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ABSTRACT 

The societal value placed on the acquisition of computing skills is reflected by the 

increasing prevalence of computing technology in educational settings. Computers have 

purpose and value because they enable humans to accomplish valued tasks more 

efficiently. Since the computer decreased the amount of time to produce documents, 

management's expectations in terms of product output increased. The value of task 

outcomes and the time to complete tasks has remained constant, but external expectations 

and the rate of output has increased, resulting in both physical and psychological 

ramifications to the user. The stress placed on those dealing with technology on a daily 

basis is heightened when something goes wrong with the technology. The trend in higher 

education is leading towards more computer-based instmctional environments. However, 

the effects of technology-related problems experienced by leamers are generally 

unknown. Cognized goals within the context of Social Cognitive Theory are one of the 

most important cognitive motivators in learning. However, there is little research 

regarding learner goal commitment within the context of instructional design. Further 

there is little research on the effects of software disruptions on self-efficacy, goal 

commitment or performance in computer-based instmction. 

This study considered the effects of software disruptions on goal-directed 

behavior, computer self-efficacy, task self-efficacy and performance. The resuhs of one

way multivariate analysis of variance failed to find statistically significant differences 

between the treatment groups with regard to the dependent variables of task self-efficacy, 

computer self-efficacy, goal commitment and test performance as a result of the software 
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disruptions. Results indicate that participants were unaffected by the software 

disruptions. Supplemental one-way analysis of variance conducted on subscale measures 

of satisfaction, anxiety and frustration also failed to find significant differences between 

the treatment groups. While not statistically significant, there appeared to be differences 

in test performance between treatment group one and treatment groups two and three in 

that group one made more test performance gains on the second trial of the software 

program. Additionally, post-test goal commitment means for treatment group three, 

which experienced the longest disruption, dropped. Post-test goal commitment means for 

treatment groups one and two rose. Further research recommended includes studies to 

ascertain the effects of software dismptions adding time constraints and multiple 

disruption events to treatment conditions. 
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CHAPTER I 

INTRODUCTION 

The societal value placed on the acquisition of computing skills is reflected by the 

increasing prevalence of computing technology in educational settings. Computers have 

purpose and value because they enable humans to accomplish valued tasks more 

efficiently. Fundamental to the decision to use technology is the natural corollary that all 

human action is determined by a combination of cognitive and motivational forces. These 

forces may be intemal to the individual and difficult to distinguish. 

Statement of the Problem 

Computer technology has become an indispensable part of the classroom and the 

workplace. The amount of work produced using typewriters and carbon paper cannot 

compare to the amount of work produced using computers. While computers have 

improved human task efficiency, they have led to external and intemal pressures to do 

more in less time. As a legal assistant in 1984, personal computers and fax machines 

were rarities in the workplace. Instead, we relied on dedicated word processors with 

limited command-based functionality to produce our documents and the U.S. mail to 

transmit them. The workload was consistent but not highly stressful. A mere two years 

later, the prevalence of the fax machine and the personal computer changed the very 

nature of the business workplace. Since the computer decreased the amount of time to 

produce documents, management's expectations in terms of product output rose higher 

and higher and so did the piles of paper on our desks! The resuhs of these external 
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pressures created intemal pressure on those that used the technology to increase output 

without sacrificing quality. The value of task outcomes and the time to complete them 

remained constant, but external expectafions and the rate of output increased, resulting in 

both physical and psychological ramifications to the user. 

The stress placed on those dealing with technology on a daily basis is heightened 

when something goes wrong with the technology. Computer software sometimes has 

errors or bugs and, sooner or later, machines break down. The various ways that people 

handle these situations in the workplace has intrigued me. Even something as simple as a 

copy machine could throw a level-headed lawyer, capable of trying a complex legal case, 

into an illogical, raving maniac if the machine failed at the wrong time (i.e., ten minutes 

before a filing deadline). This kind of scenario is particularly true with computers 

because they often hold critical files and applications, such as financial and billing 

records for an entire firm. The results of a system crash at the end of a fiscal year in a 

major law firm produced a ripple effect of high stress levels throughout the organization. 

