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The goal of this study was to determine if performance-based tests should be 

routinely administered to students in computer application courses. The purpose was to 

determine the most appropriate mode of testing for individuals taking a computer 

applications course. The study is divided into areas of assessment, personality traits, and 

computer attitudes. 

The population for this study consisted of undergraduate students who were 

enrolled in Computer Applications in Education courses at the University of North Texas. 

The sample consisted of two sections of the population course and included 

approximately 36 subjects for each section. Subjects in Section A, designated as the 

control group, were administered the traditional five objective-based, paper-and-pencil 

examinations throughout the semester. Subjects in Section B, designated as the 

experimental group, were administered performance-based examinations via computer 

throughout the semester. 

The data revealed no significant difference between the final test scores of 

members of the control group and members of the experimental group, thus indicating that 

the mode of testing has little effect on student ability to learn computer applications. 

Significant differences were found, however, for both groups between the paper-and-

pencil test scores and the computer test scores. The data indicate that both groups had 

higher scores on the computer-administered tests. The data also revealed that judging and 

feeling personality types performed better if the mode of testing throughout the semester 

involved paper-and-pencil testing. All other personality types were unaffected by the 

mode of testing. Positive significant changes in seven of ten attitudes toward computers 



were found among students in the computer tested group, whereas positive significant 

changes were found in only two of the ten attitudes toward computer s in the paper-and-

pencil tested group. The data indicate that less than 29 percent of the variability in the 

final examination scores can be explained by pre-existing knowledge about computers and 

attitude toward computers. 
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CHAPTER 1 

INTRODUCTION 

With the proliferation of computers in classrooms and laboratories throughout 

educational and training institutions, the possibilities of testing by computer rather than by 

traditional paper-and-pencil methods have become a popular topic for study. Mark 

Reckase (1990), a guest editor for a special issue of Measurement and Evaluation in 

Counseling and Development on computerized testing, states that the recent expansion of 

the use of computerized testing is due mainly to the availability of relatively inexpensive 

microcomputers. Computerized testing has been researched for use with standardized 

tests, adaptive tests and in computer-assisted instruction environments. Studies by Jerome 

Kapes and Timothy Vansickle (1992) compared the equivalence of paper-and-pencil tests 

and computer-based tests based upon specific standardized tests used for assessment by 

educators, psychologists, and counselors and found the computer-based tests to be more 

reliable. Alan Bugbee and Frank Bernt (1990) in a six-year study of computer testing, 

found that student performance on computer-administered examinations was as good as, if 

not better than, that on paper-and-pencil examinations. A study by Baird and Silvern 

(1992) found no evidence of an effect for mode of testing in assessing computer-assisted 

learning. 

With the emergence of computerized classrooms and laboratories, it is also 

possible to test students' ability to solve problems through the use of critical thinking and 

skill performance rather than their ability to answer questions in a multiple-choice format. 

Grant Wiggins (1993, 202) states that "Our ability to perform with knowledge can 

therefore be assessed only as we produce some work of our own." He defines the word 



"perform" as the ability to execute a task or process and bring it to completion, and 

discusses the use of performance-based tests to keep students from losing interest in the 

ultimate criterion. Wiggins (1993, 23) notes that performance-based assessment "allows 

teachers to evaluate a student's skill by asking the student to perform tasks that require the 

skill." With performance-based assessment, students perform with knowledge rather than 

by merely recalling or reorganizing the knowledge of others, as required with traditional 

generic assessment on standardized or multiple-choice tests. 

Two factors of computer acceptance have been researched: (1) computer anxiety 

and (2) personality traits conducive to computer acceptance. Computer anxiety has been 

shown to decrease with the amount of time spent using computers. The results of a study 

by Carolyn Rude-Parkins et al. (1993) indicated that high school teachers who were 

interested in technology were significantly more introvert-intuiting-thinking-judging (based 

on the Myers-Briggs Type Indicator) than were teachers in the general population. The 

authors report that this finding differs from the extrovert-sensing-feeling-judging or 

introvert-sensing-feeling-judging type suggested for teachers in general. They found that 

personality type seems to influence who commits to technology first and may also affect 

the timetable on which early adopters are able to complete the adoption process. 

However, little is known about the effects of computer performance assessment in 

computer courses Mid the effects of anxiety, attitude and personality traits with the 

performance. Bringing together these areas of research, this study focuses on the effects 

of computer performance assessment in a computer applications course. 

Statement of the Problem 

In the area of testing in computer application courses, it is not known if 

performance-based tests on the computer should be routinely administered to students. 



Purpose of the Study 

The purpose of this study was to determine the most appropriate mode of testing 

for individuals taking a computer applications course. The Computer Education and 

Cognitive Systems Program at the University of North Texas teaches approximately 400 

undergraduate students each semester in a Computer Applications in Education course. 

The purpose of the course is to provide an introduction to computer usage for education 

students. Classroom applications of computer usage as an instructional aid are addressed 

in the course, together with hands-on experience with software tools such as word 

processing, spreadsheets, and data base packages. The course is taught in a classroom 

which provides computers for each student, thereby allowing students to have daily 

exposure to computers. Traditionally, the assessment procedure for the course consists 

of six assignments throughout the semester and five objective-based, paper-and-pencil 

examinations. The assignments are performance-based and collectively constitute a 

portfolio. This study involved two sections of a Computer Applications in Education 

course and was implemented by a faculty person who traditionally teaches the course. 

Research Questions 

This study was divided into areas of assessment, personality traits, and computer 

attitudes. The following research questions were established at the beginning of the study: 

1. Is computer application education improved if students are tested by 

performance on the assigned application versus the traditional testing methods? 

2. Does the mode of testing used throughout the semester affect student 

performance? 

3. Is there a relationship between personality types and the success rate on testing 

mode? 



4. Does computer testing affect students' anxiety level and attitudes toward 

computers? 

5. Does prior computer education or usage impact students' performance? 

Significance of the Study 

This study is significant for the following three reasons: 

1. It provides information on the effectiveness of testing performance on 

computers. 

2. It provides information on students' reactions to testing performance on 

computers based on individual personality traits and anxiety. 

3. Computer instructors should be guided to more effective testing methods for 

individual students. 

Definition of Terms 

To facilitate understanding, the following terms are defined for the purposes of this 

study. 

Authentic assessments are performance-based, realistic, and instructionally 

appropriate assessments (Grace 1992). Jan Hawkins et al. (1993) describe an assessment 

as authentic when the performances the students exhibit are precisely those of interest in 

real life. 

Computer adaptive testing is a test which is administered on an individual basis 

using a computer. The computer not only displays the test items, it also accepts the 

examinee's responses to the items, selects items appropriate to the ability of the individual 

taking the test (based on examinee responses), and scores and reports the test results 

(Moe and Johnson 1988). 



: use of computers as a tutor for 

students. 

Performance assessment is the process of evaluating students' skills by asking them 

to perform complex tasks that require these skills (Hawkins et al. 1993). 

Portfolio is a purposeful collection of student work that exhibits to the student or 

others the student's efforts or achievement in one or more areas (Grace 1992). 

Portfolio assessment is the process of evaluating a collection of a student's work 

over time (Hawkins et al. 1993). 



CHAPTER 2 

REVIEW OF LITERATURE 

Introduction 

The possibilities of computerized assessment have become more prevalent with the 

installation of computers in schools. Doris Lidtke and David Moursund (1993) who 

studied computer usage in schools found that in 1982 there was approximately 1 computer 

per 125 students in K through 12 schools. In May 1993, the ratio was reported as being 

nearly 10 times higher. The following is a review of the related literature in the areas of 

(1) computer-assisted instruction testing and computer-adaptive testing (2) computer-

administered assessment (3) performance-based assessment and (4) computer anxiety and 

attitudes. Contributions from each area focus on the significance and relevance to 

computer performance assessment. 

Computer-Assisted Instruction and Computer-Adaptive Testing 

With improved programming techniques and the lowered cost of computers, 

machine-assisted instruction has evolved to include computer testing which permits some 

of the first research into computer-based testing in the context of computer-assisted 

instruction. Studying and testing in a computer-assisted mode and computer-adaptive 

mode have been researched and the literature has been reduced for this study to include 

research involving testing in the two fields. 

Baird and Silvern (1992) indicate in a study of computer learning and testing that 

there is no evidence that the mode of testing affects computer-assisted learning. They 

found that students were able to effectively study equally in either format (paper-and-
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pencil or computer) and performed equally well on the two testing modes (paper-and-

pencil or computer). Baird and Silvern's findings, however, offer some assurance that 

computerized testing is a valid measurement procedure. 

Computers have allowed the introduction of adaptive testing whereby an individual 

student's answers can be evaluated and a decision made as to the presentation of the next 

question to the student. Research has been done in this area to evaluate the effectiveness 

of computer-adaptive testing and attitudes and reactions associated with it. David Dalton 

and David Goodrum (1991), who evaluated computer-based pretesting for the diagnosis 

of lesson entry points, found that learners in computer-based adaptive treatment 

demonstrated significantly higher levels of performance on a posttest and expressed a 

significantly greater willingness to continue with the instruction. 

Sue Legg and Dianne Buhr (1992) attempted to determine how the administration 

of computer-adaptive examinations affect various ethnic, gender, ability, age, and 

computer-experience groups. They found examinees' attitudes toward computerized 

testing to be generally positive and observed few differences among groups, with the 

exception of computer anxiety. They found that students' feelings of anxiety were related 

to students' prior experience with computers, their ability, and their ethnic and gender 

groups, thereby indicating complicated interrelationships between the variables. 

Kim Moe and Marilyn Johnson (1988), who investigated participants' reactions to 

computerized adaptive testing, found that overall reactions to the computerized test were 

overwhelmingly positive. Students in their study reported that computerized testing can 

be a workable alternative to printed standardized testing. Administrators' reactions were 

mixed, however, as they had some difficulty with the planning and logistics of 

administration. 



Computer-Administered Assessment 

Past research on computer-administered assessment has been focused on 

administering equivalent tests on the computer and on paper. James Olsen et ai. (1989) 

were among the first to compare achievement scores from three methods of test delivery: 

paper administered, computer administered, and computer-adaptive administered. Their 

study revealed high levels of comparability between the three types of tests. No significant 

difference was found between paper-administered tests and computer-administered tests. 

Lauran Sandals (1992) reports that contemporary research projects and 

commercial projects use the four generations of computer-based assessment defined by 

Bunderson, Inouye and James Olsen in 1990: (1) computer testing; (2) computer-adaptive 

testing; (3) continuous measurement; and (4) intelligent measurement. In computer 

testing, an existing paper test is transferred to the computer. In computer-adaptive 

testing, a process of adaptation is evident throughout the administration of the test. In 

continuous measurement, changes in students' knowledge are measured and instructional 

interactions are altered accordingly. In intelligent measurement, knowledge-based 

capability is added to the other three generations. Bunderson, Inouye, and Olsen (1990) 

view the major impediments to computer-based assessment as being the costs of hardware 

and software and adequate research expertise in the development of the tests. 

