or her own abilities. In the present situation, this belief 

is known as computer efficacy (Fann et al., 1989). 

A lack of computer efficacy has been found to play a 

major role in the development of computerphobia (Hill et 

al., 1987). This lack of efficacy and confidence, and the 

resulting negative attitudes toward computers, seems to be 
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overcome through experience using computers (Gressard & 

Loyd, 1986; Hill et al., 1987; Kiesler et al., 1985). 

Computer confidence/efficacy and gender. Miura (1987) 

found that college-age women perceive themselves as less 

efficacious in computer-related tasks than do college-age 

men. She attributes this gender difference in computer 

confidence to the higher levels of math anxiety females 

experience as compared to males. This anxiety apparently is 

transferred to computers (Winkle and Mathews, 1982) which 

subsequently may influence the lower sense of self-

confidence and efficacy females generally develop toward 

computer-related activities (Miura, 1987). 

Age 

Age seems to be significantly correlated with computer 

attitude. More positive attitudes toward computers are 

reported among younger people than among older people (Baack 

et al., 1991; Loyd & Gressard, 1984; Marshall & Bannon, 

1986). 

Positive attitudes toward computers tend to prevail 

among students as evidenced in elementary school (Siann et 

al., 1990) through college (Clement, 1981). Baack et al. 

(1991) find that among older adults the attitudes expressed 

toward computers are more negative in nature. It is 

speculated that many older adults do not perceive a real 

need for computers. This often leads them to hold less 
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positive attitudes toward computers (Byrd & Koohang, 1989). 

Their limited exposure (experience) with computer technology 

may thus be the major contributing factor to their computer 

attitudes (Baack et al., 1991), while age itself has little 

impact on attitudes (Kuhn, 1989; Rosen et al., 1987). 

Age and gender. In a study conducted by Kuhn (1989) 

involving female adults, it was found that there appears to 

be little relationship between age and the attitude of the 

subjects toward computers. What this study did not explore 

was the difference in computer-related attitude displayed by 

females and males (Baack et al., 1991; Dalton, 1990; Dambrot 

et al., 1985; DeRemer, 1990; Rosen et al., 1987; Siann et 

al., 1990). 

A synthesis of various studies that report a higher 

level of computer anxiety among females (Dambrot et al., 

1985; DeRemer, 1990; Hess & Miura, 1985; Siann et al., 

1990), the lack of computer experience among women (Dambrot 

et al., 1985) and the lack of computer experience among 

older adults (Baack et al., 1991), would seem to indicate 

that there is a relationship between an individual's age and 

gender and his or her attitude toward computers. 

Sense of Control 

Experiences that leave an individual with the sense 

that he or she does not control his or her environment can 

result in the development of very negative attitudes toward 
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those experiences (Baack et al., 1991; Fann et al. , 1989; 

Hill et al., 1987). Individuals who do not feel that they 

can gain a sense of control of a computing environment will 

tend to feel alienated toward computers and related 

technology. It is therefore important that an individual's 

"initial socialization to computing" (Kiesler et al., 1985, 

p. 453) provides an environment that will foster the type of 

experiences that will lead to the development of positive 

attitudes toward computers. 

Related to this sense of control may also be a fear of, 

and with it its resulting resistance to, change. Many 

people have negative attitudes toward computers and other 

forms of new technology for fear of the changes these items 

will bring. They resist the changes because they are afraid 

of both being left behind and with dealing with the unknown 

(Dambrot et al., 1985; Nickerson, 1981). 

Sense of control and gender. In a study conducted by 

Hill et al. (1987), it was found "that perceived efficacy 

with respect to computers is an important factor in 

determining an individual's decision to use them" (p.312), 

his or her attitude toward computers, and his or her sense 

of control of computers. People who express negative 

attitudes toward computers generally resist exposure to this 

new technology (Naiman, 1982; Rivizzigno, 1980; Rubin, 

1983). 
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It has been documented earlier that females hold more 

negative attitudes toward computers and are less self-

confident with respect to using computers than are males. 

These two factors, when combined with the lower frequency of 

exposure to computer technology experienced by females as 

compared to males, help explain the higher levels of fear 

and sense of a lack of control of this new technology 

evidenced among females (Dambrot et al., 1985). 

Computer Experience 

The attitude factors that were discussed above all seem 

to be significantly related to the individual's level of 

computer experience. Most research findings strongly 

endorse the positive correlation between increased computer 

experience and increased positive attitudes toward computers 

(Arch & Cummins, 1989; Dambrot et al., 1985; Fann et al., 

1989; Gressard & Loyd, 1986; Loyd & Gressard, 1984; Wu & 

Morgan, 1989). The one exception is Rosen et al. (1987). 

In a study they conducted with university students over a 10 

week period, they found increased levels of computer anxiety 

and negative attitudes among some of the students while for 

the rest of the students the positive changes were 

insignificant. Possible explanations for this variation 

were not provided. 

Though not totally disregarding the contentions 

expressed above, Durndell et al. (1987) and Hill et al. 
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(1987) both minimize the importance of experience. Durndell 

et al. feel that a person's attitude toward computers is 

based on their total belief system and not only on the 

amount of experience they have with computers. Meanwhile, 

Hill et al. contend that a person's past experience with 

computers does not play an important role in determining 

their future usage of computer technology. Overall, though, 

the evidence seems to indicate that the amount of experience 

a person has with computers is directly associated with the 

attitude he or she holds toward computers (Arch & Cummins, 

1989). 

Computer usage. The factor that seems to be a major 

indicator of the extent to which an individual uses 

computers is his or her level of experience. The more past 

experience a person has using computers, the more likely the 

probability that he or she will use computers in the future 

(Arch & Cummins, 1989). 

Experience with computers tends to increase personal 

computer efficacy. This in turn tends to increase the 

amount of time a person uses computers, which leads to more 

experience, and so forth (Hill et al., 1987). Thus, the 

more positive an attitude a person has toward computers the 

more likely he or she will both enjoy working with computers 

and spend time using them (Fann et al., 1989; Richards et 

al., 1986). 
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Computer usage and gender. Studies have shown that 

increased computer experience positively influences the 

attitude of females toward computers (Arch & Cummins, 1989; 

Chen, 1986; Wu & Morgan, 1989), their usage rate of 

computers, and their sense of computer efficacy (Arch & 

Cummins, 1989). At the preschool level, there is no 

difference between males and females in the use of computers 

(Beeson & Williams, 1985). As they progress through the 

elementary school years, however, differences do begin to 

appear. By the time they reach college-age, males report 

higher rates of computer usage than do females (Arch & 

Cummins, 1989). 

According to Wu and Morgan (1989), an individual's 

orientation toward computers may to based on his or her past 

experience with computers. This previous experience also 

seems to indicate how often a person may use computers in 

the future. In situations where classroom use of computers 

was required. Arch and Cummins (1989) found that the 

positive effects listed above quickly become evident and in 

the course of a single school term, computer-related gender 

differences weaken considerably or simply disappear. 

Computer courses and gender. From elementary school 

on, the percentage of females in computer classes steadily 

decreases, until by college, the vast majority of students 

taking computer science classes are male (DeRemer, 1990; 

Hess & Miura, 1985). Behind this decline in the number of 
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females taking advanced computer science classes may be a 

difference in interests. 

Wu and Morgan (1989) have found that females prefer 

word processing, database, and graphics software, while 

males show more interest in programming. With the 

presentation of these specific software packages generally 

confined to introductory computer literacy courses, it may 

simply be a lack of interest in the topics covered in 

advanced computer science courses, which tend to heavily 

emphasize programming, that explains the low percentage of 

women taking courses in this discipline. 

A possible contributing factor to the low percentage of 

females taking computer science courses may harken back to 

the higher levels of math anxiety generally found among 

females. This math anxiety often leads to an avoidance of 

advanced math courses. With computer science curricula 

generally built upon prerequisite advanced math courses, 

most females thus fail to even meet the standards by which 

they can enter the field (Dambrot et al., 1985). 

Among college students, Miura (1987) found that females 

have lower levels of confidence in their ability to 

successfully work with computers. This lack of confidence 

seems to directly translate into lower enrollment rates for 

females in computer science courses and their presence 

within computer science majors (Miura, 1987). 
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An additional contributing factor may be the lack of 

encouragement females get with respect to taking computer 

science courses (Miura, 1987). It has been found that both 

parents and teachers give more positive reinforcement to a 

male's interest in computers than they do to a female's 

interest in the field (Hess & Miura, 1985; Linn, 1985; 

Yeloushan, 1989). 

When females do enroll in an initial college-level 

computer science course, they tend to experience more 

negative outcomes than do males (Kiesler et al. , 1985). 

Even their attitude toward the class is usually less 

positive than is the attitude found among the males (Wu & 

Morgan, 1989). But once enrolled in programming courses, 

Linn (1985) found that females perform similarly to males. 

An individual's college major is often cited as a 

contributing factor toward his or her attitude toward 

computers. Rosen et al. (1987) found that social science 

and humanities majors experienced much higher levels of 

computer anxiety than did science and business majors. 

Anecdotal evidence would seem to diminish the significance 

of this finding since the results that were obtained are 

probably due more to the amount of computer experience that 

a person encounters within his or her major than to the 

major itself (Rosen et al., 1987). 
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Computer Culture 

The stereotype that has develop around computing is 

that it is a male domain (DeRemer, 1990; Lieberman, 1985; 

Winkle & Mathews, 1982; Wu & Morgan, 1989) where few women 

seem to venture (Dambrot et al., 1985). Kiesler et al. 

(1985) even claim that "computing is an alien culture for 

girls" (p. 452). The computer culture that has emerged is 

one that is dominated by males from the inception of new 

hardware and software products to the teaching of the 

computer science courses (Kiesler et al., 1985). 

A child's initial exposure to this male computer 

culture, often presented in the guise of computer/video 

games, usually takes place while he or she is quite young. 

These games commonly display the behavior norms of a male-

oriented culture (Hess & Miura, 1985; Kiesler et al., 1985). 

The typical computer/video games that most children 

play at home and at the arcade, and the "educational games" 

they play at school, fall into the war and sports 

categories. The violent and competitive themes associated 

with a high percentage of these games do not seem to appeal 

to most females (Kiesler et al., 1985; Linn, 1985; 

Yeloushan, 1989). As a result, few females gain as early 

and/or as extensive an exposure to computer technology as do 

males (Kiesler et al., 1985). This lack of early experience 

with computer technology may contribute to the low 
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participation by females in the field of computer science 

(Kiesler et al., 1985; Yeloushan, 1989). 

Analytical Review of Relevant Studies on 
Computer Attitudes and College Students 

In this section, ten studies that focused on factors 

that may influence the attitude college students have toward 

computers will be discussed in detail. Gender differences 

in attitude toward computers was the focal point of the 

research design employed in may of these studies. 

A study by Fann, Lynch, and Murranka (1988-89) was 

conducted in order to determine if there existed a 

relationship between a college student's attitudes toward 

computers, his or her prior experience with computers, and 

his or her present use of computers and desire to use 

computers in the future. 

Two different questionnaires were developed by the 

authors of this study as pre- and posttests for computer 

attitude, prior experience, use of computers over the course 

of a semester, and future plans with respect to the use of 

computers. Based on the results of the pretest, 210 of the 

800 college undergraduates enrolled in a business 

communications class were placed into four groups. 

Inclusion of specific subjects in the study was determined 

by the existence of matching pre- and posttests. The four 

groups analyzed were: (a) subjects regarded as having a 

positive attitude toward computers, (b) subjects who held a 
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negative attitude toward computers, (c) subjects who were 

deemed to be high in prior computer experience, and d) 

subjects who had little or no prior computer experience. 

A chi-square statistic was computed to determine if 

there was a significant difference between the groups in 

relation to attitude and experience. Results indicate that 

the subjects who had more computer experience held more 

positive attitudes toward computers than those subjects with 

less computer experience. It was also found that subjects 

with more positive attitudes toward computers were more 

likely to use computers now and in the future as compared to 

the subjects who held less positive attitudes toward 

computers. 

Fann et al. (1988-89) stated that college instructors 

should require their students to use computers to complete 

assignments. They concluded, based on their study, that the 

more experience students have using computers, the more 

positive the students' attitudes will be toward using 

computers now and in the future. 

It was very difficult to determine, based on the 

information provided within the article, how the students 

were separated into experimental groups. The authors 

mentioned that a portion of the subjects were designated as 

holding high or low attitudes toward computers, while 

another group of subjects were regarded as having high or 

low prior computer experience. What was not clear was if 
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there was any overlap between the two groupings and whether 

the sample cells were of equal size. While the description 

of the procedures used in this study lacked clarity, the 

results obtained were consistent with other research in this 

field. 

Determining if sex differences exist in terms of 

computer attitude and computer experience was the purpose 

behind the study conducted by Dambrot, Watkins-Malek, 

Silling, Marshall, and Garver (1985) . The specific areas 

explored were completion rates of computer courses, 

knowledge of computer languages, intention to major in 

computer science, and reported use of computers. 

Four different instruments were used in this study; the 

Fennema-Sherman Math Anxiety Scale, the Computer Attitude 

Scale, the Computer Aptitude Scale, and the American College 

Testing Program Mathematics Test. These tests, along with 

specific questions to determine prior mathematics and 

computer experience, were given to 540 students in a college 

introductory psychology class. This sample consisted of 198 

males and 342 females. 

Sex differences were determined by completing a MANOVA 

on the data obtained from the instruments. A univariate 

analysis of each separate variable was also conducted. 