On an individual basis, I have seen people curse at their computers, pound their fists, and 

verbalize their fmstration by talking to the machine as if it were alive. A recent 

workplace violence seminar at Texas Tech featured a video chp of a man filmed at his 

workplace cursing and destroying his computer after experiencing problems. While this 

may be an extreme case, fmstration with computer technology is a common occurrence in 

business settings. 

This scenario translates into educational settings, as well. As a graduate assistant, 

I have witnessed on numerous occasions student reactions to problems experienced when 

using computers, such as the feared "bomb" message on the Macintosh or the "blue 
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screen of death" in Microsoft Windows. Many students openly express their lack of self-

efficacy and distrust in using computers. They seem to expect computers to betray them. 

Whether in a business or educational settings, there is one recurring theme. The more 

personally valuable the product or outcome to the user, the more upset the person 

becomes when something goes wrong while using the technology. The trend in higher 

education is leading towards the use of more, not less, computer-based instmctional 

environments. In the future, institutions wiU be increasingly pressured to offer more 

distance-based educational opportunities. Evidence of this situation was recently 

underscored at an Association of Teacher Educators conference held in Orlando, Florida. 

A speaker with NCATE stated in rather matter-of-fact terms that institutions of higher 

education would be required to provide online courses if they want to keep their NCATE 

certification. However, it is generally not known how technology-related problems 

experienced by leamers affect the acquisition and transmission of knowledge, motivation 

and performance. The purpose of this study was to investigate the effects of software 

dismption on learner goal commitment, task self-efficacy, computer self-efficacy and 

performance during a computer-based learning task. 

Rationale 

Bandura (1997) discussed similar concems regarding the educational impact of 

technological change. Bandura's (1986) Social Cognifive Theory defines human nature in 

terms of basic capabilities, such as symbol systems, forethought and self-regulatory 

capabilities. The theory views learning as a cognitive process relying on the abstract, 

reflective, and generative nature of human thought. Social Cognitive Theory postulates a 
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critical role for self-regulation (Schunk & Ertmer, 1998; Bandura, 1991; Zimmerman, 

1989). Learning is an associative process that typically requires effort and persistence 

over time to master concepts or skiUs. According to Bandura (1988), "cognized goals" 

are one of the most important cognitive motivators in learning (p. 37). Cognized goals 

evolve from value systems that guide actions through the exercise of forethought and 

self-regulatory mechanisms such as perceived self-efficacy. Goal theory is important to 

educational research in that sustaining goal-directed cognhions and behaviors contributes 

to self-regulated learning (Ertmer & Schunk, 1997; Zimmerman, 1989). 

Goal Theory 

Goals regulate motivation through indirect, self-referent processes that involve 

"the exercise of self-influence by personal challenge and the evaluative reaction to one's 

attainments" (Bandura, 1988, p.41). According to Locke (1996), goals have both intemal 

and external attributes in that goals are intemal ideas or desired ends which are externally 

referenced to an object or situational condition. Goals purposefully influence task 

performance by directing an individual's attention, effort and persistence towards the 

externally referenced objective or situation (Mone & Baker, 1992; Locke & Latham, 

1990; Landy, 1985; Locke, Shaw, Saari, & Latham, 1981). Further, Campbell, Dunnette, 

Lawler, and Weick (1970) assert that goal-setting has cogmtive benefits in that they help 

to clarify the task to be performed and give knowledge of where to direct one's effort. 

The connection between goal-setting and performance. In goal-setting behavior, 

when a negative discrepancy occurs between one's performance level and the value 

standard sought, the resulting dissatisfaction operates as an incentive to enhance future 
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effort. Bandura (1988) distinguishes between a performance and an outcome in that 

performance is considered an accomplishment or something that is done, whereas an 

outcome is something that occurs as the result of an activity. For example, letter grades 

indicate performance levels, not outcomes. Realized expectations of anticipated social 

benefits or other personal costs associated with the level of performance are outcomes. 

Goals, which operate as a mediator between expectancy variables and performance, are 

the most direct determinant of performance (Locke & Latham, 1990). 