Alan Bugbee and Frank Bernt (1990), who studied the use of computer-

administered testing for six years, found that student performance on computer-

administered examinations was as good as, if not better than, that on paper-and-pencil 

examinations and that students consistently gave computer-administered testing a positive 

rating. 

Two areas examined in a study by Ronald Eaves and Earl Smith (1986) were the 

format of the examination (paper-and-pencil or computer-based) resulting in differences in 

scores, and the affect of amount of previous experience with computers on students' 



scores. Their study revealed that the use of paper-and-pencil examinations or computer-

based examinations resulted in no difference in scores. Their study also revealed that 

students' amount of previous computer experience had no effect on their scores, thus 

defusing the complaint that computer tests actually evaluate the typing ability and 

computer expertise of students rather than their knowledge about a subject. 

P. Fletcher and M. A. J. Collins (1986-87) attempted to determine whether 

students were disadvantaged by taking computer tests instead of written paper forms of 

the same tests. Their study revealed that students' scores were roughly equivalent and that 

students were not disadvantaged by taking computer-administered rather than paper-and-

pencil tests. The study also revealed that most students preferred computer-administered 

tests. Even though a significant number of students initially had negative attitudes toward 

the idea of computer testing, the majority of students had positive changes in attitude by 

the end of the semester. 

Contradictory results were obtained by Paul Dimock and Pierre Cormier (1991) in 

a study designed to determine whether scores obtained using a computerized test differed 

from scores using a standardized paper-and-pencil test format. They concluded from their 

investigation that a computerized version of a standardized test should not be assumed to 

be equivalent to a paper-and-pencil test. They also found that reduced performance on the 

computerized version of a paper-and-pencil test was not related to students' level of 

computer anxiety or to their computer familiarity. 

Other studies have suggested a need for computer training before computer testing 

can be considered equivalent to paper testing. Jo Ann Lee, Kathleen Moreno, and J.B. 

Sympson (1986) found that the scores obtained on aptitude tests administered using 

computers were lower than the scores obtained using paper-and-pencil tests, whereas the 

majority of the research indicated the contrary. They recommend more training in the use 

of computers to alleviate possible computer anxiety. 
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While most research has shown performance scores to be equivalent on paper-and-

pencil and computer tests, computer tests are described as faster and more reliable for 

delivering standardized tests. Robert Reardon and Teri Loughead (1988) examined the 

equivalence of administration procedures and score results for paper-and-pencil and 

computer versions of the Self-Directed Search. They found that the results suggested no 

differences in the formats of the two procedures and that the equivalence was 

generalizable to both men and women. The results did, however, show strong differences 

in administration time and student preferences; the computer version was faster and was 

preferred by students. The purpose of a study by Timothy Vansickle, Charlotte Kimmel, 

and Jerome Kapes (1989) was to compare two forms (computer-based and paper-and-

pencil) of the Strong-Campbell Interest Inventory to determine equivalence. The results 

of their study indicate that the two forms are equivalent, but suggest that computer-based 

administration may be more reliable and faster to administer. The authors feel that if the 

findings can be replicated, users of computer-based tests will benefit from increased 

reliability while maintaining confidence in previously established norms and validity 

evidence associated with paper-and-pencil administration formats. 

In a study of computer-based testing in higher education, Steven Wise and Barbara 

Plake (1990) describe computer-based testing as requiring less time and allowing for the 

testing of more information than traditional methods. They report that computer-based 

simulations are being used in the training and testing of the problem-solving skills of 

students. Wise and Plake expect text publishers to develop and market computer-based 

test materials and suggest that the trend will be toward integrated computer-based systems 

of instruction and testing. Their study revealed no evidence that computer anxiety or 

amount of computer experience influences scores on computer-based tests. 

Some areas can be tested more reliably through the use of a computer. Charles 

Barman (1986) attempted to develop an alternative to personal interviews to assess levels 
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of cognitive ability. Group paper-and-pencil tests appeared to allow a person s reasoning 

abilities to be overestimated or underestimated. Results were that tasks assessing Piaget s 

levels of cognitive ability could be assessed more reliably by computer than by interview. 

Management procedures for administering the computerized tests were minimal and 

results could easily be saved to disk. 

Most researchers in the computer-administered assessment area combine studies in 

performance as measured by scores and levels of anxiety as measured by attitude and 

anxiety questionnaires. A study undertaken by Thomas Ward, Simon Hooper, and 

Kathleen Hannafin (1989) to determine whether a computerized test incorporating the 

interface of a paper-and-pencil test had any effect on performance and attitudes of 

examinees, revealed no significant difference in performance but showed the computer-

tested group to have higher anxiety levels. The authors suggest that the difference might 

be attributable to the novelty of computer testing or the result of a fear of computers, and 

that either might dissipate with repeated exposure to computer testing. Contrary to earlier 

findings, their study revealed that 75percent of the students studied found computerized 

tests to be harder; however, the increased anxiety and negative feelings caused no 

difference in test performance. 

Maria Llabre et al. (1987), in a study of the effects of computer-administered 

testing on test anxiety and performance, concluded that computer-administered testing can 

potentially increase test anxiety and depress test performance for examinees who are 

relatively unfamiliar with computers. Implications from their study are that examinees 

need to be familiarized with the technology used in testing prior to test administration. 

Michael Feuer, Kathleen Fulton, and Patricia Morison (1993) encourage new 

testing methods which incorporate more direct assessment of student knowledge and 

performance and which profit from advances in computer and video technologies. They 
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envision that these new testing methods can enrich the information provided by 

conventional tests. 

Performance-Based Assessment 

In moving from the Industrial Age to the Information Age, emphasis is being 

placed on the value of assessing thinking skills to solve real-life problems. Testing of 

students' memorization of rote facts is being replaced by testing based on performance. 

Assessment based on performance is only possible if the proper equipment exists for 

performance. The influx of computers into the classroom can provide the vehicle for 

assessing performance in a variety of life-like situations; however, most research in the 

performance-based assessment area does not include the use of computers. In a paper 

defining and addressing performance-based assessment, portfolio assessment, authentic 

assessment, and the use of computers and video technologies in the assessment, Jan 

Hawkins et al. (1993) report that educational goals now emphasize thinking and problem 

solving that cannot be tested by traditional multiple-choice tests. Hawkins et al. note that 

computer and video technologies are essential to realizing performance assessment and 

have developed four components necessary to using performance assessment: (1) set of 

tasks; (2) criteria; (3) library of exemplars and (4) training systems for scorers. 

Using technology, teaching and testing can be integrated in a manner heretofore 

not possible with multiple-choice testing. Herbert Rudman (1989), who discusses the 

integration of teaching and testing, states that systematic observations of a student 

applying a skill can be thought of as a form of performance testing and can be used to 

determine when to present new material. Rudman reports that performance testing helps 

teachers gain a perspective of the range of attained learning as well as individual 

competence. His study showed that students believed that frequent testing helped them 
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retain more content, reduced text anxiety, and aided their own monitoring of their 

progress. 

Richard Shavelson, Gail Baxter, and Jerry Pine (1992) discuss the reality of 

alternative achievement assessments which are based on students1 performance of 

concrete, meaningful tasks. They report that alternative achievement assessments should 

be developed with the idea that a good assessment makes a good teaching activity, and a 

good teaching activity makes a good assessment. Their study revealed that students' 

hands-on performance could be reliably evaluated but that a substantial number of tasks 

may be needed to estimate the students' achievement. Shavelson et al. suggest that greater 

consideration and resources be given to teaching and learning rather than to account 

taking. 

Grant Wiggins (1993) discusses the aim of education as helping individuals to 

become competent intellectual performers and not rote selectors of answers on a test. 

Wiggins states that authenticity in testing makes students experience questions and tasks 

under situations as they typically occur, and that the knowledge, skills, and attitudes in a 

particular situation need to be defined with the essential criterion of a good test being its 

congruence with reality. Wiggins stresses that test-makers have an obligation to connect 

their tests to tasks in real-world situations. 

Grant Wiggins (1990,2) defines assessment as authentic "when we directly 

examine student performance on worthy intellectual tasks. Traditional assessment, by 

contrast, relies on indirect or proxy items." Wiggins states that authentic assessment 

requires that students be effective performers with acquired knowledge. He reports that 

test validity should depend on whether the test simulates real-world tests of ability. He 

declares that if the aim of education is to monitor performance, then traditional testing is 

adequate but if the aim is to improve performance, then tests must be composed of tasks, 

criteria, and standards. 
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John Patrick (1991) discusses factors associated with higher achievement. He 

found that students who said their teachers required them to interpret and apply 

knowledge to the completion of tasks tended to score much higher on assessments of 

knowledge than did respondents whose lessons were limited mostly to reading and 

recalling. 

Lawrence Rudner and Carol Boston (1994), who discuss the impact of 

performance assessment, note that full issues of major education journals, including 

Educational Leadership (April 1989 and May 1992) and Phi Delta Kappan (February 

1993) have been devoted to performance assessment. They emphasize that new interest in 

performance assessment comes from superintendents, state legislators, governors, and 

federal officials who see performance assessment as motivation for students to learn skills 

and concepts that incorporate real-world situations and today's expectations. Rudner and 

Boston view performance assessment as a learning opportunity itself and encourage 

teachers and administrators to begin exploring performance assessments as a diagnostic 

tool for measuring what students know and as a method to fully engage students in their 

own learning. 

A paper by Donna Harrington-Lueker (1991) discusses the advantages of 

performance-based assessment and its implementation in schools. She states that 

performance-based assessment tests higher-order thinking skills and reports that twenty-

eight state departments of education currently require performance-based assessments. 

She emphasizes that a teacher cannot simply superimpose performance-based assessment 

on traditional education philosophy and suggests that schools make a considerable 

commitment to professional training and development. Harrington-Lueker also points to 

the problem of reliability in testing because of the inability to score performance-based 

tests by computer. 
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Robert Linn, Eva Baker, and Stephen Dunbar (1991), in an article on complex, 

performance-based assessment, discuss the need for traditional criteria for assessment to 

be expanded. They define performance-based assessment as involving the performance of 

tasks valued in their own right as opposed to paper-and-pencil assessment that primarily 

contains indicators of other performances. Egon Wendel (1982) found that criterion-

referenced assessment was accomplished more frequently with performance measures than 

with paper-and-pencil tests in methods courses for pre-service teachers. 

Critics of performance assessment stress the concern of reliability and validity of 

performance assessment and acknowledge that educators must commit the time, attention, 

and money necessary to produce high-quality assessments. Carol Ascher (1990) reports 

that performance-based assessment stresses higher-order thinking skills, a wide range of 

competencies and requires students to perform activities that will be needed in life 

situations but lists reliability and cost of scoring as problems or disadvantages of 

performance-based assessment. 