The analysis of the data showed that there were small, 

but significant, sex differences in computer attitude, 

aptitude, and usage. It was found that the attitudes that 

45 

?i 



females held toward computers was generally more negative 

than the attitudes held by males. It was also found that 

the females had less computer aptitude and less math 

aptitude and experience than their male counterparts. With 

respect to computer usage and experience, more males had 

completed a computer course and knew a computer language 

than did the female subjects. 

Correlational analysis indicated that for males, their 

computer attitude was related to their levels of computer 

aptitude and math anxiety, while for the females, only math 

anxiety was related to computer attitude. 

The authors of this study concluded that difference in 

computer attitudes and usage rates between males and females 

may be an extension of the gender gap found in mathematics 

and science. Dambrot et al. (1985) suggested that remedial 

steps may be needed in order for women to fully take part in 

a computerized world. 

Random selection was not used to determine the specific 

subjects that were included in this study. Beyond this 

limitation, the authors did not explore why prior computer 

experience did not seem to play a role in determining 

computer attitude. This was a surprising result considering 

the widespread support of such a connection within the 

current body of literature. Also, what specific remedial 

steps should be undertaken in order to improve female 

attitudes toward computers were not discussed at all. 
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In a study conducted by Arch and Cummins (1989), the 

focus of the research question was on whether the 

integration of computer training into college students' 

classroom work would diminish the sex differences in 

computer attitudes and usage rates to a greater extent than 

if the students were left to learn how to use a computer on 

their own. 

Students enrolled in a freshmen-level college English 

course were randomly assigned to either one of 12 sections 

where a required computer-integrated format was to be 

employed or to one of 12 sections where computer training 

and usage was voluntary. 

A questionnaire containing self-reporting Likert-type 

scaled items on computer use, computer attitude, and 

perceived computer skill were given to the 362 subjects at 

the beginning and the end of the course. 

To investigate the differences between the sexes on the 

items measured, ANCOVAs were employed, with the initial 

measures as the covariates. A two by two factorial design 

across sex and section type was used. 

The results from the study indicated that there was an 

increase in use and positive attitude toward computers for 

all the students in the course. The greatest changes were 

among the subjects assigned to the sections where computer 

training and use were structured into the course. Any sex 
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differences with respect to computer attitudes and use 

diminished greatly or disappeared completely. 

For the males in the unstructured sections, their 

responses were just slightly lower than the responses of the 

subjects in the structured sections. In contrast, the 

females in the unstructured sections show substantially 

lower levels of computer usage and positive attitude toward 

computers than the other subjects. 

Arch and Cummins (1989) concluded that at the college 

level, required use of computers will result in little or no 

difference in attitudes toward computers and rate of 

computer usage among males and females. They stated that it 

is the extent of experience a female has with computers that 

will most strongly determine subsequent computer use and 

attitude. 

In an effort to gain insight into the factors that 

influence a person's use of computers. Hill, Smith and Mann 

(1987) conducted two studies. Their goal was to investigate 

whether experience with computers and/or the sense of 

computer efficacy a person holds are factors in determining 

the extent to which a person uses computers. 

In the first study, a questionnaire was administered to 

157 female and 147 male students enrolled in an introductory 

psychology class. The questionnaire contained items to 

assess efficacy beliefs with respect to computers, beliefs 

about the value of learning about computers, and intentions 
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to purchase or use computers in the future. Twelve weeks 

after the initial survey the same students were contacted to 

see if they had pre-enrolled in a computer course for the 

following semester. 

In the second study, 133 females were given the same 

questionnaire as was used in the first study, with 

additional questions to determine prior experience. A 

similar follow-up was conducted eight weeks later. 

The results of the research conducted by Hill et al. 

(1987), on a nonrandom sample, "provided evidence that 

perceived efficacy with respect to computers is an important 

factor in determining an individual's decision to use them" 

(p. 312). It was also noted that while previous experience 

with computers does not play a significant role in 

predicting the likelihood of using computers in the future, 

direct experience with computers is likely to increase a 

person's sense of computer efficacy and thus lead to 

possible greater use of computer technology in the future. 

A major shortcoming with the first study was the 

failure to investigate whether there were differences in 

computer efficacy beliefs held by males and females. With 

the sample sizes obtained in this study, this area of 

research could have been investigated more thoroughly. 

In a series of five studies involving over 450 

university students, Rosen, Sears, and Weil (1987) sought to 

determine what roles computer anxiety, computer attitudes, 
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and feeling toward computers played in the development of 

computerphobia. Questionnaires that measured computer 

anxiety and computer attitude were given to all the 

subjects. Demographic data was also collected. Generally, 

the students were enrolled in psychology or computer science 

courses. 

The combined results from the five research studies 

indicated that while older students had higher levels of 

computer anxiety than did younger students, they held 

similar feelings and attitudes toward computers as did the 

younger students. It was also noted that females had more 

negative attitudes toward computers than did males. One 

finding from this series of studies was that experience with 

computers did not seem to reduce computer anxiety or improve 

attitudes toward computers. This contrasts sharply with the 

findings of most of the research previously discussed. 

In a four-year longitudinal study conducted by Liu, 

Reed, and Phillips (1992), factors that may contribute to 

the development of computer anxiety, such as prior computer 

experience, major, and gender, were analyzed. Over the four 

year length of the study, 914 teacher education students 

were surveyed. The survey consisted of demographic and 

academic questions, along with questions pertaining to prior 

computer experience. Additionally, a 20-item, Likert-type 

scaled computer anxiety instrument was distributed to the 

students. 
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The analysis of the data collected over the four-year 

period showed that gender, major, and prior experience all 

had significant main effects on computer anxiety. 

Consistent with the finding of other researchers, Liu et al. 

(1992) found that while males had significantly lower levels 

of computer anxiety than did females, they had less prior 

computer experience than did the females, contrary to 

findings typically reported in this research area. Another 

finding that did correlate with other research was that 

science and math majors experienced less computer anxiety 

than did education and humanities majors. 

In a study reported by Miura (1987), the design of the 

research focused on the differences between college male and 

female students in their perceptions of self-efficacy 

regarding computer interest and use. A two-page 

questionnaire was used to collect demographic information, 

data on computer ownership and use, and the subject's 

interest in computers and computer science courses. The 

main section of the questionnaire consisted of 15 questions 

regarding the subject's self-evaluation of his or her 

efficacy with respect to computer programming, computer 

coursework, and personal use of the computer. Three hundred 

sixty-eight students in an undergraduate general education 

course participated in the study. 

An examination of the data indicated that there was a 

significant correlation between perceived self-efficacy and 
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gender, with males rating themselves much higher than did 

the females. The male subjects were also more interested in 

computers than were the females. However, Miura found that 

when self-efficacy was held constant, gender differences 

diminished significantly, thus indicating that "perceived 

self-efficacy may be an important consideration when 

examining gender differences in computer interest and use" 

(p. 303). 

In a study conducted by Kuhn (1989), 63 adult female 

subjects enrolled in college-level allied health courses 

were surveyed to determine their attitudes toward computers. 

The subjects were each given the Computer Attitude Scale 

developed by Dambrot et al. (1985). This Likert-type scaled 

instrument consisted of 20 positive and negative statements 

about computers. Additional data pertaining to age and 

prior enrollment in a computer literacy course were also 

collected. 

Simple means, standard deviations, t-tests results, and 

correlational findings were reported by Kuhn. Kuhn found 

that among this small, nonrandom population, computer 

anxiety was only present to a moderate degree. Prior 

enrollment in a computer literacy course was found to be 

significantly related to a more positive attitude toward 

computers. Age, on the other hand, did not correlate 

significantly with computer anxiety. 

52 



Gender differences in attitudes toward computers and 

amount of computer use was the focus of a study undertaken 

by Wu and Morgan (1989). A sample of 127 undergraduate 

students enrolled in courses varying from computer and 

information sciences to communications to linguistics were 

given self-administered questionnaires. The questionnaire 

consisted of items related to rate of computer use, prior 

course experience with computers, college major, and 19 

Likert-type response categories pertaining to perceived 

educational benefits of computers, negative social impacts 

of computers, value of computers, and potency of computers. 

An analysis of the information gathered by Wu and 

Morgan indicated that heavy computer users, technology-

oriented majors, and those subjects who had been required to 

use computers in other classes held more positive attitudes 

toward computers than did their counterparts. The 

researchers found that while male subjects were only 

slightly more positive about computers, the female subjects 

expressed more concern about the negative impact of 

computers on society. The authors concluded that 

"orientation towards computers may reflect previous 

experience with computers, but may also guide subsequent 

use" (Wu & Morgan, 1989, p. 226). 

Summers (1990) reported on a study conducted over a two 

year period that investigated graduate students' experience 

with computers and their feelings about computers at the 
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start of teacher training courses. Three hundred eighty-

nine subjects completed a questionnaire consisting of items 

to collect demographic and prior computer experience 

information and Likert-type items pertaining to feelings 

about computers. Most of the results that were reported 

were in the form of simple percentages, though some findings 

from chi-square analyses of the data were provided. 

Gender did not seem to play a major role in influencing 

subjects' feelings about computers, contrary to much of the 

reported findings in this area of research. A more thorough 

analysis of the sample data should have been undertaken to 

try to explain this possible discrepancy. Results that were 

consistent with other research findings did seem to indicate 

that computer experience was a determining factor in 

influencing an individual's feelings about computers. 

Summary of the research on computer attitude and 

college students. A synthesis of the research on attitudes 

students have toward computers indicates that experience is 

the key; the more experience a person has working with 

computers, the more positive will be his or her attitude 

toward computers. This positive attitude seems to lead to 

greater use of computer technology now and in the future. 

Experience with computers also seems to improve an 

individual's sense of self-efficacy with respect to using 

computers. This can directly lead to a more positive 
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attitude toward computers and greater use of the technology 

(Hill et al., 1987; Miura, 1987). 

Several of the studies (Arch & Cummins, 1989; Dambrot 

et al., 1985; Liu et al., 1992; Miura, 1987) point out that 

a gender difference seems to exist with respect to the 

amount of use of computers. This lack of usage by females 

may be due to their less positive attitude toward computers. 

As the research discussed earlier indicates, this may be 

grounded in the lack of experience females have with 

computers. 

Computer-Related Knowledge 

Howard and Smith (1986) initially contend that there is 

no relationship between computer attitude and computer 

knowledge. Later, they state that the knowledge of 

computers a person has is generally highly related to their 

experiences with computers and thus plays a role in the 

amount of computer anxiety a person may experience. 

Durndell et al. (1987) state that gender differences in 

computer knowledge are quite marked. Though computer-

related knowledge is highly correlated with computer 

experience, they hold that the lack of computer knowledge 

among women in general is not related to their level of 

computer aptitude but more to their lack of computer 

experience. 
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Rosen et al. (1987) did not find a relationship between 

gender and the ability to use computers. What was 

discovered is that women tend to question their own 

competency with respect to computers (Collis, 1985; DeRemer, 

1990). This negative appraisal of their own ability may be 

attributable to both the higher levels of computer anxiety 

women tend to experience, and to the negative attitudes most 

women hold toward computers. 

Analytical Review of Relevant Computer-
Related Knowledge Studies 

A more detailed analysis of the relationship between 

computer knowledge, experience, usage, and aptitude/ 

cognitive ability will be conducted in this section. Three 

articles, representing research conducted across these 

related fields, will be reviewed. 

Knowledge about, attitudes toward, and experience with 

computers were the three areas investigated by Durndell et 

al. (1987) to see what impact gender and course played in 

determining their outcomes. The questionnaire covering the 

three computer-related areas previously mentioned was given 

to 928 students attending college in Scotland. Based on the 

courses selected for inclusion in this study, the students 

were divided into four categories: Comp--students in courses 

dealing with computing and technology, Science--students 

enrolled in courses that were science based, Hi-IT 

(Information Technology)--students in non-computer science 
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courses which involved heavy use of computers, and Low-IT--

students who had registered for courses that were not 

computer or science related or incorporated minimal use of 

computers. 

ANOVAs, using experience and knowledge as the dependent 

variables and category and gender as the independent 

variables, were used by Durndell et al. (1987) to analyze 

the data. Results from this analysis indicated that there 

were marked effects on knowledge of and experience with 

computers for both categories of course and gender. 

Students in computer science and high information technology 

courses had greater computer-related knowledge and more 

positive attitudes toward computers than did the students 

enrolled in the science and low information technology 

courses. Gender differences in knowledge and experience 

were marked across all four categories of courses. The 

authors of the article suggested that this may be due to the 

females being less interested overall in computers than 

their male counterparts. 

The Conceptional Systems Theory (CST), a comprehensive 

model of cognitive development described by Harvey, Hunt, 

and Schroder (1961), was the basis used by Kagan and Pietron 

(1987) to differentiate four cognitive levels of 

development. The focus of the research conducted by Kagan 

and Pietron was to determine if a student's cognitive level, 

computer aptitude, prior experience using computers, and 
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inherent stress were factors in determining the degree of 

achievement he or she may obtain in a computer literacy 

course. 

The 60 subjects that participated in this study were 

undergraduates enrolled in a computers in business course-

Besides collecting demographic data on the subjects, the 

researchers assessed the subjects' cognitive levels using 

the 11 subscales of the Belief Systems Test, a Likert-type 

instrument developed by Harvey and Hoffmeister (1971). The 

11 subscales were used to segregate the subjects into four 

CST cognitive levels of development. 