The role of feedback, cognitive appraisal and emotions in goal-directed behavior. 

Feedback is an integral part of goal-directed behavior in that goals serve as a mediator 

and key mechanism to translate feedback into action (Locke, Cartledge, & Koeppel, 

1968), as well as a moderator to goals in relation to regulation of performance (Locke, 

Shaw, Saari, & Latham, 1981). Once an individual perceives feedback (an external event) 

he or she translates it into knowledge of the results (a cognitive appraisal). A value 

appraisal occurs concurrently with cognitive appraisal evidenced in the form of an 

emotional response. As a result of increasingly difficult tasks or goals, an individual may 

become unresponsive to all of the information presented in a response to overload 

condition (Miller, 1960). An overload condition may occur when an individual's 

appraisal process indicates that the path to a goal is blocked, resulting in an emotional 

response such as anxiety, fmstration or anger. Research by Crable, Scherer, and Jones 

(1994) on cognitive appraisal in computing tasks found a strong relationship between 

cognitive appraisal and computer anxiety (p. 337). Because goal-directed behavior 

involves valued, purposeful action, failure to attain goals may therefore result in highly 

charged emotional outcomes. The potential negative psychological effects on leamers in 
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computing tasks makes the study of goal-directed behavior an important issue in 

instructional design. The primary focus of this study involved the principles and research 

findings of goal commitment as apphed to software dismptions in computer-based 

learning environments. 

Significance of the Study 

Goal theory research grew out of the realm of industrial psychology and has 

shown that the mere act of setting goals increases performance. According to Bandura 

(1986, 1997) and Locke and Latham (1990), the underlying principles of goal theory are 

interwoven with theories of self-efficacy and motivation. Regardless of the medium used 

to deliver instmction (i.e., computer-based instmction or lecture-based), there has to be 

some level of learner commitment to an educational task for learning to occur. However, 

there appears to be little educational research on learner goal commitment. Further, there 

has been little research on goal setting in instmctional technology. The lack of research is 

particularly puzzling given the emphasis on audience assessment in most instmctional 

design models. Audience assessment typically involves assessing a learner's entry-level 

knowledge, skills, attitudes and efficacy levels. Audience assessment without 

consideration of learner commitment to achieving an educational goal task results in an 

incomplete picture of learner motivation. Inadequate audience assessment in the 

instmctional design process may lead to negative leamer attitudes and counter-

productivity in educational and training environments. Without an understanding of the 

factors underlying leamer commitment, appropriate and effective instmctional design 

seems impossible. 
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Additionally, there appears to be little research on the effects of software 

disruptions on performance in computer-based instmction. A 1987 study by Heinssen, 

Glass and Knight used a computer interaction measure featuring a sequence of 

interruptive events to investigate computer anxiety and task completion. However, the 

tasks used to measure performance time were data entry and file-editing tasks, not 

learning tasks. Further, the study only investigated participant time to complete a 

performance task and not the level of task performance attained. There is some evidence 

indicating that anxiety is increased when leaming is mediated by technology (Garrison, 

1989). This may relate to the nature of software. Its complexity taxes users' cognitive 

abilities and has the greatest potential for creating leamer frustration. In a leaming task 

scenario, problems with software may produce negative affective outcomes that lead to 

decreased leamer motivation or avoidance of technology. 

The research undertaken by this study attempted to clarify the effects of software 

dismptions on goal-directed behavior, computer self-efficacy, task self-efficacy and 

performance. It is hoped that the results of this study will contribute to an understanding 

of cognitive and attentional interference in leaming tasks. Further, investigation of the 

variables of this study may shed light on the effects of unpleasant computing experiences 

on leamer motivation and performance to guide software developers, instmctional 

designers and institutions of higher education. 



Research Questions 

This study addressed the following questions: 

1. What are the effects of software disruption on participants' goal commitment 

levels? 

2. What are the effects of software dismption on participants' test performance 

levels? 

3. What are the effects of software disruption on participants' task self-efficacy? 

4. What are the effects of software dismption on participants' computer self-

efficacy? 