Various methods of alternative assessment exist including portfolio assessment, 

oral examinations, open-ended questions, essay questions, group projects, interviews, and 

observations. Portfolio assessment is the form best suited for enhancement by the use of 

technology. Portfolios, as described by Gwen Solomon (1993), are collections of 

students' work that give evidence of their best thinking, understanding, writing, and 

performance on a subject or skill. Solomon feels that a richer picture of what a student 

can learn and perform can be attained by using technology. From the study of appropriate 

assessment of young children, Cathy Grace (1992) reports that portfolios can be intended 

to motivate students, to promote learning through reflection and self-assessment, and to 

be used in evaluations of students* thinking and writing processes and should indicate 

students progress toward a standard of performance that is consistent with the teacher's 

curriculum and appropriate development expectations. Linda Elman (1992), in a book 
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review of Educational Performance Assessment, describes three qualities noted in the 

book that make portfolios attractive: authenticity; usefulness for demonstrating individual 

students growth; and the role they play in empowering teachers, students, and parents. 

In discussing portfolios as authentic assessments, Roger Farr (1991) states that 

performance assessment is nothing more than the development of an activity that actually 

represents the task to be performed on a job. He opines that tests should be so much like 

instruction that teachers want to administer the test for its instructional value. Farr 

recognizes the importance of testing with open-ended questions that allow students to 

apply their knowledge with a variety of responses, and notes that tests should be presented 

as tasks that have a realistic focus. 

Technology's role in assessment is increasing as the technology becomes available. 

Bruder (1993), in discussing technology's potential in the role of assessment, stresses the 

importance of using available technology when designing alternative assessment products. 

Use of the computer in simulations and real-life activities provides an alternative method 

of assessment. Bruder views the value of rote memorization diminishing as greater value 

is placed on students' ability to solve problems through critical thinking. Steven Wise and 

Barbara Plake (1989) found that the employment of computers in testing presents 

opportunities for a fundamental change in educational measurement and opens the way for 

measurement that has been awkward or unavailable. 

Computer Anxiety and Attitude 

Users' acceptance of computers is essential before computers can successfully be 

used for assessment. Alex Koohang (1989, 137) notes that "one factor in successful 

implementation of computers in the classroom is user acceptance, which may be 

influenced a great deal by users' attitudes." In Koohang's study of attitudes toward 

computers, he found that males perceived computers to be more useful than did females 
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and that subjects who had more computer experience expressed more positive attitudes 

toward computers. He found that increased keyboarding experience resulted in more 

positive attitudes toward computers and that students with programming knowledge were 

less anxious when using computers. In his study, the subjects with word processing and 

spreadsheet knowledge expressed more positive attitudes toward computers. Koohang 

recommends that databases, word processing, and spreadsheets become a part of each 

student's knowledge. 

Experience with computers is seen as one of the most effective methods of 

reducing computer anxiety. The findings of a study by David Honeyman and Warren 

White (1987) indicate that the lowering of an individual's anxiety level occurs over time, 

and that the timing of such change differs according to the level of previous experience. 

They found that gender, age, and occupation were not related to measures of computer 

anxiety. They postulate that without adequate time in contact with a computer, states of 

anxiety will not be lowered, and caution educators about using short-term activities which 

allow minimal computer contact. A study by Peter Okebukola, Willem Sumampouw, and 

Olugbemiro Jegede (1992), who examined how experience in computer usage influences 

the manifestation of computer anxiety and computer interest, found a gradation in the 

decline of anxiety level with increase in the number of years of experience. They suggest 

their findings call for teachers to provide students with more hands-on experiences if their 

desire is to reduce computer anxiety. Min Liu, W Michael Reed, and Perry Phillips 

(1992), in a study of the patterns of computer experience and attitudes of teacher 

education students, found a significant difference in students' levels of computer anxiety 

based on prior computer experiences. They found that gender, year, major, and prior 

experience all had significant effects on students' computer anxiety. Their study indicated 

that almost half of the teacher education students had no prior computer experience and 

were highly apprehensive toward computers. 
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Frank Bernt, Alan Bugbee, and Rouel Arceo (1990) studied students' attitudes 

toward computer administered testing and past computer experience. Their analysis 

indicated that variables related to computer experience were not related to preferred mode 

of testing and that students' attitudes and beliefs about computerized testing were 

significantly related to preferred mode of testing, 

Mark Banks and Michael Havice (1989) explored computer anxiety in subject-area 

courses. Past research had shown that students with lower GPAs, students with lower 

scores in mathematics, and women suffer most from computer phobia. Thus, a safe 

learning environment should be provided, which means allowing students to master 

computer skills before asking them to master subject skills. Banks and Havice found that 

most researchers stress the need for much hands-on experience because of the indication 

that increased experience with computers results in more positive attitudes toward 

computers. In their testing, Banks and Havice structured a group of exercises that 

incorporated assignments that virtually guaranteed success. Their results showed that 

when students were given careful, step-by-step instruction with a lot of early success built 

in, their anxiety over using the computer diminished. Thus they suggest that computer 

anxiety can be successfully diminished if instructors recognize that initial learning must 

focus on the skill itself. 

Tim Leso and Kyle Peck (1992) studied differences in students' anxiety in tools 

courses and in programming courses and assessed changes in their anxiety levels 

attributable to the two courses. Their results indicated that students' initial anxiety levels 

were not different and that reductions in computer anxiety were greater for students in the 

tools course. One implication of their findings is that if the goal is to reduce the level of 

computer anxiety to promote the adoption of computer-based technologies, it seems best 

to accomplish this by using a tools course rather than a programming course. Leso and 

Peck noted that the courses alone, however, did not guarantee reduction in anxiety in 
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many individuals. Stephen Rossberg and Gary Bitter (1988) describe the computer 

literacy requirement of the Professional Teacher Preparation Program at Arizona State 

University as having two goals: to encourage teachers who have never used computers to 

use them, and to encourage teachers who have never been taught with computers to teach 

with them. They emphasize that the ability to use word processor, database, spreadsheet, 

and utility programs seems to accurately represent many individuals' definition of 

computer literacy and that emphasis on performance on the computer rather than 

knowledge of computer terms and architecture seems quite satisfactory. A study by Jo 

Ann Lee (1986) revealed that past computer experience did account for a significant 

amount of variance in the arithmetic reasoning test portion of a computerized aptitude 

test. Results of her study indicated, however, that minimal work with computers may be 

sufficient to prepare a person for computerized testing. Computerized games did not, 

however, provide the same computer training acquired from work tasks. 

The general results of a study by Marjorie Cambre and Desmond Cook (1987) 

suggest that persons who tend to be anxious about interacting with a computer can be 

easily identified by use of a one-or two-item scale. They found that females described 

themselves as computer anxious more often than did males; adults appeared to be more 

fearful about the use of computers than did children and teenagers; and exposure to a one-

week course in computers had the effect of reducing instances of self-reported anxiety 

about the use of computers. 

As computer-based testing and assessment are introduced into school curriculum, 

it is essential to evaluate students' attitudes toward computers and the effect those 

attitudes might have upon testing and assessment. Brenda Loyd and Clarice Gressard 

(1984), who examined the reliability of the Computer Attitude Scale, found that the data 

suggested that this instrument was a reliable means of measuring students' attitudes 

toward computers. The three subscales, (1) computer anxiety, (2) computer Hiring, and 
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(3) computer confidence, were found to be sufficiently stable to be used as separate 

scores. They also found that the total score based on the three subscales could be 

interpreted to represent students' general attitude toward working with computers. 

George Marcoulides and Xiang-bo Wang (1990) examined the attitudes and 

reactions of college students toward computers using the twenty-item Computer Anxiety 

Scale. The results of their study indicated that computer anxiety was present to a similar 

degree for samples of American and Chinese students. 

Samia Massoud (1991) used the Computer Attitude Scale to measure students' 

attitudes toward learning and using computers. Massoud found a significant relationship 

between computer attitude and gender; males had more positive attitudes than females 

toward computers. Although no significant relationship was found between computer 

attitudes and age, a significantly positive relationship was found between computer 

attitude and computer knowledge. 

Summary 

Based on the literature cited, the combination of the computer with assessment has 

been evidenced in areas such as computer-assisted instruction, computer-adaptive testing, 

and computer-administered assessment. Review of the literature indicates a need for 

combining technology and performance-based assessment. 

D. Lamont Johnson and Steven Harlow (1989) suggest that computers can be 

incorporated into the field of educational assessment as a vehicle for expanding our 

horizons and deepening our understanding of not only what is important to measure, but 

also how best to measure it. Through the use of technology, new testing models can be 

developed and the structure of knowledge in some areas can be enhanced through the 

computer's power to examine, relate, and compare numerous variables. In discussing new 
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educational technologies, Larry Press (1993) admonishes that new technology alone 

cannot revolutionize the educational institution but that the potential is there. 



CHAPTER 3 

METHODOLOGY 

Purpose 

The purpose of this study was to determine the most appropriate mode of testing 

for individuals taking a computer applications course. Students' knowledge of computer 

applications and performance on applications were measured and analyzed by their test 

method, personality, and attitude toward computers and computer testing. 

Research Participants 

The population for this study consisted of undergraduate students enrolled in 

Computer Applications in Education courses at the University of North Texas. The 

Computer Applications in Education courses are offered to any University of North Texas 

student but are required of all students seeking teacher certification. Enrollment in the 

eleven sections offered in the spring semester of 1994 was available to all University of 

North Texas students during university registration. Two sections meeting similarly in 

date and time were chosen for study. Section A met from 9:00 to 10:00 a.m. on Mondays, 

Wednesdays and Fridays and Section B met from 10:00 tol 1:00 a m. on Mondays, 

Wednesday and Fridays. The sample, which consisted of the two sections of the 

population course chosen for the study, included thirty-three subjects for Section A and 

thirty-five subjects for Section B. Thirty-one subjects completed the study from Section A 

and all thirty-five subjects completed the study from Section B. Section A was designated 

as the control group and was administered five traditional objective-based, paper-and-

22 
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pencil examinations throughout the semester. Section B was designated as the 

experimental group and was administered performance-based examinations via the 

computer throughout the semester. The instructor for both sections was the same, the 

method of instruction was the same, and performance-based assignments given throughout 

the course were the same. 

Instrumentation 

A paper-and-pencil test (Appendix D) which was to be given as a final examination 

was administered to each section as a pretest and posttest. The paper-and-pencil test 

which was to be used as the pretest and posttest was derived from questions from the Test 

Bank to Accompany H.L. Capron's Essentials of Computing. Essentials of Computing 

was the required text for the course. The questions were tested for reliability during a 

pilot study conducted in the spring semester of 1993. Item Analysis conducted on the 

paper-and-pencil test exhibited a coefficient alpha reliability of .879. Item Analysis 

provided a difficulty index and a distractor reliability for each question. Corresponding 

changes were made to the test based on the index and distractor reliability. The 

Instructor's Edition of the text provided cross references to the test bank. Three 

questions regarding students' attitudes toward computers and toward testing on computers 

were added to the paper-and-pencil test. These questions were also tested for reliability 

during the spring 1993 pilot study. A coefficient alpha reliability of .86 resulted from the 

item analysis performed on the instrument. The Computer Anxiety Subscale of the 

Computer Attitude Scale was also administered with the pretest and posttest. A 

computer-performance test (Appendix F), given at final examination time, was 

administered to each section at the end of the course. The examination had been cross 

validated. To measure for differing personality types, the Myers-Briggs Type Indicator 

Test was administered to each section during the semester. 