Achievement in the computer literacy course was 

measured by three course exams. A 30-item test of computer 

literacy was used to assess and control for the subjects' 

prior knowledge and experience with computers. A 2 6-item 

computer attitude survey and a five scale stress survey were 

used to measure affective traits of the subjects, which have 

been previously related to achievement in learning to use 

computers. 

The research findings indicated that the variables that 

were the most important in predicting achievement in a 

computer literacy course were prior experience learning 

about and using computers. The data on computer aptitude 

and general cognitive level were only slightly related to 

the course grade. 
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The relationship between computer usage and cognitive 

ability was investigated in a study conducted by Arthur and 

Hart (1990). The purpose of the research was to identify 

cognitive ability as a variable that may account for 

differences in computer usage. 

Participants in the study were 62 college students. 

Two instruments were used to assess cognitive ability (the 

Advanced Progressive Matrices Set II and the Wesman 

Personnel Classification Test). A self-reporting measure 

was used to assess computer usage. 

The results obtained by Arthur and Hart indicated that 

there was a strong, positive relationship between 

performance on cognitive ability measures and an 

individual's usage of computers. It was also noted that 

there were no gender differences found in computer usage, 

contrary to studies previously described. 

Summary of the Research on Computer-
Related Knowledge 

The main point that emerges from these three studies is 

that a person's experience with computers is the key factor 

in determining his or her level of computer-related 

knowledge. With respect to any gender differences in 

knowledge levels, the small amount of research that has been 

done in this area does not indicate a consistent pattern of 

findings. 
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Gender Composition of Cooperative Work Groups 

Based on the computers and gender material presented 

earlier, the gender composition of cooperative learning 

groups must be seriously considered. The vast majority of 

teachers prefer placing students in mixed-gender groups 

(Underwood et al., 1990). But is this the best combination? 

A number of researchers have found that males in mixed-

gender groups tend to dominate the learning situation 

(Underwood et al., 1990). Specifically, Kiesler et al. 

(1985) and Wu and Morgan (1989) found that males monopolize 

the use of school computers. When they observed mixed-

gender groups, Siann et al. (1990) discovered that the male 

tended to dominate the time spent at the computer console, 

at times even physically crowding the female out. This may 

help explain why females usually have less computer 

experience than do males. Females tend not to compete with 

males for access to and control of the computer (Arch & 

Cummins, 1989). 

In 1986, Siann and Macleod cited several tendencies 

present in the interactions between male and female 

cooperative learning group members. One example given was 

that females were more willing to seek help from their 

partner than were males. A second tendency that was evident 

was how the male would respond to the request for help. 

Generally, the male would physically intervene in the 

process instead of giving verbal directions on how to 
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proceed. It was noted that such actions were generally 

resented by the female partner. 

When entering into a new group learning situation, 

females are generally more uncomfortable and anxious than 

are males (Hufford, 1991; Rosen et al., 1987). But once the 

learning task has begun, females tend to cooperate more and 

are more task-oriented than their male counterparts (Dalton, 

1990; Johnson, Johnson, & Stanne, 1985). 

Cooperative learning situations have proven to be 

successful in promoting student motivation and achievement, 

especially with female students (Hufford, 1991). 

Additionally, gender differences in attitudes toward 

computers are reduced significantly when females are placed 

in cooperative dyads (Siann et al., 1990). 

The establishment of single-gender groups seems to be 

beneficial for females. Evidence suggests that females 

learn more and gain increased opportunities for obtaining 

computer experience when such groups are created (Siann et 

al., 1990). 

The dynamics present within single-gender groups differ 

significantly from that which is found within mixed-gender 

groups. Single-gender groups tend to work together by 

sharing tasks. Through taking turns and by discussing the 

task before them, single-gender groups are usually more 

efficient time-wise and gain more from the learning 
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situation than do mixed-gender groups (Dalton, 1990; 

Underwood et al., 1990). 

For mixed-gender groups, the dynamics of the 

interaction can best be described as a division of labor. 

Members of such learning groups "cooperate by instruction" 

(Underwood et al., 1990, p. 49). One student (usually the 

male) takes charge of the keyboard while the other student 

(usually the female) provides the typist the necessary 

instructions for performing the given task (Underwood et 

al., 1990). 

One major outcome of the creation of male/male 

cooperative learning groups is the appearance of a high 

level of competition. Johnson et al. (1985) found that the 

behavior of males tends to be more competitive and off-task 

than the behavior of females when single-gender groups are 

established. The level of competition within male/male 

groups, and between such groups, often leads to members of 

the groups having difficulty cooperating with each other. 

Within some groups, open discord breaks out. At times, this 

competition can even reduce the amount of learning taking 

place (Dalton, 1990). 

Analytical Review of Relevant Research 
Studies on the Gender Composition of 
Cooperative Work Groups 

To explore in greater depth the relationship between 

the gender composition of cooperative work groups and the 
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impact the different compositions have on the knowledge of 

and attitude toward computers held by members of these 

groups, seven research articles will be examined. The first 

four articles employ elementary students as the research 

subjects, while the last three articles explore the impact 

of different group compositions have on college students. 

In cooperative learning situations, most teachers 

prefer to assign students to mixed-gender groups as compared 

to single-gender groups. Underwood, McCaffrey, and 

Underwood (1990) designed a study to investigate performance 

differences between mixed-gender and single-gender groups 

involved in a computer-based cooperative learning task. 

The sample consisted of 18 children from two classes in 

a school in England. There was an equal number of boys and 

girls involved in the study. 

The task the children were to perform involved the 

filling in of missing letters from passages of text 

displayed on a computer screen. The goal was to do as much 

of each passage as was possible within a 10 minute period. 

Three sessions were conducted. In the first and third 

sessions, each child worked individually. For the second 

session, the children were randomly assigned to one of three 

types of pairs: boy/boy, girl/girl, and boy/girl. The task 

undertaken by each pair was the same as for the other two 

sessions, with the cooperative learning setting being the 

only difference. 
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Four measures were recorded by the researchers: the 

number of letters attempted, the number of letters correctly 

inserted, the number of words attempted, and the number of 

words correctly completed. The scores achieved by each pair 

in the second session was given to each child working in 

that pair. 

The four measures were each submitted to an analysis of 

variance in order to identify the effects of paired 

groupings over the three sessions. The ANOVA applied to 

each of the four measures had two factors: sessions and 

gender. Sessions was a within-subjects factor and had three 

levels, while gender was a between-subjects factor, also 

with three levels (boys, girls, and mixed). 

The analysis undertaken for the four measures of 

performance indicated that there was an increase in activity 

and correct completions for the single-gender pairs as 

compared to the mixed-gender pairs and the individual 

working sessions. No overall gender differences were 

discerned. 

The authors of the study concluded that children 

working together in single-gender pairings perform better in 

computer-based activities than when they work individually. 

The authors also mentioned that single-gender pairings 

perform better than individuals working alone. 

During informal observations of the sessions, the 

authors noticed that single-gender pairs based their 
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cooperative effort on discussion, agreement and task 

sharing, while mixed-gender pairs worked through the 

instruction, with each partner assuming responsibility for 

different tasks (e.g., one would do the typing while the 

other would give instructions about which letters to press). 

The sample size used for this study was very small 

(n=18). This was mentioned as a problem in the discussion 

section of the article. The students involved in the study 

were also not adequately described. How representative were 

they of the population? What other background information, 

other than age, may have an impact on the results (i.e., 

social economic status, race, etc.)? With personality often 

being a major factor in the level of interaction found among 

participants in cooperative learning groups, was the range 

of personality types adequately represented by this small 

sample size? 

Finally, it was mentioned in the article that a pattern 

was found during the study where girls in mixed-gender 

pairings worked at a disadvantage. No empirical or 

anecdotal evidence was presented to support this statement. 

The social interaction between mixed-gender dyads was 

the primary focus of a study by Siann and Macleod (1986). 

Ten primary age males and females were randomly assigned to 

five mixed-gender pairs. The social interaction within 

these dyads was observed while the subjects worked using 

LOGO over four sessions. 
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In investigating the interaction within the dyads, the 

authors observed that the girls on the whole were less 

interested in using LOGO and less motivated than were the 

boys. It was also noted that the girls were more likely to 

seek help from the boys than vice versa. Finally, when the 

boys did provide help, it generally was in an active form 

(i.e., by pressing the appropriate keys) rather than 

verbally. Such behavior seemed to be resented by the girls. 

The authors felt that the type of social interaction 

they observed within the mixed-gender dyads played a 

significant role in limiting the access of females to 

computers and in their interest in such technology. 

The small sample size involved in this study severely 

limits the generalizability of the results. Also, the case 

study approach used in this study failed to provide any 

empirical data with which to support the conclusions reached 

by the authors. 

Siann, Macleod, Glissov, and Durndell (1990) conducted 

a study to investigate whether the type of computer-based 

activity with which children are involved will vary in its 

influence on the views of boys and girls about computers. 

The authors also wanted to explore whether girls working in 

girl/girl dyads would have more positive attitudes toward 

computers than girls who had worked in girl/boy dyads. 

One hundred fourteen children from four Scottish 

elementary schools were randomly placed in single- and 
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mixed-gender groups. As with the previous study, the 

students were observed while using LOGO in a cooperative 

learning situation over a 12-week period. Pre- and posttest 

measurements of attitude toward computers and cognitive 

ability were also administered to the subjects. 

Results from the study showed that although the gender 

differences in attitude toward computers diminished over the 

period of the study, the experiences of the females in the 

mixed-gender groups differed quite extensively from that of 

their male partners. In the vast majority of cases, the 

male would dominate the workings of the dyad at the expense 

of the female. 

The authors also concluded from the study that while 

girls working in girl/girl dyads did not differ in their 

attitude toward computers than did girls working in mixed 

dyads, they did gain more computer-related knowledge. 

The statistical analysis performed by the authors on 

the data collected was limited to the specific questions 

involved in the pre- and posttest attitude survey. No 

statistical analysis was performed on the cognitive data 

collected by the researchers. 

Much of the findings discussed by the authors was based 

on observational data collected by the researchers. This 

data was not analyzed in any meaningful, statistical manner. 

One of the expressed purposes of another study 

published by Siann and Macleod in 1986 focused on the social 

67 



interaction between pairs of children working together at a 

computer terminal. A particular emphasis was placed on 

male-female interaction. 

Ten of the 17 primary school children involved in this 

study were selected, based on their attendance records, for 

random assignment to five male-female dyads. Over four 

sessions, the pairs were assigned a task by one of the 

experimenters. Each child in the pair was expected to carry 

out the task individually. During the five minute time 

period allotted to each child to perform the task, the 

child's partner would observe the performance. 

Over the four sessions, the interaction that took place 

between the subjects were observed by the researchers. Such 

interactions as asking for help, to whom the subject 

appealed for help (his or her partner or one of the 

researchers), the offering of help by the viewing subject, 

and whether or not such help was accepted were recorded by 

the observers. Also, during the last three sessions, the 

subjects were timed while they performed the assigned tasks. 

The result of the observations by the researchers over 

the four sessions revealed three tendencies that emerged 

involving the interaction within the dyads: (a) the females 

were generally less interested and motivated than the males, 

(b) the females were more likely to ask for help from their 

male partners than the reverse, and (c) when the females did 

seek help from their partners, they tended to express 
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resentment when the males would provide the help in a 

physical sense (i.e., by pressing the correct key) rather 

than verbally. in terms of the time needed by the subjects 

to perform the tasks, the researchers found no real 

significant differences between the males and the females. 

The authors of this study concluded that gender 

differences with respect to interest in using computer 

technology begin to emerge as early as ages six and seven. 

The authors suggested that in order to provide young females 

with the best atmosphere in which to be exposed to computer 

technology, they should be placed in single-sex groups. 

Such a grouping would help to avoid the tendency, found in 

the mixed-sex dyads, of the male partners to dominate the 

computer terminal at the expense of their female partners. 

The major flaw with this study, as acknowledged by the 

authors, was the small sample size utilized. Though 

consistent with results found in other studies, the findings 

reached by Siann and Maclead are severely limited in their 

generalizability. 

In a study conducted by Piliavin and Martin (1978), the 

main goal of the research was to investigate whether women 

interacting in all-female groups would show more task-

oriented behaviors and fewer socioemotional-oriented 

behaviors than women interacting in groups with men. The 

researchers were also interested in determining if males in 

all-niale groups would show fewer stereotypically male task 
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behaviors and more expressive behaviors than would males in 

mixed-sex groups. 

Seventy-seven 4-person discussion groups were created 

(15 all-female, 16 all-male, and 46 mixed-gender groups). 

The subjects were primarily college freshmen and sophomores 

recruited from a wide range of undergraduate classes. The 

groups were audiotaped while they discussed three social 

problem situations. After the discussions were coded, a 2 x 

3 analysis of variance (gender and group type) was conducted 

on the group scores. 

The main finding of the study indicated that females 

interacting with males in the mixed-gender groups were more 

task-oriented and less socioemotional than females 

interacting in all-female groups, which was contrary to the 

authors' initial hypothesis. As for the males, in general 

there was no significant group effect, though males in 

mixed-gender groups were somewhat more socioemotional and 

less task-oriented than males in all-male groups. The 

results seem to indicate that to maximize female task-

orientation, females should be grouped with males rather 

than with other females only. 

Flynn, Saviage, Penti, Brown, and Watke (1991) 

described in detail the collaborative processes employed by 

groups of students. Three modes of collaboration were 

investigated by the authors: (a) hierarchical--domination 

and control within a group by a leader; (b) dialogic 
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interaction—equality and balance; and (c) asymmetrical— 

strong leader and group members who have different roles and 

different levels of responsibility. 