Hypothesis 

The hypothesis in this study concemed assessing the effects of software 

dismption on users engaged in a computer-based instmctional task. 

Goal setting has been found to be related to performance in that when a negative 

discrepancy occurs between one's performance level and the value steindard sought, 

dissatisfaction enhances future effort (Locke & Latham, 1990). Self-efficacy and goal 

commitment are considered to be direct and indirect determinants of performance in that 

actions involving choice of action determine personal efficacy judgments (Theodorakis, 

1996). Research by Ertmer and Schunk (1997) and Schunk and Ertmer (1998) has also 

found significant differences in computing self-efficacy due to goal setting. Self-efficacy 

relates to one's judgment of total capability of performing a task. This study involved a 

computer-based leaming task. It is possible that a participant could be computer self-

efficacious, but not task self-efficacious, or vice versa. Therefore, task self-efficacy was 
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assessed to determine self-efficacy judgments regarding the leaming task and computer 

self-efficacy was assessed to determine self-efficacy judgments regarding the use of 

computer technology. The hypothesis for this study is stated below. 

Hypothesis: There are no significant main effects on goal commitment, task 

self-efficacy, computer self-efficacy and performance as a result of software dismption. 

Based on the literature review conducted as part of the research, it was expected that the 

null hypothesis would be rejected under the assumption that the experimental 

manipulations would be significantly dismptive. 

Assumptions 

For purposes of this study, it was assumed that no actual hardware failures 

occurred during the treatment sessions. Additionally, it was assumed that the participants 

were unaware of the tme nature of the study or the tme purpose of the software program. 

It was also assumed that participants accurately reflected the average college student 

population in terms of verbal ability. Finally, it was also assumed that the target words, 

which were generated from GRE study guides, were unfamiliar to the participants. 

Delimitations 

The treatment conditions were limited to the assessment of the effects of software 

dismptions on participants. No attempt was made to assess the effects of hardware 

dismptions on participants. 



Limitations of the Studv 

Limitations regarding this study include the availability of a large, representative 

sample of subjects of varying ages and educational backgrounds. These limitations may 

have affected the generalizability of the study beyond university undergraduate 

populations. Due to constraints beyond the control of the researcher, this study utilized 

convenience-sampling techniques. Although convenience sampling is not the ideal 

situation in inferential statistics, repeated replication of any significant findings of this 

research may provide evidence of the validity and generalizability of results. 

Another possible limitation is that the software dismptions were not sufficient to 

produce quantifiable changes in pre-test and post-test scores on the dependent variables. 

Definition of Terms 

The following terms will be used throughout this document. 

Achievement valence - see "Valence." 

Attention - involves a variety of phenomena prohibiting a single definition of the 

constmct; there are 3 interdependent aspects of attention. The first aspect is that of 

selectivity which posits that human information processing is limited. We can't process 

all available stimuli simultaneously and therefore, certain stimuli are selected at the 

expense of other stimuli. The second aspect is that of capacity, which involves the 

amount of information that can be processed at a given time. The third aspect of 

attention is arousal, which is described as the general state of alertness of the observer. 

This aspect has been measured most recently by brain wave activity. 
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Cognition - "mental procedures that operate on mental representations to produce 

thought and action" (Thagard, 1996, p. 6). 

Computer anxiety - "the tendency of an individual to be uneasy, apprehensive, or 

fearful about the current or future use of computers in general" (Igbaria & Parasuraman, 

1989, p. 375). 

Computer-based instmction (CBI) - one-on-one interaction between the leamer 

and a computer program which functions as a coach (Hoska, 1993). 

Computer self-efficacy - "perceptions of subjects' capabilities regarding specific 

computer-related knowledge and skills" (Harrison & Rainer, 1992, p. 736). 

Elaborative feedback - gives the leamer an explanation of why a response is 

correct or incorrect. 

Expectancy - "the force toward a given choice or action will be a product of the 

individual's belief that exerting effort will produce a certain level of performance" (Locke 

& Latham, 1990, p. 255). 

Feedback - knowledge of the results of one's performance. 