24 

The Computer Anxiety Subscale of the Computer Attitude Scale was used for this 

study. The Computer Attitude Scale is a Likert-type instrument which consists of 

questions and includes three subscales representing attitudes toward computers and the 

use of computers: (1) a Computer Anxiety Subscale; (2) a Computer Liking Subscale; 

and (3) a Computer Confidence Subscale. Brenda Loyd and Clarice Gressard (1984), 

who examined the reliability and factorial validity of the Computer Attitude Scale report 

this instrument is an effective, reliable, and convenient means of measuring students' 

attitudes toward learning about and using computers. Loyd and Gressard reported the 

coefficient alpha reliability of the Computer Anxiety Subscale to be .86. They found that 

the reliability coefficients of the three subscales and the findings of the factor analysis 

suggest that the scores of the three subscales are sufficiently stable to be used as separate 

scores. 

Janice Woodrow (1991), who evaluated four computer attitude scales, compared 

the reliability, dimensionality and construct validity of four scales, including the Computer 

Attitude Scale. She found the Computer Attitude Scale to be an appropriate choice for the 

measurement of computer attitudes of computer novices. Woodrow stresses the 

importance of students' attitudes toward computers in influencing the acceptance of 

computers and the intent of using computers as professional tools or introducing computer 

applications into the classroom. She noted that the intercorrelations of the three subscales 

of the Computer Attitude Scale and the correlations between these scales and the total 

scale can be interpreted as evidence that the subscales measure aspects of a common 

attribute. 

Pilot Study 

During the spring semester of 1993, the design and instrumentations were tested 

with two sections of the Computer Applications in Education course at the University of 
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North Texas. The posttest questions were tested for reliability and appropriate changes 

were made to the instrumentation. 

Research Design 

In this study, a nonequivalent control-group design is incorporated because there 

was administration of a pretest and posttest to both groups and because there was 

nonrandom assignment of subjects to groups. The pretest was administered to each group 

during the first week of class. Both groups were taught by the same instructor using the 

same teaching methods. Periodic content examinations were given each group. The 

control group received traditional objective-based, paper-and-pencil examinations. The 

experimental group received performance-based examinations on the computer. At the 

end of the semester each group was administered a paper-and-pencil posttest. A 

performance-based examination was also given to each group at the end of the semester. 

During the semester, the Myers-Briggs Type Indicator Test was administered to each 

group. 

Two pretest and two posttest mean scores were yielded from the study. Analysis 

of covariance was used in which the posttest scores of the two groups were compared 

using the pretest scores as a covariate. This method adjusts the posttest scores for 

differences in prior knowledge between the experimental and control groups on the 

corresponding pretest. A t-test for dependent measures was used to compare scores from 

each section on the posttest (paper-and-pencil) and final examination (computer). 

The Kruskal-Wallis non-parametric test was used to measure the differences in 

posttest scores between the sixteen types determined by the Myers-Briggs Type Indicator 

personality test. Analysis of covariance was used to determine whether the posttest scores 

of the eight personality preferences differed significantly, again using the pretest as a 

covariate thus accounting for prior knowledge. A /-test for independent measures was 
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used to compare scores for personality preferences on posttest (paper-and-pencil) and 

final examination (computer). Analysis of covariance and /-test for dependent measures 

were used to test the changes in attitudes of individuals toward computers and computer-

based testing before and after the instruction. 

Multiple regression was used to determine whether prior knowledge (pretest 

scores) and attitude toward computers determined at the beginning of the course correlate 

with the computerized final examination given at the end of the course. The question used 

to measure students' attitudes toward computers was Attitude Question 1, which asked 

subjects if computers made them nervous. 

Data Analysis 

Statistical analysis computer programs were used to analyze the data, including the 

mean, standard deviation, adjusted means with analysis of covariance, analysis of variance, 

and multiple regression. Evaluation of knowledge of computer applications was reported 

using the pretest and posttest data. The independent variable for the analysis of 

covariance procedure was the method used for testing throughout the semester. The 

dependent variable was the posttest score. The covariate variable was the pretest score. 

The important sources of variation was between groups — between the sample of students 

tested by paper testing throughout the semester and the sample of students tested by 

computer performance testing throughout the semester; and within groups — within these 

two samples of students. The adjusted means removed, statistically, the groups' initial 

average difference in computer knowledge. To test the significance of the adjusted means, 

an /'-value was calculated and compared with the critical value of F for the appropriate 

number of degrees of freedom. 

Evaluation of students' performance on computer applications was reported using 

the scores on the computer performance final examination. The independent variable for 
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the analysis of variance procedure was the method of testing throughout the semester. 

The dependent variable was the final examination. The important sources of variation 

were among groups ~ between the sample of students tested by paper-and-pencil testing 

throughout the semester and the sample of students tested by computer performance 

testing throughout the semester; and within groups ~ within these two samples of 

students. To test the significance, an F-value was calculated and compared with the 

critical value of F for the appropriate number of degrees of freedom. 

Evaluation of the differences between knowledge learned measured by the posttest 

and the computer performance measured by the final examination were reported using the 

scores from each test for each section. The averages from the two tests were compared 

for each section. To test the significance of difference of the two averages, a /-statistic 

was calculated and compared with the critical value of t that corresponds to the desired 

alpha level.. 

Similarly, the data were analyzed and reported for personality preferences 

determined by the results of the Myers-Briggs Type Indicator Test. Evaluation of 

knowledge of the computer applications by personality preference was reported using the 

pretest and posttest data for each personality preference. The independent variable for the 

analysis of covariance procedure was used as the method of testing throughout the 

semester. The dependent variable was the posttest score. The covariate variable was the 

pretest score. The important sources of variation were between groups — between the 

sample of students tested by paper-and-pencil testing throughout the semester and the 

sample of students tested by computer performance testing throughout the semester; and 

within groups « within the two samples of students. The adjusted means removed, 

statistically, the groups' initial average difference in computer knowledge. To test the 

significance of the adjusted means, an /'-value was calculated and compared with the 

critical value of F for the appropriate number of degrees of freedom. 
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Evaluation of the differences in the knowledge of computer applications between 

personality preferences and test group was reported using the posttest means for each 

personality preference by test group. The averages from the two tests were compared for 

each personality preference from each section. To test the significance of difference of the 

two averages, a ^-statistic was calculated and compared with the critical value of t that 

corresponds to the desired alpha level. Evaluation of performance on the computer 

applications was also reported for each personality preference in each test group using the 

final examination means for each. 

Frequencies for each section were reported for data obtained from the Computer 

Attitude Scale. Changes in attitude were reported using the scores from the attitude scales 

given on the pretest and posttest. Composite scores from the Computer Attitude Scale 

were used to test the significance of differences in attitude toward computers at the 

beginning of the course and at the end of the course. The averages from the two tests 

were also compared for each attitude from each section. To test the significance of 

difference of the two averages, a ^-statistic was calculated and compared with the critical 

value of t that corresponds to the desired alpha level. 

The predictability of pre-existing computer knowledge and attitude toward 

computers on computer performance was reported using the pretest scores and a pretest 

attitude as independent variables and the final examination scores as dependent variables. 

The coefficient of multiple determination was used to report the percentage of variation in 

final examination scores that could be predicted by the pretest scores and attitude 

scores. 

Summary 

In this chapter a brief summary of the population of the Computer Education and 

Cognitive Systems undergraduate classes at the University of North Texas has been 
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presented. Reliability has been presented and the validity of various instruments used has 

been described. A general description of the statistical procedures used has also been 

presented. 



CHAPTER 4 

RESULTS OF DATA ANALYSIS 

Introduction 

The purpose of this chapter is to present an analyses of data which pertain to the 

determination of the most appropriate mode of testing for individuals taking a computer 

applications course. This study is divided into areas of assessment, personality traits, and 

computer attitudes. 

Population 

The population for this study consisted of undergraduate students enrolled in 

Computer Applications in Education courses at the University of North Texas. The 

sample consisted of two sections of the population course and included thirty-three 

subjects for Section A and thirty-five subjects for Section B. Thirty-one subjects 

completed the study from Section A and all thirty-five subjects completed the study from 

Section B. Section A met from 9:00 tol0:00 a.m. on Mondays, Wednesdays, and Fridays 

and Section B met from 10:00 tol 1:00 a,m. on Mondays, Wednesdays, and Fridays. 

Statistical Procedures 

Two pretest and two posttest mean scores were yielded by the study. In the 

analysis ofcovariance used, the posttest scores of both groups were compared using the 

pretest scores as a covariate. This method adjusts the posttest scores for differences in 

prior knowledge between the experimental and control groups on the corresponding 
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pretest. A *-test for dependent measures was used to compare scores from each section 

on the posttest (paper-and-pencil) and final examination (computer). 

The Kruskal-Wallis non-parametric test was used to measure the differences in 

posttest scores between the sixteen types determined by the Myers-Briggs Type Indicator 

personality test. Analysis of covariance was used to determine whether the posttest scores 

of the eight personality preferences differed significantly, again using the pretest as a 

covariate, thus accounting for prior knowledge. A f-test for independent measures was 

used to compare scores for personality preferences on the posttest (paper-and-pencil) and 

final examination (computer). A /-test for dependent measures was used to test changes in 

the attitudes of individuals toward computers and computer-based testing before and after 

the instruction. 

Multiple regression was used to determine whether prior knowledge (pretest 

scores) and attitudes toward computers determined at the beginning of the course 

correlate with the computerized final examination given at the end of the course. The 

same multiple regression was again used, substituting students' attitudes toward computers 

determined at the end of the course. 

Testing by Performance on the Computer Application 

A paper-and-pencil test given at the end of the semester and also given as a pretest 

was used to measure students' knowledge of the material taught throughout the semester. 

No significant difference, as shown by Table 1, was found between the paper-and-pencil 

testees and the computer-performance testees with respect to their scores on posttests. 

Scores on the pretests were used as covariates to account for differences in prior 

knowledge. The adjusted mean for the paper-and-pencil testees was 83.30, and the 

adjusted mean for the computer-performance testees was 79.31, which indicates that 
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although the paper-and-pencil testees scored higher on the test, the difference was not 

significant. 

Source 

TABLE 1 

COMPARISON OF POSTTEST SCORES OF TWO SECTIONS 

Adj. SS DF Var. Est. 

Between 

Within 

Total 

234.82 

3396.95 

3631.78 

1 

56 

57 

234.82 

60.66 

f-Ratio 

Probability 

3.87 

0.054 

Group Covariate 
Mean 

Dependent 
Mean 

Adjusted 
Mean 

Paper-and-Pencil 59.17 

Computer 58.07 

83.48 

79.13 

83.30 

79.31 

Group Covariate 
Std.Dev. 

Dependent 
Std.Dev. 