Two different groups of chemical engineering students 

participated in this case study. Group one was comprised of 

two males and two females. Group two contained three males 

and two females. The subjects worked together within their 

groups to produce four discrete reports that were combined 

into a final report. The subjects were encouraged to select 

different leaders for each report. The interactions within 

the groups were observed by the researchers. The subjects 

were also individually interviewed. 

Within group one, strong female leadership prevailed. 

There was some gender differentiation, with the women doing 

most of the writing while the men performed most of the 

calculations. The mode of communication utilized within the 

group was primarily dialogic in nature. The women were 

generally treated equally. This was probably due to the 

strong roles assumed by the women from the outset; they were 

the initial two leaders. 

Group two was male dominated, with the communication 

pattern primarily asymmetrical. At times there were 

overtones of the hierarchical collaboration format. The 

women played somewhat subordinate roles, being generally 

sources of information. The men performed most of the 

evaluation, analysis, and synthesis. The men would often 
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ignore the women when the women attempted to participate 

more fully in the collaboration process. Overall, the women 

did not seem to perceive that they were being treated 

differently. They reported that they felt that they were 

treated equally and were involved in the group effort. 

The authors of this study state that collaborative work 

may help counter male dominance. Through collaborative 

work, men and women would be given an opportunity to work 

together and for women to assert themselves in productive 

ways. 

One problem with this study was that the amount of time 

that the groups were observed was not given, nor was it 

stated under what circumstances the observations were made. 

The types of questions used in the interviews were also not 

provided. The authors did keep their conclusions to 

engineering students in particular; there was no attempt to 

generalize to a larger population. They also drew their 

conclusions from specific situations that were observed. 

Bradley (1980) examined the potential for augmenting 

women's influence potential in male-dominated groups by 

increasing their demonstrated competence (internal status). 

To conduct this study, 96 college sophomores and juniors 

enrolled in a basic public speaking course were divided into 

24 five-person groups. Twelve of the groups contained four 

males and a male confederate. The other 12 groups also 

contained four males, but this time the confederate was a 
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female. The assignment given to each confederate was to 

argue in favor of a deviant position throughout class 

discussions on journalistic concepts of copyright laws, 

originality, fair use, plagiarism, infringement, etc. 

The subjects filled out a questionnaire at the end of 

the course. They were asked to assess their interpersonal 

attraction for other groups members. 

The discussions usually lasted 45 minute and were 

videotaped. The groups were also observed through a one-way 

mirror. Raters of the videotapes rated the discussions for 

dominance, reasonableness and hostility and the competence 

of the deviant confederate involved in the discussions. 

Rating data was analyzed using analysis of variance. 

When a significant interaction was found, the Newman-Keuls 

procedure was used to determine the exact nature of the 

difference. 

Bradley found that gender and competence interacted. 

When females were not very competent, males tended to 

dominate them much more than when they were competent or if 

the confederate was a male. On the other hand, highly 

competent females were treated more reasonable than their 

low-competence female counterparts. Males were treated 

equally reasonable, regardless of competence. 

More hostile comments were directed toward low-

competence females than to either high-competence females or 

males in general, though more hostile comments were made to 
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low-competence males than to high-competence males. Low-

competence females were less influential than either high-

competence females or males in general, though high-

competence males were more influential than low-competence 

males. It was also found that male deviates were more liked 

than female deviates, regardless of competence. 

Bradley (1980) concluded that an individual's internal 

status (that is, demonstrated skill or knowledge in the 

immediate communicative setting) may be a more powerful 

determinant of his or her treatment and influence in 

decision-making groups than the person's gender, one measure 

of status external to the group. He also noted that highly 

competent females were treated the same as highly competent 

males—treated as equals once their ability, skill, or 

knowledge has been demonstrated. Overall, though, they were 

not as well liked as were their male counterparts. 

One problem with Bradley's (1980) study was that it 

seemed to stretch the results a bit to fit the hypotheses. 

He stated that the results supported the fact that an 

individual's internal status could be a more powerful 

determinant than their gender—but the results seemed to 

show that gender is still a powerful determinant. 
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Summary of the Research on Gender 
Composition of Cooperative 
Learning Groups 

The research that has been conducted to investigate the 

interaction that takes place between males and females 

within cooperative work groups seems to indicate a major 

difference between groups composed of elementary students 

and groups that involve college students. Mixed-gender 

groups of elementary students consistently show a pattern of 

male dominance of the female partner, particularly in access 

time to the computer keyboard. College students in mixed-

gender groups, on the other hand, seem to work more 

cooperatively. Within these groups, an individual's 

knowledge and skills seem to be the factors that determine 

what role he or she plays within the group, not his or her 

gender. 

Summary of Literature Review 

The goal of a review of literature is to find a set of 

common threads that weave their way through an assemblage of 

topically-related publications. In synthesizing the 

literature associated with the interactions between people 

and computers, one major theme was consistently evident. No 

matter if the subtopic dealt with computer anxiety, computer 

attitude, or computer-related gender differences, the key 

word that always seemed to emerge was experience. 

Whatever problem people have with respect to using 

computer-based technology, the underlying cause tends to be 
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a lack of experience with the technology. The vast array of 

literature supports the notion that the more experience a 

person has with any new technology, the more positive is his 

or her attitude toward using it, the less anxiety he or she 

will feel when exposed to it again, and the more likely he 

or she will use the technology in the future. 

This experience factor can come to the forefront very 

quickly in cooperative learning situations. Within the 

literature, the initial concern is with how the learning 

groups are set up. At this critical point, the gender 

factor may play a significant role in determining the type 

of experience an individual may likely encounter. 

The literature, overall, seems to support the creation 

of single-gender cooperative learning groups, especially in 

order to enhance the learning process and the opportunity to 

gain experience for females. But the importance of single-

gender versus mixed-gender issue seems to diminish as the 

age of the students under consideration increases. 
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CHAPTER III 

RESEARCH DESIGN AND METHODOLOGY 

This study will examine the conditions under which male 

and female college students should be assigned to computer 

workstations in a computer literacy course in order to 

maximize their computer-related knowledge and attitudes. 

This study focused on the impact mixed-gender and single-

gender cooperative learning groups have on the attitude held 

by college males and females toward computers and the extent 

of computer-related knowledge these males and females 

acquired while in a freshman level computer literacy course. 

An additional area of research which was explored was the 

differences in computer-related attitude and knowledge that 

males and females, who work in cooperative dyads or 

cooperative triads, held at the conclusion of the course. 

Design 

This quasi-experimental field study explored the effect 

of one treatment with four levels of placement at 

microcomputer workstations (mixed-gender vs. single-gender 

learning groups and dyad vs. triad learning groups). 

Individual scores of male and female subjects were also 

examined. The dependent variables utilized in this study 

were attitude toward computers and computer-related 

knowledge. A pretest/posttest design was utilized. For the 
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data analysis related to the hypotheses, the pretest 

attitude and knowledge scores were designated the covariates 

in the procedure of Analysis of Covariance (ANCOVA). The 

eight group experience and attitude questions included in 

the posttest were analyzed separately using the chi-square 

statistical test. 

Subjects 

The subjects for this study were students enrolled in 

an undergraduate core-required freshman level computer 

literacy course at a Midwestern regional state university. 

Twenty-six sections of the course, with an enrollment range 

of 30 to 45 students per section, took part in this study. 

Nine hundred twenty-two subjects completed the pretest 

instrument. Due to the fact that the posttest was 

administered during the last class meeting of the semester 

for each section, absentee rates were higher than normal; 

only 706 subjects completed the posttest. When matched with 

their pretest results, 564 subjects out of the 706 who took 

the posttest had completed both instruments. 

To determine if the subjects who were not included in 

this study differed in their computer-related knowledge and 

attitudes from the subjects who were included, four analyses 

of variance were performed. For the subjects who had 

completed the pretest survey but not the posttest survey, it 

was found that their pre-course computer-related attitudes 
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and knowledge did not differ significantly from the subjects 

that were included in the study (attitude pretest: £=0.3271; 

knowledge pretest: p=0.2667). For the subjects who had 

completed the posttest survey but not the pretest survey, it 

was also found that their attitudes and knowledge did not 

differ significantly from the subjects who were included in 

this study (attitude posttest: 2=0.7 92; knowledge posttest: 

£=0.3544). 

Description of the Course 

CS 130, Using Computers, is a three semester credit, 16 

week computer literacy course. The sections met either 

Monday, Wednesday, and Friday for 50 minutes, Tuesday and 

Thursday for 80 minutes, or Tuesday evenings for three 

hours. This course is part of the required undergraduate 

core and is comprised primarily of freshmen. 

A common course syllabus and schedule was utilized 

across all sections of CS 130. Approximately 30 percent of 

the class time was devoted to lecturing on such topics as 

computer hardware, software, various uses of computer 

technology, and the impact of computer technology on 

society. The remaining class time focused on hands-on 

laboratory experience with various application software 

programs (i.e., word processor, spreadsheet, database). 

Assignment to the course sections was based on student 

self-enrollment and section availability. Student 
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assignment to single-gender or mixed-gender or dyad or triad 

cooperative work groups was by self-placement and 

availability of seating at computer workstations. During 

the lab component of the course, the students operated in 

cooperative work groups while reviewing the software 

tutorials and working on the lab assignments. Assignments 

were generally structured so that the students could 

complete the work during the class period and hand in a 

single copy of the completed work for grading purposes. 

Most teachers of the course encouraged the students to 

equally share the keyboarding responsibilities during the 

tutorials and while working on the assignments. 

Laboratory exams, related to the specific software 

packages, and the lecture exams for the course were 

conducted during assigned class periods and were undertaken 

by the students individually. 

Instruments 

The initial section of the pretest requested 

information on the student's gender, age, college 

classification, and the last four digits of his or her 

Social Security number. The Social Security number was used 

to correlate an individual subject's pretest and posttest 

scores with the scores of his or her dyad or triad partners. 

Additional questions related to the student's ACT composite 

score, prior computer learning/experience, and ownership of 
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a computer were also included in this section (see Appendix 

A) . 

The next section of the pretest surveyed the student's 

attitude toward computers. The Computer Attitude Scale, 

authored by B.H. Loyd and D.E. Loyd (1985), is a Likert-type 

instrument consisting of 30 items. Positively and 

negatively worded statements of attitudes toward computers 

and the use of computers are presented. Three types of 

attitudes are represented in the instrument: (a) anxiety or 

fear of computers; (b) confidence in the ability to use or 

learn about computers; and (c) liking of computers or 

enjoying working with computers (Gressard & Loyd, 1986). 

In 1984, Gressard and Loyd conducted a factor analysis 

on the Computer Attitude Scale using a three-factor solution 

and a varimax rotation. The results from the factor 

analysis indicated that because "the three subscales share a 

large amount of common variance, the total score based on 

the three subscales could reasonably be interpreted to 

represent a general attitude toward working with computers 

that reflects liking, confidence, and freedom from anxiety" 

(Gressard & Loyd, 1984, p. 504). 

The alpha reliability coefficients for the three 

subscales of computer anxiety, computer confidence, and 

computer liking have ranged from .87-.88, .87-.91, and .88-

.91, respectively on several sets of data. The correlations 

between the subscales have ranged from .67-.84 (Gressard & 
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Loyd, 1984). According to the Directory of Unpublished 

Experimental Mental Measures (Goldman & Mitchell, 1990), the 

overall coefficient alpha reliability of the Computer 

Attitude Scale is .95. 

The Computer Attitude Scale employed a Likert-type 

scaling of five ordered responses that ranged from one point 

for "strongly agree" to five points for "strongly disagree." 

Starting with the first statement, every other statement was 

phrased in such a manner that a lower score indicated a more 

positive attitude toward computers. In order to obtain an 

overall score, the scores from the odd numbered statements 

described above were inverted so that five points were given 

for "strongly agree" and one point for "strongly disagree." 

The total score for these 15 statements was then combined 

with the total score from the even numbered 15 statements in 

order to produce an overall attitude score. This overall 

score was then divided by the number of statements in the 

survey (n=30) in order to reduce the result back to the same 

Likert-type scaling used with the original statements. A 

resulting higher score on the Computer Attitude Scale 

therefore indicated a more positive attitude toward learning 

about or using computers (Gressard & Loyd, 1986). 

The last section of the pretest was a survey of course-

related knowledge constructed by this investigator with the 

assistance of university instructors familiar with the field 

of computer literacy. Forty computer knowledge-related 
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multiple choice questions were presented. The scoring for 

the knowledge survey was performed on a correct/incorrect 

basis, with one point given for each correct answer. A 

maximum of 40 points was possible on the knowledge survey. 

To determine the reliability of the knowledge survey 

instrument, the split-halves method for assessing 

reliability was utilized (Carmines & Zeller, 1979) . After 

the pretest was administered to the subjects, the total set 

of items on the knowledge survey portion of the pretest was 

divided into odd and even numbered question halves. The 

scores on the halves were correlated to obtain an estimate 

of the instrument's reliability. A correlation coefficient 

of .55251 was obtained for the two portions of the split 

survey. A statistical correction was then performed using 

the Spearman-Brown prophecy formula to produce a reliability 

coefficient of .71176 for the entire knowledge test. 