Goal- the aim or end of an action; ".. .a concept that encompasses the essential 

meaning of terms such as intention, task, deadline, purpose, aim, end and objective. All 

of these have in common the element that there is something that the person wants to 

achieve" (Locke & Latham, 1990, p. 2); and the desire to attain outcomes that require 

overcoming obstacles. 

Goal Acceptance - a subtype of goal commitment which refers "specifically to 

commitment to a goal that is assigned" (Locke & Latham, 1990, p. 125, citing Locke et 

ah, 1981). 
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Goal choice - Values, motives and attitudes that are involved in an individual's 

decision to accept a goal and the conditional requirements for positive self-evaluation. 

Goal content - the object or result sought after. 

Goal commitment - one's attachment to or determination to reach a goal, 

regardless of where the goal came from" (Locke & Latham, 1990). Goal commitment 

can apply to self-set, participatory or assigned goals. 

GUI - graphical user interface. 

Instmmentality - the belief that performance of a given goal choice or action will 

lead to valued outcomes. 

Intensity - refers to the scope and integration of the goal setting process, the effort 

required to formulate goals, the placement of the goal in a person's goal hierarchy, the 

degree of goal commitment and the importance of the goal. 

Intention - the desire to attain outcomes where there are no substantial obstacles. 

Intrinsic motivation - a state of the human organism that is likely to affect 

behavior in some way having its origin within the organism rather than from extemal 

stimulation (i.e. extrinsic motivation). In motivational research, motivation includes both 

negative and positive states and both psychological and physiological components. 

Leaming - "a relatively permanent change in mental associations due to 

experience" (Ormrod, 1999, p. 3). 

Leaming goal - knowledge and skills to be acquired. 

Level of aspiration - the level of performance one is trying to attain on a task. 

Multimedia - "multiple media or the integration of more than one medium into 

some form of communication" (Jonassen & Reeves, 1996, p. 703). 
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Performance goal - tasks to be completed. 

Persistence - effort maintained over time (Locke & Latham, p. 90). 

Personal goal - "actual (operative) goals" (Locke & Latham, p. 7). 

Purpose - a consciously held goal or a motive underlying a goal. 

Self-efficacy - "people's judgment of their capabilities to organize and execute 

courses of actions required to attain designated types of performances" (Bandura. 1986, 

p. 391). 

Self-set goal - see "Personal goal." 

Self-regulation - self-generated thoughts, feelings and actions that are planned 

and adapted towards the attainment of personal goals (Zimmerman, 1989). 

Standard - something set up as a mle to measure or evaluate things which 

"implies an intemalized concept of appropriate action but also may refer to an extemal 

criterion" (Locke & Latham, 1990, p. 7). 

Task self-efficacy - . ."self-appraisal of one's ability to master a task. Self-

efficacy includes judgments about one's ability to accomplish a task as well as one's 

confidence in one's skills to perform a task" (Pintrich, Smith, Garcia, & McKeachie, 

1991, p. 13). 

Try-again feedback - tells the leamer that an incorrect response was made and 

allows a leamer to make one or more additional attempts to answer the question 

correctly. 

Valence - expected satisfaction when no extrinsic incentives are offered for 

performance and the value of outcomes resulting from performance. 
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Volition -the choice to raise one's level of cognitive focus from perceptual to 

conceptual levels. 
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CHAPTER II 

REVIEW OF LITERATURE 

This study investigated the effects of software dismption on goal commitment, 

task self-efficacy, computer self-efficacy and performance within the framework of 

Bandura's (1986) Social Cognitive Theory. 

Social Cognitive Theory 

Social Cognitive Theory (Bandura, 1986), defines the nature of humans in terms 

of basic capabilities, such as symbol systems and forethought, vicarious, self-regulatory 

and self-reflective capabilities. Social Cognitive Theory (SCT) views leaming as a 

cognitive process relying on the abstract, reflective, and generative nature of human 

thought. According to Bandura (1997), the ability to predict the probable outcomes of 

prospective courses of action is a way in which "anticipative mechanisms contribute to 

human motivation and adaptation" (p. 35). Thus, cognized goals and personal standards 

that evolve from value systems guide action via self-regulatory mechanisms such as 

perceived self-efficacy. The next section contains a brief discussion of goal theory. 