Sample 
Size 

Paper-and-Pencil 11.00 

Computer 12.46 

7.73 

9.35 

29 

30 
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A computer-performance test given at the end of the semester was used to 

measure students' ability to perform with the material taught throughout the semester. 

No significant difference, as shown in Table 2, was found between the paper-and-pencil 

testees and the computer-performance testees with respect to their scores on the 

computer-based final examination. 

TABLE 2 

COMPARISON OF COMPUTER-BASED FINAL EXAMINATION SCORES OF TWO 
SECTIONS 

Source Sum of Sq. DF Var. Est. 

Among 547.06 1 547.06 

Within 11712.11 64 183.00 

Total 12259.17 65 

F-Ratio 2.99 Fcv (1,64) = > 2.99 

Probability 0.09 

Group N Mean Std. Dev. 

Paper-and-Pencil 31 96.23 7.32 

Computer 35 90.46 17.24 

Results from comparing the scores of the two sections show little difference, thus 

indicating that the mode of testing throughout the semester had little effect on students' 
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ability to learn the computer application as measured both by paper-and-pencil tests and 

by computer performance tests. 

Constancy of Mode of Testing 

Using the results from the paper-and-pencil posttest and the computerized final 

examination, comparisons were made to determine if students performed better on the 

same mode of testing used throughout the semester. The /-test for dependent measures 

used to test the difference between scores on the posttest (paper-and-pencil) and the final 

examination (computer) of the paper-and-pencil section revealed significant difference, as 

shown in Table 3. The t-test was again used to test the difference between scores on the 

posttest (paper-and-pencil) and the final examination (computer) of the computer 

performance section and a significant difference was found, as shown in Table 3. 

TABLE 3 

7-TESTS FOR DEPENDENT MEASURES FOR COMPARISON OF PAPER-AND-
PENCIL POSTTEST SCORES AND COMPUTERIZED FINAL EXAMINATION 

SCORES 

Section Test Mean Std. Dev. /-value 

Paper Tested 
Paper-and-pencil 82.63 8.91 7.10* 
Computer 96.10 7.41 

Computer-Tested 
Paper-and-pencil 79.24 9.33 3.41* 
Computer 90.21 17.70 

Note: */><.01 
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There was no indication of better performance by the paper-and-pencil testees on 

their familiar mode of testing, but the results show that both sections scored higher on 

the computerized final examination than on the paper-and-pencil posttest. The results 

indicate that computer testees perform better in their traditional mode of testing whereas 

paper-and-pencil testees perform better in the different mode. 

The means of all tests for each section including the tests used as manipulative 

variables throughout the study are shown graphically in Figure 1. 
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Fig. 1 All tests 

The means for the four tests that were manipulated and the posttest for each section are 

shown in Figure 2. The means for the four tests that were the manipulated variables and 

the computerized final examination are shown in Figure 3. The data in all of the figures 

show an increase in each test treated as a manipulative variable for the computer tested 

section and a decrease in each test treated as a manipulative variable for the paper tested 

section. 
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Personality Preferences and Mode of Testing 

To determine if personality preferences were affected more by the mode of testing 

than others, the Myers-Briggs Type Indicator Test was administered and the results were 

compared with scores on the paper-and-pencil and computer tests. As indicated on the 

Myers-Briggs Type Indicator Report Form, the test reports preferences on four scales 

with two opposites on each scale. Those who choose the preference of extroversion 

prefer to focus on the outer world of people and things while those who choose 

introversion prefer to focus on the inner world of ideas and impressions. The sensing tend 

to focus on the present and concrete information gained from senses while those who 

choose the preference of intuition tend to focus on the future, with a view toward patterns 

and possibilities. The thinking prefer to base decisions on logic and on objective analysis 

of cause and effect while the feeling prefer to base decisions primarily on values and on 

subjective evaluation of person-centered concerns. Those who prefer judging like a 

planned and organized approach to life and prefer to have things settled while those who 

choose perceiving like a flexible and spontaneous approach to life and prefer to keep 

options open. {Myers-Briggs Type Indicator, 1988 2). Using the Myers-Briggs Type 

Indicator Report Form, the four preferences combine to form a reported type thus 

providing sixteen different types. The relatively small sample size resulted in small 

numbers in the personality types, thus comparisons were made among the sixteen reported 

types and among the eight personality preferences. 

The largest percentage of reported types on the Myers-Briggs Type Indicator was 

of extroverts, sensing, feeling, and judging types (ESFJ), as shown in Table 4. 

Characteristics frequently associated with the ESFJ type, as described on the Myers-

Briggs Type Indicator Report Form, are 

warm-hearted, talkative, popular, conscientious, born cooperators, and active 

committee members. Need harmony and may be good at creating it. Always 
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doing something nice for someone. Work best with encouragement and praise. 

Main interest is in things that directly and visibly affect people's lives. (Myers-

Briggs Type Indicator, 1988 2). 

TABLE 4 

PERCENTAGES AND FINAL EXAMINATION MEANS OF PERSONALITY TYPES 
IN SECTIONS 

Type PP Mean C Mean Total 

ISTJ 3 (! 9%) 95 0 (0%) 3 (5%) 
ISFJ 4 (12%) 100 3 (9%) 100 7 (11%) 
IS TP 0 (I D%) 2 (6%) 100 2 (3%) 
ISFP l (: 3%) 100 0 (0%) 1 (2%) 
ESTP 0 (( 3%) 3 (9%) 91 3 (5%) 
ESFP 3 0 Wo) 100 4 (12%) 95 7 (11%) 
ESTJ 4 (12%) 95 3 (9%) 100 7 (11%) 
ESFJ 6 (19%) 94 5 (15%) 88 11 (17%) 
INFJ 1 0 5%) 93 1 (3%) 100 2 (3%) 
INTJ 2 (( 5%) 100 0 (0%) 2 (3%) 
INFP 1 (• 5%) 100 4 (12%) 93 5 (8%) 
INTP 1 (: 5%) 95 1 (3%) 95 2 (3%) 
ENFP 3 (5 Wo) 100 6 (18%) 72 9 (14%) 
ENTP 0 (( Wo) 0 (0%) 0 (0%) 
ENFJ 2 (< >%) 85 1 (3%) 80 3 (5%) 
ENTJ 1 (3 !%) 90 0 (0%) 1 (2%) 

Note: PP - paper-and-pencil section N = 32, C = computer section N = 33, Total = N: 

65, Mean = Final Examination Mean 

The Kruskal-Wallis nonparametric test was used to test for significant difference in 

posttest scores between the sixteen types determined by the Myers-Briggs Type Indicator 
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personality test. No significant difference was found as indicated in Table 5 for the paper-

and-pencil section and in Table 6 for the computer section. The Kruskal-Wallis 

nonparametric test was again used to test for significant difference in performance scores 

between the sixteen types determined by the Myers-Briggs Type Indicator personality test. 

No significant difference was found as indicated in Table 7 for the paper-and-pencil 

section and in Table B for the computer section. 

TABLES 

COMPARISON OF POSTTEST SCORES OF PAPER-AND-PENCIL SECTION 

Number of Scores 26 

//-Value 8.88 

H Corrected for Ties 9.21 

Probability Chi-Square 0.24 

Group N Mean Rank 

ISTJ 2 8.50 

ISFJ 4 21.13 

ESFP 3 13.17 

ESTJ 4 7.88 

ESFJ 6 12.50 

INT J 2 12.00 

ENFP 3 12.83 

ENFJ 2 20.50 
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The percentages of personality preferences in the sections denved from the Myers-

Briggs Type Indicator Test are shown in Table 9; extrovert, sensing, and feeling are the 

predominant personality preferences in both sections. Analysis of covariance was used to 

test for significant difference between the eight personality preferences determined by the 

Myers-Briggs Type Indicator personality test. The dependent variable was the posttest 

score with the pretest score used as the covariate. No significant difference was found on 

posttest scores in the combined sections as shown in Table 10. 

TABLE 6 

COMPARISON OF POSTTEST SCORES OF COMPUTER SECTION 

Number of Scores 28 

//-Value 11.99 

H Corrected for Ties 12.24 

Probability Chi-Square 0.09 

Group N Mean Rank 

INFP 3 18.33 

ENFP 5 14.00 

ISFJ 3 10.83 

ISTP 2 24.25 

ESTP 3 18.67 

ESFP 4 20.13 

ESTJ 3 6.33 

ESFJ 5 8.90 
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TABLE 7 

COMPARISON OF PERFORMANCE SCORES OF PAPER-AND-PENCIL SECTION 

Number of Scores 25 

//-Value 4.55 

H Corrected for Ties 7.28 

Probability Chi-Square 0.40 

Group N Mean Rank 

ISTJ 2 10.25 

ISFJ 3 16.50 

ESFP 3 16.50 

ESTJ 4 10.25 

ESFJ 6 10.75 

INT J 2 16.50 

ENFP 3 16.50 

ENFJ 2 8.75 

The /-test for independent measures used to test the difference between the scores 

of each personality preference on the paper-and-pencil posttest of the paper-and-pencil 

tested section and the computer-tested section revealed a significant difference for the 

judging personality preference. The paper-and-pencil testees' scores were significantly 

higher, as shown in Table 11. All personality preferences except thinking and perceiving 

preferences performed better in the paper-and-pencil tested section. The largest 

difference between the two sections was with the judging preference. 
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TABLE 8 

COMPARISON OF PERFORMANCE SCORES OF COMPUTER SECTION 

Number of Scores 30 

//-Value 12.10 

H Corrected for Ties 13.49 

Probability Chi-Square 0.06 

Group N Mean Rank 

ISFJ 3 23.50 

ISTP 2 23.50 

ESTP 3 17.00 

ESFP 4 13/88 

ESTJ 3 23.50 

ESFJ 5 14.40 

INFP 4 13.38 

ENFP 6 7.50 

The West for independent measures used to find differences between the scores of 

each personality preference on the computer final examination of the paper-and-pencil 

tested section and the computer-tested section revealed a significant difference for the 

feeling personality preference, as shown in Table 12. The feeling personality preferences 

in the paper-and-pencil class performed significantly higher than their counterparts in the 

computer-tested section. All personality preferences except thinking performed better in 



43 

the paper-and-pencil tested section. The largest difference between the two sections was 

with the intuitives. 

TABLE 9 

PERCENTAGES OF PERSONALITIES IN SECTIONS 

Personality Paper-Pencil Tests 
(N=32) 

Computer Tests 
(jV=33) 

Total 
(N=6 5) 

Extrovert 19 (59%) 22 (67%) 41 (63%) 

Introvert 13 (41%) 11 (33%) 24 (37%) 

Intuition 11 (34%) 13 (39%) 24 (37%) 

Sensing 21 (66%) 20 (61%) 41 (63%) 

Feeling 21 (66%) 24 (73%) 45 (69%) 

Thinking 11 (34%) 9 (27%) 20(31%) 

Judging 23 (72%) 13 (39%) 36 (55%) 

Perceiving 9 (28%) 20 (61%) 29 (45%) 

With the only significant differences occurring with the judging and feeling 

personality preferences with the paper-and-pencil tested sections being significantly 

higher, there is the indication that judging preferences and feeling preferences would test 

and perform better, respectively, if the mode of testing throughout the semester involved 

paper-and-pencil testing. All other personality preferences and types appear to be 

unaffected by the mode of testing throughout the semester. 