In order to check on the external validity of the 

knowledge survey, a series of correlations were conducted on 

the data. A review of the correlations between the pre- and 

posttest knowledge surveys indicated that the knowledge 

survey was highly correlated with the subjects' reported ACT 

scores, reported levels of prior computer experience, and 

with the subjects' final course grade. Table 1 shows the 

Pearson correlation coefficients and the probabilities 

associated with the coefficents for the pre- and posttest 
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Table 1: Pearson Correlation Coefficients/ 
Prob>|R| under H^: RhQ=0 

Knowledge I ACT Score Experience Level Final Grade 

Pretest 0.50528 0.28973 0.44352 
Survey (0.0001) (0.0001) (0.0001) 

Posttest 0.50696 0.18684 0.52665 
Survey (0.0001) (0.0001) (0.0001) 

knowledge surveys and the reported ACT, experience, and 

final grade data. 

For the posttest, the first section asked for the last 

four digits of the student's Social Security number. The 

six demographic-related questions on the pretest were 

replaced by eight questions that surveyed the subject's 

experience with and attitude toward working within his or 

her cooperative learning group (see Appendix B). 

The first two questions sought the subject's perception 

of how much time he or she spent at the computer keyboard 

and how the workload was shared with the other group 

member(s) during a typical lab period. Question three asked 

the subject's preference in working in an all-male or all-

female group in the future, while question four examined the 

subject's reaction to working in future cooperative learning 

groups of two or more other people. The last four questions 

were presented in order to gain some insight into the 

subject's attitude toward his or her group and his or her 

experience while working within the group. 
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The remaining sections of the posttest were comprised 

of the Computer Attitude Scale and the knowledge survey. 

Both of these instruments were identical to the versions 

presented on the pretest. 

Procedure 

The research for this study was conducted at a regional 

state university located in a rural area in the Midwest. 

The current enrollment at this university is approximately 

6,000 students. 

The pretest for computer attitude and knowledge was 

administered by this investigator during the first full week 

of the fall, 1992 semester. The subjects for this study 

were students enrolled in 26 sections of a freshmen level 

computer literacy course. Nine hundred twenty-two subjects 

completed the pretest instrument. 

Twice during the semester each student was asked to 

sign his or her name to a diagram of the computer lab 

indicating at which computer workstation he or she worked. 

This information was used to verify the continuity of the 

specific learning groups. 

The posttest was administered within each section of 

the course during its last scheduled class for the semester. 

One of the part time instructors of the course was paid to 

coordinate the administration of the posttest instrument. 

The author of this study was not able to personally conduct 
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the administration of the posttest due to prior teaching 

commitments. 
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CHAPTER IV 

RESULTS OF THE STUDY 

This chapter presents the results of the study on 

college students' attitude and knowledge as related to 

computer technology within a computer literacy course. This 

study, as described in Chapter III, is interpreted in light 

of the six hypotheses presented in Chapter I and is followed 

by a summary. 

Survey Scoring and Subject Sampling 

The data gathered on each subject was associated with 

the other member(s) of his or her learning group by means of 

the Social Security numbers supplied and the seating chart 

information collected. Five hundred sixty-four subjects 

took both the pretest and posttest. Demographic data 

associated with these subjects are shown in Table 2. The 

data is shown in the form of percentages of the subjects 

that fall within the specified subcategories for gender, 

age, college classification, ACT exam score range, prior 

computer experience, and ownership of a microcomputer. 

Of this pool of 564 subjects, only 382 were members of 

learning groups that remained intact throughout the 

semester. The determination of what constituted an intact 

group was based on matching the subjects' names associated 

with a specific computer workstation on the first seating 
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Table 2: Demographic Data of the 564 Subjects 

GENDER-*-
AGE^ 
CLSS^ 
ACT^ 
EXP^ 
MICRO^ 

0 
4 2 . 7 
5 2 . 3 
6 1 . 7 
1 9 . 0 

9 . 9 
3 2 . 6 

1 
5 7 . 3 
3 4 . 0 
2 6 . 8 
4 9 . 4 

5 . 7 
6 7 . 4 

2 

1 0 . 1 
6 . 4 

2 2 . 1 
2 2 . 2 

3 

0 . 9 
5 . 1 
8 . 1 

1 8 . 3 

4 

2 . 7 
0 . 0 
1 . 5 

4 4 . 0 

•••Subject's gender: 0—Male, 1—Female 

^Subject's age group: 0—18 or less, 1—19-20, 2—21-23, 
3—24-28, 4 — 29 or older 

-^Subject's current college classification: 0—Freshman, 
1—Sophomore, 2—Junior, 3--Senior, 4—Graduate 

^Subject's ACT college entrance exam composite score: 
0 — 1-18, 1 — 19-22, 2 — 23-26, 3--27-30, 4--31-36 

'^Subject's prior experience working with computers: 
0--1 week or less, 1--1 week to 1 month, 2--1 month to 
6 months, 3--6 months to 1 year, 4--1 year or more 

^Subject's or family's ownership of a microcomputer: 0—Yes, 
1—No 

chart with the names associated with the same workstation on 

the second seating chart. Groups that did not vary in 

membership over the time period during which the two seating 

chart surveys were conducted were designated as being intact 

groups. The data collected on each of the 382 individuals 

was averaged with the data obtained from the other member(s) 

of his or her group in order to obtain group means. 

The individual groups were segregated into mixed-gender 

and single-gender subgroups and dyad and triad subgroups 

(see Table 3). To determine the required sample size for 

each group, alpha was set at .05 and a medium effect size of 

88 



Table 3: Distribution of Subjects by Gender and Group Type 

Gender/Group Type n 

Females 323 
Males 241 
Single-Gender 104 
Mixed-Gender 61 
Dyads 113 
Triads 52 

.50 was chosen (Cohen, 1969). Since this study incorporated 

a case II research design with the hypotheses stated in a 

nondirectional, two-tail, format, the sample size was set at 

49 (Shavelson, 1988) . Though the resulting power of the 

statistical tests was .70, this limitation was accepted due 

to the fact that there were only 52 triad groups from which 

to randomly sample (see Table 3). 

A stratified random sampling, without replacement, of 

49 groups was conducted for both the mixed-gender and 

single-gender subgroups. A second random sampling of 49 

dyad and 49 triad groups was also conducted, again without 

replacement. These two sets of random samples were selected 

from the pool of 165 intact cooperative learning groups. A 

third random sampling, without replacement, of 4 9 males and 

49 females was based on the 564 subjects with complete data 

sets. These randomly selected groups were the focus of the 

data analysis. The demographic data associated with the 

subjects selected for inclusion in the three sample groups 

is presented in Tables 4, 5, and 6. 
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Table 4: Demographic Data of the Subjects Included in the 
Single- and Mixed-Gender Sample Groups 

Single-Gender Groups-^ 

0 1 2 
GENDER 
AGE 
CLSS 
ACT 
EXP 
MICRO 

GENDER 
AGE 
CLSS 
ACT 
EXP 
MICRO 

36.0 
50.5 
62.2 
18.7 
9.9 

33.3 

51.3 
49.6 
53.8 
19.1 
11.8 
40.3 

64.0 
36.9 
23.4 
37.4 
2.7 
66.7 

Mixed-

48.7 
31.9 
31.9 
51.3 
5.9 

59.7 

8.1 3.6 
8.1 6.3 

30.8 12.1 
19.8 20.7 

-Gender Groups^ 

16.8 0.0 
5.9 8.4 
17.4 10.4 
21.8 16.0 

0.9 
0.0 
0.9 

46.8 

1.7 
0.0 
1.7 

44.5 

•'•49 groups. 111 subjects 

^49 groups, 119 subjects 

Table 5: Demographic Data of the Subjects Included in the 
Dyad and Triad Sample Groups 

GENDER 
AGE 
CLSS 
ACT 
EXP 
MICRO 

GENDER 
AGE 
CLSS 
ACT 
EXP 
MICRO 

0 
40.4 
55.6 
64.6 
19.2 
6.1 

31.3 

49.7 
55.8 
63.3 
17.0 
10.9 
34.7 

Dyad 

1 
59.6 
33.3 
25.3 
45.5 
5.1 
68.7 

Triad 

50.3 
32.0 
24.5 
48.2 
5.4 
65.3 

Groups 

2 

8.1 
7.1 

23.2 
20.2 

Groups 

10.2 
4.8 

22.0 
22.4 

3 

2.0 
3.0 

11. 1 
17.2 

1.4 
7.5 

11.3 
17.0 

4 

1.0 
0.0 
1.0 

51.5 

0.7 
0.0 
1.4 

44.2 

I49 groups, 99 subjects 

249 groups, 147 subjects 
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Table 6: Demographic Data of the Male and Female Subjects 
Included in the Sample 

AGE 
CLSS 
ACT 
EXP 
MICRO 

0 
44.9 
63.3 
17.8 
10.2 
38.8 

Male 

1 
38.8 
30.6 
53.3 
14.3 
61.2 

Subj ects-"-

2 
14.3 
4.1 

11.1 
16.3 

3 
0.0 
2.0 
15.6 
30.6 

4 
2.0 
0.0 
2.2 

28.6 

Female Subjects 

AGE 
CLSS 
ACT 
EXP 
MICRO 

ln=49 

2n=49 

57.1 
63.3 
22.4 
4.1 

28.6 

28.6 
24.5 
42.9 
4.1 

71.4 

10.2 
4.1 

28.6 
26.5 

2.0 
8.2 
2.0 

20.4 

2.0 
0.0 
4.1 

44.9 

In an effort to determine whether the sample groups met 

the assumptions needed in order to conduct tests of analyses 

of variance, univariate procedures were performed on the 

pretest knowledge and attitude scores. It was found that 

all of the sample groups were normally distributed and that 

there was homogeneity of variance between the groups. The 

assumptions for using analyses of variance were therefore 

met. 

Data Analysis 

Mean scores for computer attitude were generated for 

each group selected through the stratified random sampling. 

An analysis of covariance was conducted on the mean posttest 

attitude toward computers scores for the mixed-gender and 
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single-gender groups. The pretest attitude mean score for 

each group was selected as the covariate for this analysis. 

A similar analysis of covariance was conducted on the mean 

attitude scores for the dyad and triad groups and on the 

individual male and female attitude scores. Again, the 

pretest attitude score was used as the covariate. 

Mean knowledge scores were determined for each mixed-

gender and single-gender group and for each dyad and triad 

treatment group. An analysis of covariance was conducted on 

the mean posttest knowledge scores for these groups, with 

the group mean pretest score designated as the covariate. A 

similar analysis of covariance was conducted on the 

knowledge scores for the individual male and female subjects 

selected for inclusion in this study. 

A chi-square analysis was conducted on each of the 

eight questions that pertained to the individual subject's 

experience with and attitude toward working within a 

cooperative learning group. The score for each question was 

designated as the dependent variable and the single- or 

mixed-gender grouping, the dyad or triad grouping, and the 

sex of the individual subject were treated as the 

independent variables. 
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Analysis by Research Questions 

Hypothesis 1 

Do college students in mixed-gender groups have better 

attitudes toward computers than students who work in single-

gender groups in a computer literacy course? 

HQ: There will be no difference in the mean responses on the 

attitude toward computers scale for mixed- versus single-

gender learning groups. 

The means and standard deviations for the single-gender 

and mixed-gender groups are presented in Table 7. Table 7 

shows that the mean attitude score for the mixed-gender 

groups increased by the same amount (0.14 of a point) as did 

the mean attitude score for the single-gender groups. With 

no difference, the result was therefore not significant. 

The results of the analysis of covariance (ANCOVA), shown in 

Table 8, gave evidence that the null hypothesis cannot be 

rejected. 

Table 7: Means/Standard Deviations for the Computer Attitude 
Survey for Single-Gender and Mixed-Gender Groups 

Treatment Group 

Single-Gender Mixed-Gender 

n Mean^ SD n Mean^ SD 

Pretest 49 3.56 0.461 49 3.58 0.492 

Posttest 49 3.70 0.442 49 3.72 0.469 

Ifiased on a five-point Likert-type scale 
0 
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Table 8: ANCOVA Results for Attitude Survey Single-Gender 
and Mixed-Gender Groups 

Source of 

Pretest 

Grouping 

Error 

Variat ion SS 

9.704 

0.008 

10.225 

df 

1 

1 

95 

MS 

9.704 

0.008 

0.108 

F Value 

90.16 

0.08 

Pr>F 

0.0001 

0.7823 

Hypothesis 2 

Are college students in mixed-gender groups more 

knowledgeable about computers than students who work in 

single-gender groups in a computer literacy course? 

HQ: There will be no difference in the mean knowledge scores 

for mixed- versus single-gender learning groups. 

The analysis of the data associated with this research 

question indicated that the null hypothesis cannot be 

rejected. Table 9 shows that the mean knowledge score for 

the single-gender groups increased by 0.9 of a point more 

Table 9: Means/Standard Deviations for the Computer 
Knowledge Survey for Single-Gender and 
Mixed-Gender Groups 

Treatment Group 

Single-Gender Mixed-Gender 

n Mean-^ SD n Meani SD 

Pretest 49 18.7 3.807 49 19.1 4.178 

Posttest 49 22.3 5.141 49 21.8 5.985 

-'•Based on a 40-point total score 
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than did the mean knowledge score for the mixed-gender 

groups. The findings from the analysis of covariance 

indicated, though, that the result was not significant (see 

Table 10). 