Goal Theory 

Goals are something people consciously desire to obtain that are extemal to the 

individual. Goals regulate motivation through indirect, self-referent processes that 

involve "the exercise of self-influence by personal challenge and the evaluative reaction 

to one's attainments" (Bandura, 1988, p.41). Goals affect task performance in that they 

15 



give people direction towards actions and create self-incentives to persist in effort until 

their performance matches their goals. According to Locke and Latham (1990), goals 

have two main attributes: content and intensity. Goal content is related to the object or 

result that is sought, whereas goal intensity is related to goal commitment and goal 

valence (or value of achievement). WTien a negative discrepancy occurs between one's 

performance level and the value standard sought, the resulting dissatisfaction operates as 

an incentive to enhance future effort. 

As discussed in Chapter I, Bandura (1988) makes a distinction between a 

"performance" and an "outcome." According to Bandura (1988), provides clarification on 

the difference between a performance and an outcome. A "performance" is considered an 

accomplishment or something that is done. An outcome is something that occurs as a 

result of an activity. 

Goal Mechanisms 

Explaining the effect of goals on action requires an understanding of direct and 

indirect goal mechanisms that produce goal attainment. Direct goal mechanisms, which 

are related to motivation, consist of effort, persistence, and direction. Goals affect 

arousal by regulating the intensity of effort an individual expends on a task, affect 

duration in terms of persistence in action until the goal is reached, and affect choice by 

causing individuals to direct attention and take action on goal-oriented activities while 

ignoring irrelevant, non-goal activities. Indirect goal mechanisms also involve direction 

in terms of the development of task strategies, problem-solving and creative thought. This 

study examined direct mechanisms as they relate to goal choice and goal commitment. 
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Goals serve as cognitive motivators to guide action through the exercise of 

forethought. The potential negative psychological effects of software dismptions in a 

leaming environment make the study of goal-directed behavior an important issue in 

instmctional design. Two particular aspects of goal-setting behavior relevant to this 

study are goal choice and goal commitment, as discussed below. 

Goal Choice 

Values, motives and attitudes are involved in an individual's goal choice or 

decision to accept a goal and goals define the condhional requirements for positive self-

evaluation. Individuals choose goals based on what is important to them and what they 

think they are capable of (Locke, 1996). The act of setting a goal is indicative of one's 

value standard in relation to the desired level of performance on a task. "By making self-

satisfaction conditional on matching adopted goals, people give direction to their actions 

and create self-incentives to persist in their efforts until their performance matches their 

goals" (Bandura, 1988, p.41). 

Factors Affecting Self-Set Goal Choice 

Valence and Appraisal. In terms of valence (or value of achievement) a goal is 

simultaneously a target to aim for and a standard by which to judge the adequacy of one's 

performance. Performance valence is measured in terms of anticipated self-satisfaction 

that is contingent upon the attainment of a certain performance level. Valence has been 

found to be significantiy related to personal goal level (Bandura, 1986; Latham & Lee, 

1986; Mento, Cartledge, 8c Locke, 1980; Locke, Cartledge, & Knerr, 1970). After 
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performance, a person compares the performance level with the self-set goals, which 

results in some level of self-satisfaction. According to Bandura and Cervone (1983). the 

level of self-prescribed standards met in combination with the resulting self-satisfaction 

levels may influence subsequent self set goals. In terms of self set goals, people 

generally choose moderate goals (Locke, 1965, 1966); however, extemal factors, such as 

money or feedback, or intemal factors, such as dissatisfaction (Bandura & Cervone, 

1983; Locke, Cartledge, & Knerr, 1970) and mood can induce people to set high goals. 

Based on this research referenced above, participants in this study were given a range of 

goals from moderate to high levels from which to self-set performance goals. 

Appraisal also comes into play with goal choice in that the achievement valence 

function within a given goal level is positive wherein the higher the performance in 

relation to the goal, the more favorable the individual's appraisal. 