Attitude Toward Computers and Computer Testing 

In order to determine change in students' attitudes toward computers before and 

after the course, three questions were added to the pretest and posttest. Each question 

used a scale of 1 (strongly disagree) to 5 (strongly agree). The questions included: 
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TABLE 10 

COMPARISON OF PERSONALITY PREFERENCES IN BOTH SECTIONS ON 
PAPER-AND-PENCIL POSTTEST 

Source Adj. SS DF Var. Est. 

Between 153.89 7 21.98 

Within 14429.81 223 64.71 

Total 14583.70 230 

F-Ratio 0.34 Fcv (7,223) = > .34 

Probability 0.94 

Group Pre Test Post Test Adjusted 
Mean Mean Mean 

Extrovert 57.41 81.05 81.43 
Introvert 60.57 81.95 81.29 
Intuition 59.67 81.81 81.44 
Sensing 57.92 80.84 81.05 
Feeling 58.72 82.30 82.24 
Thinking 58.17 78.82 78.85 
Judging 55.12 80.36 81.49 
Perceiving 63.08 82.28 80.79 

Group Pre Test Post Test Sample 
Std.Dev. Std.Dev. Size 

Extrovert 12.53 9.27 37 
Introvert 10.26 8.59 21 
Intuition 10.95 7.78 21 
Sensing 12.31 9.49 37 
Feeling 12.24 9.13 40 
Thinking 10.98 7.86 18 
Judging 12.91 10.26 33 
Perceiving 8.32 6.58 25 
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TABLE 11 

POSTTEST GROUP MEANS AND MEAN DIFFERENCES 

Personality Preference Paper Computer Difference Total t 

Extrovert 82.00 78.57 3.43 80.29 1.14 
Introvert 83.92 80.70 3.22 82.31 .86 
Intuition 83.45 79.64 3.81 81.55 1.17 
Sensing 82.35 79.05 3.30 80.70 1.04 
Feeling 84.15 78.91 5.24 81.53 1.82 

Thinking 78.90 80.11 1.21 79.51 .31 
Judging 83.18 73.54 9.64 78.36 2.83* 
Perceiving 81.67 83.39 1.72 82.53 .62 

Total 82.45 79.24 3.95 80.85 

Note: *p< 05 

TABLE 12 

FINAL COMPUTER TEST GROUP MEANS AND MEAN DIFFERENCES 

Overall Paper-and-Pencil Computer Difference Total t 

Extrovert 95.00 86.50 8.50 90.75 1.67 
Introvert 98.00 97.09 .91 97.09 .48 
Intuition 95.27 83.08 12.19 89.18 1.68 
Sensing 96.58 94.55 2.03 95.57 .64 
Feeling 96.40 87.63 8.77 92.02 1.86* 
Thinking 95.50 96.44 .94 95.97 .29 
Judging 94.67 93.69 .98 94.18 .25 
Perceiving 97.56 87.65 9.91 92.61 1.48 
Total 96.12 90.83 5.53 93.42 

Note: */K.05 
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Attitude 1: Computers make me nervous 

Attitude 2: Tests for this course should be given on computers 

Attitude 3: I prefer using computers when possible 

The /-test for dependent measures used to test the difference in the proportion of 

individuals whose attitudes changed toward computer testing before and after the 

instruction revealed a significant difference in all three attitudes before and after the course 

in the computer performance section as shown in Table 13. A significant difference also 

occurred in attitude 1 with the paper-and-pencil tested section. 

The computer-performance section showed a significant positive increase in 

students' attitudes, indicating that their attitudes toward computers and toward testing on 

computers improved when they were tested throughout the course on computers. The 

lack of increase in desire to use computers by the paper-and-pencil tested section 

reinforced the results of the findings that students' attitudes toward computers and toward 

testing on computers improved when tested throughout the course on computers. 

TABLE 13 

COMPARISON OF ATTITUDES FROM PRETEST TO POSTTEST 

Section Attitude Pretest Posttest t difference 

Paper-and-pencil 1 2.73 2.07 2.94* .67 
2 3.13 3.30 .67 .17 
3 3.67 3.67 .00 .00 

Computer 1 2.59 2.10 2.74* .48 
2 3.59 4.66 4.13* 1.07 
3 3.41 4.28 2.79* .86 

Note: *p<.05 
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Using the Computer Anxiety subscale of the Computer Attitude Scale, the inverse 

score of the questions showing anxiety was used to be able to reach a composite anxiety 

score. Using ANCOVA, posttest composite scores were then compared from each 

section. Composite scores on the pretest were used as covariates to account for 

differences in prior anxiety. No significant difference was found as shown in Table 14. 

TABLE 14 

COMPARISON OF POSTTEST ANXIETY SCORES OF TWO SECTIONS 

Source Adj. SS DF Var. Est. 

Between 9.69 1 9.69 

Within 1273.70 57 22.35 

Total 1283.39 58 

/'-Ratio 0.4338 

Probability 0.5128 

Group Covariate 
Mean 

Dependent 
Mean 

Adjusted 
Mean 

Paper-and-Pencil 19.24 17.17 17.60 

Computer 20.45 17.19 16.79 

Group Covariate 
Std.Dev. 

Dependent 
Std.Dev. 

Sample 
Size 

Paper-and-Pencil 7.10 6.05 29 

Computer 7.13 7.35 30 
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Computer anxiety measured by the Computer Attitude Scale was distributed evenly 

in both sections, as shown in Table 15 for the paper-and-pencil section and in Table 16 for 

the computer section. 

The /-test for dependent measures was used to compare the difference between 

students' pretest and posttest attitudes on the Computer Attitude Scale. Data in Table 17 

show that, at the end of the semester, students in the paper-and-pencil tested section felt 

significantly less threatened when others talked about computers and felt that computers 

made them feel less uneasy and less confused than they did at the beginning of the 

semester. 

As shown in Table 18, students in the computer-tested section felt significantly less 

scared of computers, less threatened when others talked about computers, more 

comfortable with computers, more comfortable in computer classes, and felt that 

computers made them feel less uneasy and less confused at the end of the semester than 

they did at the beginning of the semester. 

7-tests for independent measures showed no significant differences between 

attitudes of the paper-and-pencil tested section and the computer-tested section at the end 

of the semester, as shown in Table 19; however, there was a significant difference at the 

beginning of the semester, as shown in Table 20. The computer-tested section reported 

that they expected to get a sinking feeling when thinking of trying to use a computer. 

Attitudes Toward Computers as Predictors of Performance 

To measure the effectiveness of predicting successful performance on computer 

applications with a measure of pre-existing computer knowledge and level of anxiety 

toward computers, the pretest scores and attitude question 1 were again used. Multiple 

regression was applied to both sections to determine if prior computer knowledge (pre-

test) and attitudes toward computers at the beginning of the course (Computers make 
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TABLE 15 

FREQUENCIES OF STUDENT RESPONSES ON POST COMPUTER ATTITUDE 
SCALE IN PAPER-AND-PENCIL TESTED SECTION (N= 31) 

Statement Strongly Slightly Slightly 
Agree Agree Disagree 

Strongly Percent 
Disagree Agree 

Percent 
Disagree 

1. (not scared) 11 10 6 4 68% 32% 

2. (make nervous) 2 6 10 13 26% 74% 

3. (feel threatened) 11 13 6 1 77% 23% 

4. (feel aggressive & hostile) 0 1 8 22 3% 97% 

5. (take classes) 19 7 3 2 84% 16% 

6. (feel uncomfortable) 2 6 9 14 26% 74% 

7. (feel at ease in computer class) 15 12 3 1 87% 13% 

8. (sinking feeling) 1 4 9 17 16% 84% 

9. (feel comfortable) 16 9 3 81% 19% 

10. (feel uneasy and confused) 2 2 8 19 13% 87% 

Statements: 
1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of trying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 
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TABLE 16 

FREQUENCES OF STUDENT RESPONSES ON POST COMPUTER ATTITUDE 
SCALE IN COMPUTER TESTED SECTION (iV=34) 

Statement Strongly Slightly Slightly 
Agree Agree Disagree 

Strongly Percent 
Disagree Agree 

Percent 
Disagree 

1. (not scared) 14 8 8 4 65% 35% 

2. (make nervous) 2 8 8 16 29% 71% 

3. (feel threatened) 12 12 9 1 71% 29% 

4. (feel aggressive & hostile) 1 1 11 21 6% 94% 

5. (take classes) 19 9 4 2 82% 18% 

6. (feel uncomfortable) 2 5 9 18 21% 79% 

7. (feel at ease in computer class) 19 11 2 2 88% 12% 

8. (sinking feeling) 2 2 7 23 12% 88% 

9. (feel comfortable) 20 11 3 0 91% 9% 

10. (feel uneasy and confused) 2 4 9 19 18% 82% 

Statements: 
1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of trying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 
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TABLE 17 

COMPARISON OF COMPUTER ATTITUDE SCALE FROM PRETEST TO 
POSTTEST IN PAPER-AND-PENCIL TESTED SECTION (N=31) 

Attitude Pretest Means Posttest Means t difference 

1. (not scared) 2.34 2.10 1.02 .24 

2. (make nervous) 3.10 3.14 .24 .03 

3. (feel threatened) 2.28 1.93 2.16* .34 

4. (feel aggressive & hostile) 3.52 3.66 1.16 .14 

5. (take classes) 1.64 1.57 .42 .07 

6. (feel uncomfortable) 2.97 3.14 .87 .17 

7. (feel at ease in computer class) 1.79 1.69 .90 .10 

8. (sinking feeling) 3.28 3.38 .65 .10 

9. (feel comfortable) 1.72 1.72 .00 .00 

10. (feel uneasy and confused) 3.00 3.46 3.09* .46 
Note: *p<.05 

Statements: 
1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of trying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 
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me nervous) correlated with the scores on the computerized final examination given to 

both sections. Only about 29 percent of the variability in the computerized final 

examination for the paper-and-pencil tested section can be explained by students' 

attitudes toward computers at the beginning of the section and their score on the pretest 

(showing existing knowledge). Only about 4 percent of the variability in the 

computerized final examination for the computer-tested section can be explained by 

students' attitudes toward computers at the beginning of the section and their score on 

the pretest (showing existing knowledge). Results indicate that prior computer 

knowledge and students' attitudes toward computers are not good predictors of their 

success on a computerized examination given at the end of a course. 
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TABLE 18 