Table 10: ANCOVA Results for Knowledge Survey Single-Gender 
and Mixed-Gender Groups 

Source of Variation SS df MS F Value Pr>F 

Pretest 944.114 1 944.114 43.89 0.0001 

Grouping 5.878 1 5.878 0.27 0.6024 

Error 2043.641 95 21.512 

Hypothesis 3 

Do college students who are enrolled in a computer 

literacy course and work at a computer with a single partner 

have more positive attitudes toward computers than students 

in the same course who work with two partners? 

H : There will be no difference in the mean responses on the 

attitude toward computers scale for students working in 

cooperative learning group dyads or triads. 

The data provided by this study indicated that the null 

hypothesis can be rejected. Table 11 shows that the mean 

attitude score for the dyad groups increased by 0.13 of a 

point more than did the mean attitude score for the triad 

groups. The difference was significant (see Table 12). 

Therefore, the null hypothesis can be rejected. 

95 



Table 11: Means/Standard Deviations for the Computer 
Attitude Survey for Dyad and Triad Learning Groups 

Treatment Group 

Dyad Triad 

n Mean-'̂  SD n Mean-'̂  SD 

Pretest 49 3.63 0.488 49 3.56 0.402 

Posttest 49 3.82 0.505 49 3.62 0.423 

ifiased on a five-point Likert-type scale 

Table 12: ANCOVA Results for Attitude Survey Dyad and Triad 
Learning Groups 

Source of Va 

Pretest 

Dyad/Triad 

Error 

ri at ion SS 

9.183 

1.020 

11.656 

df 

1 

1 

95 

MS 

9.183 

1.020 

0.123 

F Value 

74.84 

8.32 

Pr>F 

0.0001 

0.0049* 

*£ < .05 

Hypothesis 4 

Are college students who work with a single partner 

more knowledgeable about computers than students who work 

with two other people at a computer terminal while enrolled 

in a computer literacy course? 

H : There will be no difference in the mean knowledge scores 

for students working in group dyads or triads. 

The means and standard deviations for the dyad and 

triad groups are presented in Table 13. The analysis of the 

data indicated that for this research question, the null 
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hypothesis cannot be rejected. Table 13 shows that the mean 

posttest knowledge score for the dyad learning groups 

increased by 1.9 points more than did the mean knowledge 

score for the triad groups from the pretest scores. The 

findings from the analysis of covariance, however, indicated 

that the difference was not significant. The results from 

the analysis of covariance conducted on this data are shown 

in Table 14. 

Table 13: Means/Standard Deviations for the Computer 
Knowledge Survey for Dyad and Triad 
Learning Groups 

Treatment Group 

Dyads Triads 

n Mean-'- SD n Mean-'̂  SD 

Pretest 49 18.7 3.921 49 19.4 3.701 

Posttest 49 22.3 5.399 49 21.1 5.281 

iRased on a 40-point total score 

Table 14: ANCOVA Results for Knowledge Survey Dyad and Triad 
Learning Groups 

Source of Variation SS df MS F Value Pr>F 

Pretest 756.456 1 756.456 36.27 0.0001 

Dyad/Triad 32.000 1 32.000 1.53 0.2185 

Error 1981.095 95 20.854 
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Hypothesis 5 

Do female college students, who are enrolled in a 

computer literacy course, have more positive attitudes 

toward computers than male students in the same course? 

HQ: There will be no difference in the mean responses on the 

attitude toward computers scale for college males and 

females. 

Table 15 shows that the mean attitude score for the 

male subjects was 0.03 of a point higher than the mean 

attitude score for the female subjects. An analysis of 

covariance on this difference, though, indicated that it was 

not significant. The results, shown in Table 16, indicated 

that the null hypothesis cannot be rejected. 

Table 15: Means/Standard Deviations for the Computer 
Attitude Survey for College Males and 
Females 

Treatment Group 

Males Females 

n Mean-'̂  SD n Mean-'̂  SD 

Pretest 49 3.50 0.647 49 3.43 0.547 

Posttest 49 3.52 0.627 49 3.49 0.682 

•̂ Based on a five-point Likert-type scale 
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Table 16: ANCOVA Results for Attitude Survey for College 
Males and Females 

Source of Variation SS df MS F Value Pr>F 

Pretest 18.474 1 18.474 77.18 0.0001 

Male/Female 0.017 1 0.017 0.07 0.7890 

Error 22.738 95 0.239 

Hypothesis 6 

Are female college students enrolled in a computer 

literacy course more knowledgeable about computers than male 

students enrolled in the same course? 

HQ: There will be no difference in the mean knowledge scores 

for college males and females. 

The means and standard deviations for the male and 

female subjects are presented in Table 17. Table 17 shows 

that the mean knowledge score for the male subjects was 0.3 

of a point lower on the posttest survey than the mean 

knowledge score for the females. The gain in points from 

the pretest score was 2.6 points for the male subjects while 

it was 3.1 points for the female subjects. An analysis of 

covariance performed on these findings did not, however, 

provide the evidence needed to reject the null hypothesis. 

The results are shown in Table 18. 
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Table 17: Means/Standard Deviations for the Computer 
Knowledge Survey College Males and Females 

Treatment Group 

Males Females 

n Mean-'̂  SD n Mean-"- SD 

Pretest 49 18.1 5.946 49 17.9 4.962 

Posttest 49 20.7 8.125 49 21.0 6.442 

iBased on a 40-point total score 

Table 18: ANCOVA Results for Knowledge Survey of College 
Males and Females 

Source of Variation SS df MS F Value Pr>F 

Pretest 1627.863 1 1627.863 43.77 0.0001 

Male/Female 2.612 1 2.612 0.07 0.7916 

Error 3532.913 95 37.189 

Summary of Results 

The results from the analysis of covariance for 

hypothesis three indicated that the attitude the subjects 

had toward computers was influenced by the size of the 

cooperative learning group. Subjects in dyad groups held 

significantly more positive attitudes toward computers than 

did the subjects in triad groups. 

For hypotheses one and five, the analyses of covariance 

indicated that the attitude the subjects had toward 

computers at the start of the course, as indicated by their 
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pretest attitude scores, significantly determined the 

attitude toward computers the subjects held at the 

conclusion of the course, as measured by the posttest 

instrument (see Tables 8 and 16). The gender combinations 

present within the cooperative learning groups and the sex 

of the individual members of the groups, did not 

significantly influence the subjects' attitude toward 

computers. 

Hypotheses two, four, and six, which dealt with the 

computer-related knowledge of the subjects, could not be 

rejected based on the information obtained from the analyses 

of covariance. The computer-related knowledge that the 

subjects had at the beginning of the course, as indicated by 

their pretest knowledge scores, significantly influenced the 

computer-related knowledge held by the subjects at the 

conclusion of the course, as measured by the posttest 

instrument (see Tables 10, 14, and 18.). The number of 

members in the groups, the gender of the individual members 

of the groups, and the gender combinations present within 

the learning groups, therefore did not significantly 

influence the subjects' knowledge about computers. 
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CHAPTER V 

DISCUSSION 

This chapter summarizes the research study and presents 

conclusions that can be drawn from the findings. The 

practical implications of the conclusions are then 

discussed, along with their relationship to findings from 

previous research. Finally, recommendations for further 

research are suggested. 

Research Summary 

This study examined under which grouping conditions 

male and female college students should be assigned to 

computer workstations in a computer literacy course in order 

to maximize their computer-related knowledge and attitudes. 

Five hundred sixty-four subjects participated in the study. 

One focus of the study was on the impact membership in 

mixed-gender and single-gender cooperative learning groups 

had on the attitude held by members of these groups toward 

computers and the extent of computer-related knowledge these 

subjects acquired while in a freshman level computer 

literacy course. A second area of research explored the 

differences in computer-related attitude and knowledge of 

subjects working in cooperative dyads or cooperative triads. 

The final focus found within the study was on the individual 
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differences in computer-related attitude and knowledge held 

by male and female subjects. 

Stratified random samples of 49 were selected from each 

subcategory. The subcategories were single-gender groups, 

mixed-gender groups, dyad groups, triad groups, male 

subjects, and female subjects. 

A pretest/posttest design was used for this study. The 

pretest included questions covering demographic and 

computer-related background information, the Computer 

Attitude Scale survey, and a computer knowledge survey. The 

posttest contained the same computer attitude and knowledge 

surveys along with eight questions surveying the subjects' 

attitude toward working within groups. 

An analysis of covariance was conducted to compare the 

attitude toward computers held by single- and mixed-gender 

groups. The dependent variable was the group score on the 

Computer Attitude Scale posttest, obtained by determining a 

group mean of the scores the individual members of the group 

obtained on the Computer Attitude Scale. A similar group 

mean score on the pretest was used as the covariate. The 

same procedures were employed to analyze the differences in 

knowledge about computers held by single- and mixed-gender 

groups, as determined by the knowledge survey found on both 

the pretest and posttest. 

Separate analyses of covariance were also conducted on 

the dyad and triad groups and on the male and female 
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subjects selected for this study. Group means were 

determined for the dyad/triad groups while individual scores 

were utilized for the analyses involving male and female 

subjects. In both situations, though, the dependent 

variables were attitude toward computers and knowledge about 

computers, with group size, gender composition of the group, 

and the subject's gender as the respective independent 

variables. 

Six research questions were investigated in this study. 

The first question asked if college students in mixed-gender 

groups have better attitudes toward computers than students 

who work in single-gender groups in a computer literacy 

course. The results from the study indicated that were was 

no significant difference in attitude toward computers held 

by members of mixed-gender and single-gender groups. 

The second question asked if college students in mixed-

gender cooperative learning groups are more knowlegeable 

about computers than students who work in single-gender 

groups in a computer literacy course. No significant 

difference was found between the single-gender and mixed-

gender groups with respect to knowledge about computers. 

The third question asked if college students who are 

enrolled in a computer literacy course and work at a 

computer with a single partner have more positive attitudes 

toward computers than students in the same course who work 

with two partners. A significant difference in attitude 
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toward computers between students who work in dyad or triad 

cooperative learning groups was uncovered by this study. 

The fourth question asked if students who work with a 

single partner are more knowledgeable about computers than 

students who work with two other people at a computer 

terminal while enrolled in a computer literacy course. The 

analysis of the data collected for this question indicated 

that the amount of knowledge about computers held by 

subjects who worked with a single partner was not 

significantly different from that held by subjects who 

worked with two partners. 

The fifth research question asked if female college 

students have more positive attitudes toward computers than 

do male students in the same computer literacy course. The 

finding from the study indicated that there was no 

difference in attitude between college females and males 

with respect to computers. 

The sixth question asked if college females enrolled in 

a computer literacy course are more knowledgeable about 

computers than males enrolled in the same course. The 

results from the analysis of the data associated with this 

question found that the level of knowledge about computers 

was not significantly different between college males and 

females in a computer literacy course. 
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Results from Group Attitude Questions 

A post-hoc investigation of the eight cooperative 

learning group experience and attitude questions on the 

posttest was conducted in order to attempt to gain insight 

into what factors may influence a student's attitude toward 

and knowledge about computers. 

Question 1 

Estimate the percentage of time you personally spent at the 
computer keyboard during a typical lab period. 
A. Less than 25% 
B. 25% - 50% 
C. 50% - 75% 
D. 75% - 100 

The frequency distribution of the subjects' responses 

to this first question are displayed in Table 19 for the 

three independent variables utilized in this study. The 

results from the three chi-squares performed on the data 

Table 19: Frequency Distribution of Subjects' Responses 
to Question One 

Gender/Group Type-'̂  A B C D 

Single-Gender 

Mixed-Gender 

Dyad 

Tr i ad 

Males 

Females 

ln=49 
106 

1 1 . 7 1 

1 0 . 0 8 

4 . 0 4 

1 7 . 0 1 

8 . 1 6 

6 . 1 2 

2 2 . 5 2 

2 8 . 5 7 

1 8 . 1 8 

3 6 . 7 3 

2 4 . 4 9 

2 8 . 5 7 

3 6 . 9 4 

3 5 . 2 9 

4 0 . 4 0 

2 8 . 5 7 

3 6 . 7 3 

2 4 . 4 9 

2 8 . 8 3 

2 6 . 0 5 

3 7 . 3 7 

1 7 . 6 9 

3 0 . 6 1 

4 0 . 8 2 
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indicated that only with the dyad and triad groups was there 

a significant finding (X^(3,n=98)=26.832, £=.000). The 

subjects who worked in cooperative learning triads estimated 

that they spent less time at the computer keyboard, as 

compared to their partners, than did the subjects who worked 

in cooperative dyads. 

Question 2 

During this past semester, which of the following statements 
best describe your experience? 
A. Your partner(s) did most of the work during the lab 

periods. 
B. You and your partner(s) equally shared responsibility 

during the lab periods. 
C. You did more of the work during the lab periods than 

your partner(s). 
D. You did all of the work during the lab periods. 

In Table 20, the frequency distribution of the 

subjects' responses to the second question are displayed for 

Table 20: Frequency Distribution of Subjects' Responses 
to Question Two 

Gender/Group Type-'̂  A B C D 

Single-Gender 

Mixed-Gender 

Dyad 

Triad 

Males 

Females 

ln=49 

1 1 . 7 1 

1 4 . 2 9 

7 . 0 7 

1 8 . 3 7 

1 6 . 3 3 

2 . 0 4 

6 9 . 3 7 

7 0 . 5 9 

7 6 . 7 7 

6 4 . 6 3 

6 1 . 2 2 

7 7 . 5 5 

1 8 . 9 2 

1 3 . 4 5 

1 5 . 1 5 

1 4 . 9 7 

2 0 . 4 1 

1 8 . 3 7 

0 . 0 0 

1 . 6 8 

1 . 0 1 

2 . 0 4 

2 . 0 4 

2 . 0 4 
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this study's three independent variables. The results from 

the three chi-squares performed on the data indicated that 

no significant differences were found within the three 

gender and group types as to the subjects' descriptions of 

their group experience. 