COMPARISON OF COMPUTER ATTITUDE SCALE FROM PRETEST TO 
POSTTEST IN COMPUTER-TESTED SECTION 

Attitude Pretest Means Posttest Means t difference 

1. (not scared) 2.52 2.10 1.98* .42 

2. (make nervous) 3.06 3.19 1.07 .13 

3. (feel threatened) 2.55 2.00 3.06* .55 

4. (feel aggressive & hostile) 3.29 3.55 1.27 .26 

5. (take classes) 1.84 1.71 .89 .13 

6. (feel uncomfortable) 2.94 3.26 1.90* .32 

7. (feel at ease in computer class) 2.03 1.65 2.34* .39 

8. (sinking feeling) 3.09 3.53 2.94* .44 

9. (feel comfortable) 1.81 1.52 1.79* .29 

10. (feel uneasy and confused) 2.97 3.33 2.48* .37 

Note: *p < .05 

Statements: 
1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of tiying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 
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TABLE 19 

COMPUTER ATTITUDE SCALE POSTTEST GROUP MEANS AND MEAN 
DIFFERENCES 

Attitude Paper 
7V=31 

Computer 
JV=34 

Difference t 

1. (not scared) 2.10 2.06 .04 .14 

2. (make nervous) 3.10 3.12 .02 .08 

3. (feel threatened) 1.90 1.97 .07 .32 

4. (feel aggressive & hostile) 3.68 3.53 .15 .94 

5. (take classes) 1.61 1.68 .07 .28 

6. (feel uncomfortable) 3.13 3.26 .13 .58 

7. (feel at ease in computer class) 1.68 1.62 .06 .29 

8. (sinking feeling) 3.35 3.50 .15 .69 

9. (feel comfortable) 1.77 1.50 .27 1.32 

10. (feel uneasy and confused) 3.40 3.32 .02 .34 

Note: *p<. 05 

Statements: 

1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of trying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 
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TABLE 20 

COMPUTER ATTITUDE SCALE PRETEST GROUP MEANS AND MEAN 
DIFFERENCES 

Attitude Paper 
AK31 

Computer 
N=32 

Difference t 

1. (not scared) 2.29 2.47 .18 .68 

2. (make nervous) 3.16 3.06 .10 .40 

3. (feel threatened) 2.23 2.50 .27 1.10 

4. (feel aggressive & hostile) 3.55 3.28 .27 1.24 

5. (take classes) 1.58 1.81 .23 1.10 

6. (feel uncomfortable) 3.00 2.97 .13 .12 

7. (feel at ease in computer class) 1.77 2.00 .23 1.06 

8. (sinking feeling) 3.32 2.84 .48 1.90' 

9. (feel comfortable) 1.71 1.78 ..07 .33 

10. (feel uneasy and confused) 3.10 2.97 .13 .50 
Note: *p<. 05 

Statements: 
1. Computers do not scare me at all 
2. Working with a computer would make me very nervous 
3. I do not feel threatened when others talk about computers 
4. I feel aggressive and hostile towards computers 
5. It wouldn't bother me at all to take computer courses 
6. Computers make me feel uncomfortable 
7. I would feel at ease in a computer class 
8. I get a sinking feeling when I think of trying to use a computer 
9. I would feel comfortable working with a computer 
10. Computers make me feel uneasy and confused 



CHAPTER 5 

SUMMARY OF FINDINGS, CONCLUSIONS, 

AND RECOMMENDATIONS 

Introduction 

The purpose of this study was to determine the most appropriate mode of testing 

for individuals taking a computer applications course. The study was divided into areas of 

assessment, personality traits, and computer attitudes. 

The population for the study consisted of undergraduate students enrolled in 

Computer Applications in Education courses at the University of North Texas. The 

sample consisted of two sections of the population course and included thirty-six subjects 

for each section. Section A was designated as the control group and was administered the 

five traditional objective-based, paper-and-pencil examinations throughout the semester. 

Section B was designated as the experimental group and was administered the 

performance-based examinations via computer throughout the semester. Section A met 

from 9:00 to 10:00 a.m. on Mondays, Wednesdays, and Fridays and Section B met from 

10:00 to 11:00 a.m. on Mondays, Wednesdays, and Fridays. The instructor for the two 

sections was the same, the method of instruction was the same, and performance-based 

assignments given throughout the course were the same. 

To accomplish the purpose of this study five instruments were used for the 

collection of data. A paper-and-pencil test which was to be given as a final examination 

was administered to each section as a pretest and posttest to measure incoming knowledge 

and knowledge gained throughout the year. The test was in multiple-choice format. 

Three questions regarding students' attitudes toward computers and toward testing on 
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computers were added to the paper-and-pencil test. The Computer Anxiety Subscaie of 

the Computer Attitude Scale was also administered with the pretest and posttest. A 

computer-performance test given at final examination time was administered to each 

section at the end of the course. To measure for differing personality types, the Myers-

Briggs Type Indicator Test was administered to each section during the semester. 

Summary of Major Findings 

The major findings of this study are as follows: 

1. The mode of testing had little effect on the students' ability to learn computer 

applications. 

2. Students in both sections performed better on the computer performance-based 

examination. If mode of testing throughout the course affected student performance on 

the computer, it would be anticipated that performance scores in the paper-and-pencil 

section would be significantly lower than the corresponding paper-and-pencil test scores. 

3. Judging and feeling personality preferences performed better if the mode of 

testing throughout the semester involved paper-and-pencil testing. All other personality 

preferences and types were unaffected by the mode of testing. 

4. Students' attitudes toward computers and toward testing on computers 

improved when students were tested throughout the course on computers, however 

anxiety levels decreased approximately the same in both sections indicating that lower 

anxiety levels might be attributed to other factors. 

5. Students' pre-existing knowledge about computers and attitude toward 

computers were not good predictors of their success on performance on the computer at 

the end of a course. 
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Discussion of Major Findings 

The findings demonstrating that the mode of testing had little effect on the 

students' ability to learn computer applications were similar to the findings in the area of 

equivalent tests offered on computer and on paper-and-pencil. P. Fletcher and M. A. J. 

Collins (1986-87) found in their study on computer and written paper forms of equivalent 

tests that student scores were roughly equivalent and that students were not disadvantaged 

by having to take computer-administered rather than paper tests. Because there was no 

significant difference in this study between students' posttest scores and final examination 

scores, the implication would first be that the mode of testing throughout the semester 

was not a factor in the performance and testing of the students at the end of the semester. 

Results of the study were in concordance with results found in the study by Baird and 

Silvern (1992) who found no evidence of an effect for mode of testing in assessing 

computer-assisted learning. However, both sections scored significantly higher on the 

computerized final examination than they did on the paper-and-pencil test supporting the 

findings by Alan Bugbee and Frank Bernt (1990) showing that student performance on 

computer-administered examinations was as good as, if not better than, that on paper-and-

pencil examinations. If mode of testing were a factor on the scores, the expectation would 

be that the sections would not score significantly higher on the same test. The difference 

was so great that the implication is that both groups could use the application much better 

than they could answer questions about it. Indications thus are that the computer-based 

administration of a performance-based test is a viable method where the term viable refers 

to the increased proficiency on the test for the computer-testees. The fact that both 

sections were taught in a classroom with computers and had daily exposure to computers 

coupled with the fact that both sections were assessed by performance on assignments 

throughout the semester gave each student the necessary hands-on experience to perform 

effectively on the application regardless of the mode of testing throughout the semester. 
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The difference between the sections might be greater if the paper-and-pencil tested section 

were not given assignments throughout the semester to check their performance. The use 

of computers for testing alone may not improve students' performance on computer 

applications, however the pressure on students to perform in a defined amount of time 

made them much more able to demonstrate their ability at the end of the course than a 

paper-and-pencil test. 

Both sections were exposed to hands-on activities throughout the semester 

allowing for exposure to computers for both sections. Hands-on activities may have 

provided the exposure needed by both sections to lower the anxiety states as suggested in 

the study by Mark Banks and Michael Havice (1989) who found that most researchers 

stress the need for much hands-on experience because of the indication that increased 

experience with computers results in more positive attitudes toward computers. David 

Honeyman and Warren White (1987) also found that states of anxiety will not become 

lower without adequate time in contact with the computer. 

If the goal of such a class as this is to make teacher preparation students more 

comfortable with using computers, then testing by computers is effective. The fact that 

students taking computer examinations performed under time pressure forced them to use 

computers frequently enough to feel comfortable with them so that they could perform the 

skills they had learned throughout the semester. The paper-and-pencil tested section 

showed no increase in preference of using computers as often as possible while the 

computer-tested section showed a significant increase. Testing by computers may not 

improve performance on the application, but it does improve participants' attitude toward 

computers as needed in teacher preparation courses. The goals of the computer literacy 

requirement of the Professional Teacher Preparation Program at Arizona State University 

described by Stephen Rossberg and Gary Bitter (1988) demonstrate the need for making 
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students more comfortable with using computers in a classroom situation and thus should 

benefit from performance testing by computer. 

Conclusions 

Implications from this study are that if the goal of a course is only to teach an 

application, the mode of testing does not matter. Testing for knowledge can be 

accomplished equally with paper-and-pencil assessment and computer-performance 

assessment. If the goal of a course is to make students feel comfortable with computers 

and to make them want to use computers as often as possible, the mode of testing should 

be by computer. Performance-based assessment requires that students apply the 

knowledge learned to the task at hand. If students are continually tested by these 

performance-based assessments, they realize the need to practice applying their skills and 

thus become more comfortable with their skills as the semester progresses. 

Further research is recommended on the effectiveness of using computers daily in 

the classroom. In this study testing on computers in a computerized classroom was 

addressed but no attempt was made to determine whether the cost of a computerized 

classroom could be justified by the improvement brought to the course. The fact that both 

the control group and experimental group had access to computers in the classroom daily 

may have neutralized the effect of testing. Factors other than mode of testing may prove 

to justify the cost of computerized classrooms. Research is also recommended in the 

implementation of performance-based assessment for credit by examination in courses 

involving computer applications. This study provides the stimulus for continued research 

in computer classrooms that furnish the opportunity for computer-administered 

assessment. 
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USE OF HUMAN SUBJECTS 
INFORMED CONSENT 

NAME OF SUBJECT: 

I hereby give consent to Sue Casey to perform or supervise the following investigational 
procedure: 

Compare final grades with other section of same course 
Grades will be compared based on section number and 

computer number so that student will remain anonymous. 

Myers-Briggs Personality Test 

Identification will be by student's computer number to maintain 
anonymity of the students 

I have heard a clear explanation and understand the nature and procedure. I have heard a 
clear explanation and understand the benefits to be expected. I understand that the 
procedure to be performed is investigational and that I may withdraw my consent at any 
time without prejudice or penalty. With my understanding of this, having received this 
information and satisfactory answers to the questions I have asked, I voluntarily consent 
to the procedure designated in Paragraph 1 above. If I have any questions regarding this 
research, I may contact Sue Casey at (H) xxx-xxx-xxxx or (O) xxx-xxxx. 

Date 

Subject 
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University of North Texas 

Sponsored Projects Administration 

April 11, 1994 

Sue Casey 
6504 Riviera 
Fort Worth, TX 76180 

Dear Ms. Casey: 

Your proposal entitled "Performance Based Testing," has undergone expedited review and 
has been approved by the IRB under 45 CFT 46.110. 

If you have any questions, please contact me at (817) 565-3946. 

Good luck on your project. 

Sincerely, 

Sandra Terrell, Chair 
Institutional Review Board 
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COMPUTER APPLICATIONS IN EDUCATION- CECS1100 
Course Syllabus 

Objectives: 
Computer Applications in Education is an introduction to computer usage in education. 
Applications in the classroom and computer usage as an instructional aid are studied. 
Experience will be gained with software tools such as word processing, spreadsheet, and 
data base packages. 

The primary goals are: 
1. To provide participants with knowledge of how computers are being used 

in public education today. 
2. To provide an overview of computer terminology, history, hardware, 

software and system design. 
3. To provide experience and skill in using an integrated software package to 

solve typical educational information processing problems. 

There will be five exams and six to seven assignments. The lowest of the first four exam 
scores will be dropped, with the remaining requirements weighted as follows: 

Exams .60% 
Assignments .40% 

Grades will be calculated by the following scale: 
A .90% and above 
B .80 to 89% 
C 70 to 79% 
D .60 to 69% 
F less than 60% 

The lowest of the first four exam scores will be dropped, therefore nn mako 
will be administered. 

Computer/laboratory Assignments' 
The computer assignments will demonstrate your ability to use the computer and to use 
MS Works. Assignments will be accepted late with a penalty of 1 letter grade per class 
day and the first day begins after the call for papers at the beginning of class on the 
assignment due date. Laboratory assignments are often assigned to enhance the computer 
assignments. 

You are required to complete all of the assignments and lessons assigned. MS Works 
Windows Series, Version 2.0, by Microsoft Corporation, will be the only system taught in 
this course. No other software or hardware will be supported for this course in the lab or 
by the instructor. 
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Regular and punctual class attendance is expected. You are hereby informed that 
excessive absences will lower your grade and/or result in your being dropped from the 
course with a WF. You will be given 1 week free absence (3 for MWF classes, 2 for T-Th 
classes, 1 for evening classes). Every absence past that will lower your final grade by one 
point for each absence. 

Cheating and disciplinary action for cheating are defined by the UNT Policy Manual Code 
of Student Conduct and Discipline. Cheating is an act of academic dishonesty and is 
defined as follows: 

Plagiarism and cheating refer to the use of unauthorized books, notes, or otherwise 
securing help in a test; copying tests, assignments, reports, or term papers; 
representing the work of another as one's own; collaborating, without authority, 
with another student during an examination or in preparing academic work; or 
otherwise practicing scholastic dishonesty. 
Academic dishonesty matters may first be considered by the faculty member who 
may assign penalties such as failing, reduction or changing of a grade in a test, 
course, assignment, or other academic work, denial of a degree and/or performing 
additional academic work not required of other students in the course. If the 
student does not accept the decision of the faculty member, he/she may have 
his/her case heard by the academic department chairperson or head for review of 
his/her case. If the student does not accept the decision of the academic 
department chairperson, he/she may then follow the normal appeal procedures 
listed in Disciplinary Procedures. 

EEO/ADA Statement: 
It is the policy of the University of North Texas not to discriminate on the basis of race, 
color, religion, sex, age, national origin, disability or disabled veteran or veteran of the 
Vietnam Era status in its educational programs, activities, admissions or employment 
policies. Questions or complaints should be directed to the Equal Opportunity Office, 
(817)565-2456. TDD access is available through Relay Texas: 1-800-735-2989 (TDD 
Callers). The University of North Texas does not discriminate on the basis of an 
individual's disability and complies with Section 504 and Public Law 101-336 (Americans 
With Disabilities Act) in its admissions, accessibility, treatment and employment of 
individuals in its programs and activities. The University of North Texas provides 
academic adjustments and auxiliary aids to individuals with disabilities, as defined under 
the law, who are otherwise qualified to meet the institution's academic and employment 
requirements. Please see the instructor outside of class to make any arrangements 
involving special accommodations. 

Capron, H.L. Essentials of Computing, 1992. 
Lindholdm, J.W. Works for Windows SmartStart, 1994. 



68 

WEEK TOPIC 

1 Course Overview 
Introduction to Computers 

2 Hardware/Software 
Operating Systems 

3 Operating Systems continued 

4 Windows 

5 Security/Ethics 
6 Test 1 

7 Introduction to MS Works 
Word Processing 

8 Word Processing continued 

9 Test 2 

10 Spreadsheets 

11 Spreadsheets continued 
12 Charts 

13 Test 3 

14 DataBase 

15 Data Base continued 
16 Test 4 17 

18 

19 
20 

T elecommunications 
Information Systems 

Artificial Intelligence 
Programming/Languages 

Integration 
Test 5 

CHAPTER 

EC 1-3, Appendix 

EC 4-5, 8 

EC 10 

WW 1 
WW 2 

WW 3 

WW 4 

WW 5 
WW 6 

WW 7 

WW 8 

EC 6,9 

EC 11,7 

WW 10 
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Name: Form A 

Computer #: 

Final Exam (Part 1) 

Mark the best answer in the blank. Make sure your computer number is on the paper. 

1. Making changes to a document to fix errors or improve its content 
is called: 
a. formatting 
b. editing 
c. creating 
d. styling 

2. A shows where the next character you type will 
appear on the screen. 
a. cursor 
b. pointer 
c. menu 
d. function key 

3. You can move the cursor around on the screen by using the cursor: 
a. function key 
b. pointer 
c. movement keys 
d. mouse 

4. automatically starts a word at the left margin of the 
next line if there is not enough room for it on the line. 
a. Scrolling 
b. Reformatting 
c. Formatting 
d. Word wrap 

5. An on-screen list of command choices is called a(n): 
a. index 
b. catalog 
c. template 
d. menu 
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_6. A keystroke that turns a function of a program on or off is called a: 
a. toggle 
b. default key 
c. switch key 
d. swap switch 

_7. A setting used by the word processing package unless deliberately 
changed by the user is called a(n) mode. 
a. default 
b. primary 
c. initial 
d. key 

_8 refers to the appearance of a document. 
a. Style 
b. Font 
c. Format 
d. Composition 

_9. Printed characters in darker type than the surrounding characters 
are called: 
a. boldface 
b. italics 
c. halftones 
d. hard fonts 

JO- deletes a block of text from its original location and 
places it in another location. 
a. Copy 
b. Reproduce 
c. Transfer 
d. Cut and paste 

11 Finding and changing each instance of a repeated item is referred to 
as: 
a. format and style 
b. edit and delete 
c. conditional replace 
d. find and replace 
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12. A spelling program finds spelling errors. 
a. inspection 
b. investigation 
c. examination 
d. checker 

13. A program that gives synonyms and antonyms is called a(n): 
a. dictionary 
b. thesaurus 
c. almanac 
d. atlas 

14. A is a complete set of characters in a particular size, 
typeface, weight, and style. 
a. font 
b. type category 
c. type design 
d. type family 

15. A is an organized collection of related data. 
a. field 
b. database 
c. database management system 
d. relation 

16. A collection of related records make up a: 
a. data item 
b. category 
c. file 
d. field 

_17. Names of the types of data you want to use are called 
names. 
a. character 
b.scope 
c. item 
d. field 
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18. The field determines the maximum number of 
characters or 
digits to be contained in the field. 
a. width 
b.scope 
c. range 
d. size 

19. A(n) operator is used when entering instructions that 
involve making comparisons. 
a. associative 
b. rational 
c. logical 
d. relational 

20. The intersection of a row and a column in a spreadsheet forms a: 
a. cell 
b. command tree 
c. bar 
d. control panel 

_21. The cell is the letter and number of the intersecting 
column and row. 
a. label 
b. name 
c. mark 
d. address 

_22. A provides descriptive information about entries in a 
spreadsheet. 
a. label 
b. memo 
c. function 
d. command 

23. A(n) is an actual number entered into a cell to be used 
in calculations. 
a. amount 
b. label 
c. quantity 
d. value 
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24. 

25. 

26. 

A(n) is an instruction to the spreadsheet program to 
calculate a number. 
a. amount 
b. value 
c. formula 
d. function 

A(n) 
a. value 
b. function 
c. procedure 
d. instruction 

A(n) 
block 
a. range 
b. array 
c. rectangle 
d. cube 

is a preprogrammed formula. 

is a group of one or more cells arranged in a 

21. The formula itself is the actual cell: 
a. value 
b. display 
c. contents 
d. function 

28. An all-in-one set of programs that includes word processing, 
spreadsheet, database, and graphics programs is called a(n): 
a. integrated package 
b. consolidated program 
c. full-scale package 
d. universal program 
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Place the corresponding number from the scale in the space provided for each question. 1 
is that you strongly disagree with the statement; 5 is that you strongly agree with the 
statement; numbers between are degrees of agreement. 

SCALE 

Computers make me nervous .Strongly Disagree Strongly Agree 

Tests for this course should be given on computers ..... Strongly Disagree . - Strongly Agree 

I prefer using computers when possible Strongly Disagree ...Strongly Agree 



APPENDIX E 

COMPUTER ANXIETY SUB SCALE OF COMPUTER ATTITUDE SCALE 

76 



77 

Computer Anxiety Subscale of Computer Attitude Scale 

Please answer the following by putting a cross mark (X) in either "strongly agree," 
"slightly agree," "slightly disagree", or "strongly disagree" column. 

strongly slightly slightly strongly 
agree agree disagree disagree 

Computers do not scare me at all. 
Working with a computer would 
make me very nervous. 
I do not feel threatened when others 
talk about computers. 
I feel aggressive and hostile towards 
computers. 
It wouldn't bother me at all to take 
computer courses. 
Computers make me feel 
uncomfortable 
I would feel at ease in a computer 
class 
I get a sinking feeling when I think of 
trying to use a computer. 
I would feel comfortable working 
with a computer. 
Computers make me feel uneasy and 
confused. 
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Fall, 1993 
Name: 
Computer #: 

CECS 1100.001 
Final Exam 

You are a professor in the CECS department at UNT and want to send a letter to all of 
your students' advisors telling them of their grades and encouraging the advisors to enroll 
their students in more CECS classes. For this exam, you will only send letters to the 
Music advisors. 

1. Use files from the J:\Casey directory. Copy them to your H: drive. 
GRADES.WKS 
MUSADV.WDB 

2. Find each student's grade on the spreadsheet by averaging all 5 test scores. 

3. Change font on Music Students chart to: 

Title Font Times New Roman Size 16 
Other Font Times New Roman Size 8 

3. Send letters to only the MUSIC majors (Query the database by major — there 
should be 5) 

4. Create letter (see attached letter) 

Insert fields from database 
Insert chart "Music Students" from spreadsheet 
Center the chart 
Change size of the chart to 100% height and 75% width 

5. Place your name, class, and section number in a footer of the letter. 

6. Save letter as TEST5 on your H: drive 

Save spreadsheet again to include your changes 

7. Print form letter 

8 Print letters to advisors of music majors 
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