Question 3 

In the future, I would prefer to work in an all male or all 
female group. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

The subjects' frequency responses associated with the 

three independent variables are shown in Table 21 for 

question number three. The chi-square tests uncovered a 

significant difference between single-gender groups and 

Table 21: Frequency Distribution of Subjects' Responses 
to Question Three 

Gender/Group Type-'̂  A B O D E 

Single-Gender 5.41 4.50 39.64 22.52 27.98 

Mixed-Gender 5.88 2.52 22.69 24.37 44.54 

Dyad 2.02 6.06 33.33 21.21 37.37 

Triad 8.16 2.72 27.89 25.17 36.05 

Males 2.02 6.06 33.33 21.21 37.37 

Females 8.16 2.72 27.89 25.17 36.05 

ln=49 
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mixed-gender groups (X^(3,n=98)=10.440,£=.034). It was 

found that subjects who were members of mixed-gender groups 

were less likely to prefer to work in single-gender groups 

m the future than were the subjects from single-gender 

groups. 

Question 4 

In the future, I would prefer to work in a group with two or 
more other people. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D- Disagree much of the time 
E. Strongly disagree 

Table 22 shows the frequency of the subjects' responses 

across the three independent variables for question number 

four. The results from the chi-square analysis of the data 

indicated that only between the subjects who worked in dyad 

Table 22: Frequency Distribution of Subjects' Responses 
to Question Four 

Gender/Group Type-'̂  A B C D E 

Single-Gender 11.71 15.32 26.13 19.82 27.03 

Mixed-Gender 16.81 18.49 23.53 15.97 25.21 

Dyad 10.10 14.14 25.25 20.20 30.30 

Triad 24.49 24.49 23.13 14.97 12.93 

Males 14.29 20.41 20.41 18.37 26.53 

Females 16.33 10.20 30.61 20.41 22.45 

ln=49 
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or triad learning groups was there a significant difference 

in attitude toward working in groups with two or more other 

people (x2(3,n=98)=19.697,£=.001). The subjects who worked 

in cooperative triads expressed a greater preference for 

working in groups of two or more other people than did the 

subjects in the cooperative dyads. 

Question 5 

I liked working with a partner or partners. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

The frequency distribution of the subjects' responses 

to question number five are shown in Table 23. An analysis 

of the results from the three chi-squares performed on the 

data indicated that there were no significant differences 

Table 23: Frequency Distribution of Subjects' Responses 
to Question Five 

Gender/Group Type-'̂  A B C D E 

Single-Gender 53.21 22.02 14.68 6.42 3.67 

Mixed-Gender 55.46 21.85 16.81 4.20 1.68 

Dyad 57.58 18.18 14.14 7.07 3.03 

Triad 51.02 26.53 15.65 4.76 2.04 

Males 48.98 28.57 20.41 2.04 0.00 

Females 57.14 19.05 11.90 11.90 0.00 

ln=49 
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found within the three gender and group types as to the 

subjects' feelings about working with a partner or partners 

Question 6 

In spite of individual differences, a feeling of unity 
existed in my group. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

Table 24 shows the frequency distribution of the 

subjects' responses to question number six. The results 

from the three chi-squares performed on the data indicated 

that there were no significant differences found within the 

three gender and group types as to the subjects' feelings 

about the sense of unity that existed in their groups. 

Table 24: Frequency Distribution of Subjects' Responses 
to Question Six 

Gender/Group Type-'̂  A B C D E 

Single-Gender 53.21 23.85 15.60 5.50 1.83 

Mixed-Gender 50.42 33.61 12.61 3.36 0.00 

Dyad 52.53 24.24 15.15 2.02 6.06 

Triad 53.74 28.57 12.24 4.76 0.68 

Males 36.73 32.65 26.53 4.08 0.00 

Females 50.00 30.95 16.67 2.38 0.00 

ln=4 9 
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Question 7 

I feel it would have made a difference to the group if I 
were not a member of the group. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

The frequency of the subjects' responses across the 

three independent variables for question number seven are 

shown in Table 25. The results from the chi-square analysis 

of the data indicated that only with the subjects who worked 

in dyad or triad learning groups was there a significant 

difference in attitude about their personal impact on their 

groups (X^(3,n=98)=18.994,£=.001). The subjects who worked 

in cooperative triads felt that their absence from the group 

would make more of a difference to the group than did the 

subjects who worked in the cooperative dyads. 

Table 25: Frequency Distribution of Subjects' Responses 
to Question Seven 

Gender/Group Type-'- A B C D E 

Single-Gender 22.94 21.10 30.28 8.26 17.43 

Mixed-Gender 29.41 21.85 26.89 9.24 12.61 

Dyad 23.23 20.20 14.14 14.14 28.28 

Triad 25.85 21.77 32.65 7.48 12.24 

Males 24.49 22.45 26.53 18.37 8.16 

Females 14.29 19.05 33.33 7.14 26.19 

1 n=49 
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Question 8 

I felt comfortable working in my group. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

Table 26 shows the frequency distribution of the 

subjects' responses to question number eight. The results 

from the three chi-squares performed on the data indicated 

that there were no significant differences found within the 

three gender and group types as to the subjects' feelings of 

comfort working in their groups. 

Table 26: Frequency Distribution of Subjects' Responses 
to Question Eight 

Gender/Group Type-'̂  A B C D E 

Single-Gender 64.22 20.18 10.09 1.83 3.67 

Mixed-Gender 66.39 23.53 8.40 1.68 0.00 

Dyad 70.71 15.15 9.09 1.01 4.04 

Triad 63.95 24.49 10.20 0.68 0.68 

Males 67.35 24.49 6.12 2.04 0.00 

Females 69.05 21.43 7.14 0.00 2.38 

ln=49 

Conclusions 

The results of this study indicated that the size of 

the cooperative learning group (dyad or triad) can have a 

significant impact on the attitude held by the members of 
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the group toward computers, though not on the extent of 

computer-related knowledge held by members of the group. 

Members of dyad groups felt that they spent more time at the 

computer keyboard than did the members of triad groups. 

Subjects in the triad groups, though, were more likely to be 

willing to work in groups of three or more people and to 

feel that they had a greater impact on their leaning group 

than did members of the dyad groups. 

Findings from this study also suggested that neither 

the gender composition of a cooperative learning group nor 

the gender of the individual subject within the group, seem 

to play any significant role in determining a subject's 

attitude toward computers or his or her knowledge about 

computers. 

When establishing cooperative learning groups, a 

college or university instructor should consider the size of 

the groups if the enhancement of the students' attitudes 

toward computers is an instructional goal. Other factors, 

such as gender composition of the learning groups or the 

gender of the students, need not be considered by an 

instructor when establishing cooperative learning groups 

within a computer literacy course. The generalizability of 

these conclusions, though, must be viewed in the light of 

the limitations associated with this study as stated in 

Chapter I. 
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Discussion 

An appraisal of the results of this study would 

indicate that the findings do add to the body of knowledge 

in the areas of the size of cooperative groups, the gender 

composition of cooperative groups, and the differences in 

computer knowledge and attitude between males and females. 

The findings support relevant issues reported in these 

fields of study. 

Size of Cooperative Groups 

The major findings from this study indicated that the 

computer-related attitude held by college students was 

influenced significantly by the size of the cooperative 

learning group (dyad or triad) within which they worked. 

The data indicated that members of dyad groups spent a 

greater proportion of their time at the computer keyboard 

during lab sessions than did members of triad groups. This 

greater exposure to hands-on computer experiences could have 

played a role in the development of the more positive 

attitudes toward computers held by members of the dyad 

groups as compared to the attitudes held by members of triad 

learning groups. The finding of such a possible 

relationship between increased computer experience and 

increased positive attitudes toward computers has much 

support in the literature (Arch & Cummins, 1989; Dambrot et 
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al., 1985; Fann et al., 1989, Gressard & Loyd, 1986; Wu & 

Morgan, 1989). 

The establishment of triad learning groups, on the 

other hand, would seem to enhance students' attitudes toward 

working in groups of such a size in the future. Membership 

in triad groups also would seem to increase the feeling held 

by members of such groups that they have a greater impact on 

the group as a whole than do members of dyad groups. 

Overall, though, the results of this study support the 

findings of Krendl and Lieberman (1988), whose ideal group 

size is two. When one of the instructional goals for a 

computer literacy course is to enhance the computer-related 

attitude held by the students, then the size of the 

cooperative learning groups should be set at two students 

per group-

Gender Composition of Cooperative 
Learning Groups 

In this study, it was found that there was no 

significant difference in computer-related knowledge and 

attitude held by subjects in single-gender and mixed-gender 

learning groups. This finding supports the results reported 

by Bradley (1980) and Flynn et al. (1991) that gender does 

not seem to play as significant a role in determining 

outcomes from cooperative learning groups as other factors, 

such as individual knowledge and skills. 
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Computer Knowledge and Attitude Differences 
Between Males and Females 

The analysis of the data collected on the attitudes 

held by college students about computers and computer 

technology indicated that there was no significant 

difference between males and females. The findings do seem 

to be contrary to the prevailing view within this research 

area that females have more negative attitudes toward 

computers than to males (Baack et al., 1991; Dalton et al., 

1990; Rosen et al., 1987; Siann et al., 1990). But the 

findings also lend support to the contention of Dambrot et 

al. (1985), DeRemer (1990), Loyd and Gressard (1984), and Wu 

and Morgan (1989) that there is no correlation between a 

person's attitude toward computers and his or her gender. 

The findings from this study suggested that there is no 

significant relationship between a college student's gender 

and his or her computer-related knowledge. This conclusion, 

though, must be viewed with caution since the content 

validity of the instrument utilized in this study must be 

questioned. With only a small increase in the mean 

knowledge score across the six groups from 18.65 on the 

pretest to 21.53 on the posttest, the instrument utilized to 

survey the subjects' computer-related knowledge may not have 

adequately reflected the content presented by the 11 

different instructors of the computer literacy course in 

which the subjects were enrolled. This result is consistent 

though with the lack of any uniform pattern of findings in 
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this area of research on gender and computer-related 

knowledge, especially on the collegiate level. 

A post-hoc investigation into what may contribute to 

the development of a person's attitude toward computers and 

knowledge of computers prior to entering a computer literacy 

course was based on the demographic data collected for this 

study. Two stepwise multiple regression analyses were 

performed on the data. The first analysis could account for 

16.73 percent of the variance of the subjects' attitude 

toward computers (see Table 27). This low percentage may be 

due to the narrow range of demographic and experience 

information that was collected as part of this study. 

Table 27: Stepwise Multiple Regression Analysis of 
Pretest Computer Attitude 

Variable Partial Model 
Step Entered R**2 R*^2 F Pr>F 

0.1321 0.1321 82.3312 0.0001 

0.0151 0.1472 9.5497 0.0021 

0.0110 0.1582 7.0605 0.0081 

0.0091 0.1673 5.8983 0.0155 

1 

2 

3 

4 

EXP^ 

ACT^ 

AGE^ 

MICRO"^ 

•'•Subject's prior experience working with computers. 

^Subject's ACT college entrance exam composite score 

^Subject's age at time of the pretest. 

^Subject's ownership of a microcomputer. 

118 



Tables 9, 13, and 17 show that the knowledge the 

subjects had about computers at the start of the course, as 

indicated by their pretest knowledge scores, significantly 

determined the knowledge about computers the subjects had at 

the conclusion of the course, as measured by the posttest 

instrument. Again, the gender combinations present within 

the cooperative learning groups, the number of members in 

the groups, and the sex of the individual members of the 

groups, did not significantly influence the subjects' 

knowledge about computers. 

The second post-hoc stepwise multiple regression 

analysis was conducted in order to investigate what factors 

may contribute to the development of a person's knowledge 

about computers. As Table 28 indicates, the demographic and 

experience data collected within this study could account 

for 35.24 percent of the possible factors that may 

contribute to such knowledge. 
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Table 28: Stepwise Multiple Regression Analysis of 
Pretest Computer Knowledge 

Step 

1 

2 

3 

4 

5 

Variable 
Entered 

ACT^ 

EXP 2 

MICRO"^ 

GENDER"^ 

CLSS^ 

Partial 
R**2 

0.2553 

0.0519 

0.0238 

0.0163 

0.0051 

Model 
R**2 

0.2553 

0.3072 

0.3310 

0.3473 

0.3524 

185. 

40, 

19, 

13, 

4, 

F 

.4740 

.4336 

.1703 

.4465 

.2374 

Pr>F 

0.0001 

0.0001 

0.0001 

0.0003 

0.0400 

Subject's ACT college entrance exam composite score 

2 

'^Subject's prior experience working with computers. 

^Subject's ownership of a microcomputer. 

^Subject's gender. 

^^Sub^ect's current college classification. 

Recommendations for Further Research 

Three areas in need of further research emerged during 

the time in which this study was conducted and the data 

analyzed. The first area relates to the knowledge college 

students have about computers. A stronger, more reliable 

and content valid knowledge survey instrument is needed to 

investigate whether any significant differences in knowledge 

levels between college males and females, students working 

in cooperative dyads and triads, and students working in 

single-gender and mixed-gender cooperative learning groups 

are present. 
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The second area in need of further research is an 

investigation into what factors contribute to the attitude 

toward computers and the knowledge held about computers that 

students in a college-level computer literacy course have 

upon entering into the course. The stepwise multiple 

regression analysis conducted within this study on the 

attitude toward computers the subjects held upon entering 

into the course only accounted for 16.73 percent of the 

variance of the subjects' attitude toward computers at the 

end of the course. A similar stepwise multiple regression 

analysis that was conducted on the subjects' entering levels 

of knowledge about computers accounted for 35.24 percent of 

the variance of the subjects' computer-related knowledge. 

Future research in this area should utilize instruments that 

seek a broader and more sensitive range of demographic and 

experiential data. Such information could possibly provide 

better insight into what factors aid in determining an 

individual's knowledge about computers and his or her 

attitude toward computers. 

An analysis of any data obtained through survey 

instruments cannot totally and clearly explain the social 

dynamics that may take place within cooperative learning 

groups. Further research that could possibly better expose 

what factors most contribute to the development of an 

individual's attitude toward computers and his or her 

knowledge about computer technology is the last area of 
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research suggested by this study. What is needed is a 

broader and more in-depth look into the social dynamics 

present within computer-based cooperative learning groups. 

Qualitative research in this area could possibly contribute 

significantly to our understanding of what factors may 

contribute most to the development of a person's computer 

knowledge and attitude. 
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APPENDIX A 

COMPUTER ATTITUDE AND KNOWLEDGE SURVEY 

Please fill in the last four digits of your Social Security 
number on the scan sheet. 

Directions: For the following questions, please fill in the 
appropriate letter on the scan sheet. 

1. Sex 
A. Male 
B. Female 

2. Your current age 
A. 18 or less 
B. 19-20 
C 21-23 
D. 24-28 
E. 29+ 

3. Current college classification 
A. Freshman 
B. Sophomore 
C Junior 
D. Senior 
E. Graduate 

4. The range within which your ACT composite score falls 
A. 1-18 
B. 19-22 
C 23-26 
D. 27-30 
E. 31-36 

5. The prior experience you may have had with learning 
about or working with computers 
A. 1 week or less 
B. 1 week to 1 month 
C 1 month to 6 months 
D. 6 months to 1 year 
E. 1 year or more 

6. Do you or your family own a microcomputer? 
A. Yes 
B. No 
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Directions: For each statement, fill in the appropriate 
letter on the scan sheet which tells how true the statement 
is for you, based on the following criteria: 

•̂  = strongly agree 
B = agree much of the time 
C = sometimes agree, sometimes disagree 
D = disagree much of the time 
E = strongly disagree 

7. Computers do not scare me at all. 

8. I'm no good with computers. 

9. I would like working with computers. 

10. Working with a computer would make me very nervous. 

11. Generally, I would feel OK about trying a new problem on 
the computer. 

12. The challenge of solving problems with computers does 
not appeal to me. 

13. I do not feel threatened when others talk about 
computers. 

14. I don't think I would do advanced computer work. 

15. I think working with computers would be enjoyable and 
stimulating. 

16. I feel aggressive and hostile toward computers. 

17. I am sure I could do work with computers. 

18. Figuring out computer problems does not appeal to me. 

19. It wouldn't bother me at all to take computer courses. 

20. I'm not the type to do well with computers. 

21. When there is a problem with a computer run that I can't 
immediately solve, I would stick with it until I have an 
answer. 

22. Computers make me feel uncomfortable. 

23. I am sure I could learn a computer language. 

24. I don't understand how some people can spend so much 
time working with computers and seem to enjoy it. 
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25. I would feel at ease in a computer class. 

26. I think using a computer would be very hard for me. 

27. Once I start to work with the computer, I would find it 
hard to stop. 

28. I get a sinking feeling when I think of trying to use a 
computer. 

29. I could get good grades in computer courses. 

30. I will do as little work with computers as possible. 

31. I would feel comfortable working with a computer. 

32. I do not think I could handle a computer course. 

33. If a problem is left unsolved in a computer class, I 
would continue to think about it afterward. 

34. Computers make me fee uneasy and confused. 

35. I have a lot of self-confidence when it comes to working 
with computers. 

36. I do not enjoy talking with others about computers. 

Directions: For each question, fill in the appropriate 
letter on the scan sheet 

37. A primary function of the Central Processing Unit of a 
computer is to information. 
A. store 
B. input 
C output 
D. input/output 
E. manipulate 

38. What happens to data in RAM memory when the computer is 
turned off? 
A. the data is lost 
B. the data is saved 
C the data is transferred to ROM memory 
D. nothing 

39. The portion of the computer's memory which cannot be 
changed is called 
A. RAM 
B. DOS 
C ROM 
D. K 
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40. Which of the following groups of computer terms does NOT 
refer exclusively to computer hardware? 
A. CRT, CPU, RAM chip 
B. speech synthesizer, disk drive, graphics digitizing 

pad 
C letter quality printer, ROM chip, keyboard 
D. integrated circuit, BASIC, disk drive 

41. Which of the following is NOT a peripheral device? 
A. monitor 
B. printer 
C. disk drive 
D. microprocessor 

42. Which of the following is the best type of printer to 
use for producing high quality graphics? 
A. dot matrix 
B. laser 
C letter quality 
D. daisy wheel 

43. In addition to the computer, what hardware is necessary 
for telecommunications applications? 
A. a printer 
B. a modem 
C a bulletin board 
D. both A and B 

44. Several microcomputers connected together with 
communication lines in order to access the same programs 
and data is an example of 
A. time-sharing 
B. multiple-processor 
C networking 
D. interface interaction 

45. The music box, weaving loom. Analytical Engine, and 
computer are based on the concept of 
A. performing calculations mechanically 
B. following programmed instructions 
C automatic punched cards 
D. Pascal's calculator 

46. The "native language" of the computer is 
A. Machine 
B. FORTRAN 
C BASIC 
D. English 
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47. The parameter which refers to the speed at which 
information is sent from one computer to another is 
called 
A. baud rate 
B. nulls 
C. folding 
D. duplex 

48. An organized collection of software that controls 
overall computer operation is called a(n) 
A. translation program 
B. instruction sorter/translator 
C operating system 
D. information system 

49. An algorithm is a 
A. step-by-step process for solving a given type of 

problem 
B. word processing program for the computer language 

ALGOL 
C special procedure for interpreting computer output 
D. special program for algebra 

50. The major purpose of a computer software program is to 
A. supply instructions to the computer 
B. develop a computer generated presentation 
C design input data for the computer 
D. output the results of the operation of the computer 

51. Mary wants to write some letters to prospective 
employers. She would also like to keep files on each of 
these employers detailing the size of the company, the 
type of position, and the job offers. What software is 
the most appropriate to meet Mary's needs? 
A. a word processing package 
B. a database management package 
C both a word processing and a database management 

package 
D. both a spreadsheet and a database management package 

52. One of the main advantages of writing with any word 
processing system, over writing with a typewriter, is 
that during editing and correction 
A. hyphenation of words is automatic 
B. the unchanged portions of the text need not be 

retyped by hand 
C different display systems can be used 
D. spelling can be corrected automatically 
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53. When using a word processor, which type of mode allows 
you to replace material by simply entering new 
characters? 
A. typeover mode 
B. nondestructive mode 
C. wordwrap mode 
D. constructive mode 

54. The "what you see is what you get {WYSIWYG}" feature on 
some word processing programs refers to 
A. the visual appearance on your screen of format 

commands you have given to your document 
B. the "menu" on your program disk 
C the manner in which the software is packaged 
D. the type of printer which is connected to your 

computer—either dot matrix or letter quality 

55. Editing more than one document at the same time is 
possible if your word processor has which of these 
capabilities? 
A. block mode 
B. search and replace 
C formatting 
D. windowing 

56. Using a grammar checker on documents created with a word 
processor 
A. automatically corrects errors in punctuation 
B. helps the writer locate errors in correct word use 
C highlights misspelled words 
D. eliminates the need to learn correct grammar and 

punctuation 

57. Mike wants to purchase a software package for his 
personal computer that can be used to create templates 
for projecting production costs on his farm. What type 
of software package would be the most appropriate for 
his needs? 
A. spreadsheet 
B. database management 
C word processing 
D. statistical 

58. Spreadsheet programs can be used to create 
A. business letters with extra wide horizontal margins 
B. files that can keep track of and sort information 

about students 
C. a personal budget that can be used for projections of 

savings and expenditures 
D. a mailing list that can be sorted alphabetically 
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59. The name, address, and sex of individuals in a dating 
service database would be called 
A. categories or fields 
B. files 
C. records 
D. bytes 

60. One advantage of using an electronic database is 
A. elimination of data processing personnel 
B. the ease of transferring the data to a spreadsheet 

file 
C the ease of locating and sorting information 
D. the ease of checking a document for spelling errors 

61. The term broadens an on-line database search. 
A. AND 
B. OR 
C. SHOW 
D. NOT 

62. Computer programs that perform useful work such as 
payroll, scheduling, and inventory are called 
A. integrated programs 
B. translation programs 
C language programs 
D. application programs 

63. A system that can store and deliver messages through the 
use of telecommunications is called a(n) 
A. text processing system 
B. facsimile transporter/transcriber system 
C electronic mail system 
D. a wireless mail system 

64. Computer systems are commonly used to perform "data 
processing" functions. This term may best be described 
as 
A. the process of critically analyzing large sets of 

data and making subjective decisions based on that 
data 

B. a type of information management used primarily in 
business and government applications, usually 
involving statistical operations 

C the exclusive domain of mainframe computers data 
processing is beyond the capabilities of a 
microcomputer because of its limited memory 

D. the process of handling information, including such 
operations as sorting, calculating, recording, 
classifying, and summarizing 
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65. Which type of computer software is the most capable of 
recreating situations such as the electoral process, the 
operation of nuclear power plants, and the lunar landing 
to allow students to experience the situation? 
A. administration 
B. tutorial 
C. simulation 
D. drill and practice 

66. Which of the following types of computer applications 
would be the most appropriate for visualizing the 
percentage of people voting for each candidate in an 
election? 
A. statistical package 
B. spreadsheet 
C database management 
D. computer graphics 

67. Artificial intelligence is NOT being used in which of 
the following ways? 
A. the industrial field in the use of robots on assembly 

lines 
B. the business field to collect and sort data 
C the education field to teach individualized lessons 
D. the medical field to diagnose illness and prescribe 

treatments 

68. The man known as the "Father of Computing" is 
A. Herman Hollerith 
B. Seymour Papert 
C Blaise Pascal 
D. Charles Babbage 

69. Four generations of modern computers can best be 
characterized by which group of words? 
A. punched cards, printed lines, control panels, 

diskettes 
B. math tables, difference engine, analytical engine, 

calculator 
C vacuum tubes, transistors, integrated circuits, 

microprocessors 
D. relays, electromechanical, vacuum tubes, transistors 

70. The concept of computer literacy is based on the 
assumption that 
A. computers will make reading and writing obsolete 
B. reading text from a video display is different from 

reading from a printed page 
C. everyone should be trained in computer science 
D. computers will be widely used tools in the future 
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71. The individual's legitimate rights to privacy are based 
on 
A. the Fourteenth Amendment to the U.S. Constitution 
B. executive orders from the Attorney General 
C the political philosophy of the U.S. president 
D. judicial and legislative decisions 

72. Which of the following does NOT describe a case of 
computer crime? 
A. Bill purchased a copyrighted computer program for 

figuring his income tax. His friend John expressed « 
desire to use the program. For Christmas, Bill 
copied the program and gave it to John. 

B. Sam used a password to gain access to the computer 
owned by his former employer. Over long distance 
phone lines, he used the computer to direct the 
operation of machines owned by his present employer. 

C A computer analyst at a Wall Street brokerage house 
programmed a computer to sell nonexistent securities 
through fictitious accounts. 

D. A teacher who used a computer in the classroom wrote 
educational programs and then made copies of then to 
sell to other teachers. 
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APPENDIX B 

POSTTEST QUESTIONS 

The following eight questions will be incorporated in the 
posttest, replacing the first six questions on the pretest. 

Directions: For the following questions, please fill in the 
appropriate letter on the scan sheet. 

1. Estimate the percentage of time you personally spent at 
the computer keyboard during a typical lab period. 
A. Less than 25% 
B. 25% - 50% 
C 50% - 75% 
D. 75% - 100 

2. During this past semester, which of the following 
statements best describe your experience? 
A. Your partner(s) did most of the work during the lab 

periods. 
B. You and your partner (s) equally shared responsibility 

during the lab periods. 
C You did more of the work during the lab periods than 

your partner(s). 
D. You did all of the work during the lab periods. 

3. In the future, I would prefer to work in an all male or 
all female group. 
A. Strongly agree 
B. Agree much of the time 
C Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

4. In the future, I would prefer to work in a group with 
two or more other people. 
A. Strongly agree 
B. Agree much of the time 
C Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

If you worked by yourself most of the semester during the 
lab periods for this class, please proceed to question 
number 9. 
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3. I liked working with a partner or partners. 
A. Strongly agree 
B. Agree much of the time 
C. Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

6. In spite of individual differences, a feeling of unity 
existed in my group. 
A. Strongly agree 
B. Agree much of the time 
C Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

7. I feel it would have made a difference to the group if I 
were not a member of the group. 
A. Strongly agree 
B. Agree much of the time 
C Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 

8. I felt comfortable working in my group. 
A. Strongly agree 
B. Agree much of the time 
C Sometimes agree, sometimes disagree 
D. Disagree much of the time 
E. Strongly disagree 
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