Expectancy and Self-Efficacy. According to Locke and Latham (1990), 

expectancy and self-efficacy are important factors in the explanation of goal choice. In 

goal-setting literature, expectancy concems an individual's effort-performance beliefs, 

where as self-efficacy concems one's beliefs about how well one can perform a task 

(Locke & Latham, 1990). Several studies have shown a high correlation between 

expectancy, self-efficacy and goal choice (Battle, 1966; Ajzen & Madden, 1986; Bandura 

& Cervone, 1986; Garland, 1985; Garland & Adkinson, 1987; Hollenbeck & Brief, 1987; 

Locke & Shaw, 1984; Locke, Frederick, Lee, & Bobko, 1984; Mento et ah, 1980; Wood 

& Locke, 1987). In the case of self-efficacy, if an individual decides that he or she is not 

in control of the situation or fails to understand the task, the resulting dissatisfaction may 

reduce self-efficacy and thus, affect future goal choice (Bandura & Cervone, 1983). In 
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the case of self set goals in particular, self-efficacy is a high predictor of subsequent self-

set goals since an individual seeks to perform at or somewhat above levels of perceived 

self-competence (Bandura, 1977, 1982, 1986; Gist, 1987; Locke et al., 1984; Taylor, 

Locke, Lee, & Gist, 1984; Mento, Steel, & Karren, 1987). Therefore, self reactive 

influences such as self-efficacy account for much of the variation in motivation and can 

also predict the impact of success or failure on motivation in that highly self-efficacious 

individuals set even higher goals when they attain their goal. If an individual believes he 

or she cannot sustain the same level of effort again, personal goals will be lowered and 

thus, motivation decreases (Bandura, 1988). 

Causal Attribution and Locus of Control. Causal attribution theorists such as 

Weiner (1986) and Weiner, Russell, and Lerman (1979) suggest that after performance 

and self-evaluation, an individual experiences some level of self-satisfaction or self-

dissatisfaction and the effect of the performance evaluation on self-satisfaction and 

expectancy of future task performance is moderated by an individual's perceived 

intemality or extemality and causal stability or instability. Research by Chacko and 

McElroy (1983) on locus of control found that subjects who attributed failure to unstable 

causes, such as luck, set higher subsequent goals than those who attributed failure to 

stable causes such as lack of ability. 

Other Factors. Other factors that affect goal choice include previous levels of 

performance, ability, and previous successes or failures. In goal-setting literature, ability 

is generally measured in terms of past performance. In terms of the influence of success 

or failure on personal standards, Campion and Lord (1982) found that people may change 
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their goal levels depending on the pattern and amount of progress they are making toward 

a given goal. 

Self Set Goals 

This study utilized specific, self-set goal conditions as a predicate to goal 

commitment. Self-set goals are also referred to as personal goals in the goal-setting 

literature and require the individual to set specific leaming or performance goal 

outcomes. Goals enhance performance only when an individual accepts them and they 

are personally meaningful. Therefore, self-set goals may have certain advantages over 

assigned goals because assigned goals may be unclear or rejected (Locke et ah, 1981; 

Malone, 1981; Erez & Zidon, 1984). Specific, self-set goal conditions are significant 

predictors of performance (Wood, Atkins, & Bright, 1999) and result in consistently 

higher performance versus no goals or "do-best" goal conditions (Locke & Latham, 

1990; Locke et ah, 1981; Mento, Locke, & Klein, 1992). According to past research, 

studies where participants Eire told to do their best on a task are not as effective because 

they are inherently vague. Following goal choice, an individual must commit to the goal 

level chosen in order to proceed to goal attainment. 

Goal Commitment 

A goal is a means to create a standard for evaluating one's performance. "If one 

does not use a goal in this way, it is not a real goal or one is not really committed to it" 

(Locke & Latham, 1990, p. 78). Therefore, "it is virtually axiomatic that if there is no 

commitment to goals, then goal setting will not work" (Locke, Latham, & Erez, 1988, 
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p. 23). Goal commitment reflects the determination to try for and persist in pursuing a 

goal over time. Further, goal commitment generally implies an unwillingness to abandon 

or lower a goal (Campion & Lord, 1982). Research reflects that high commitment to 

goals is attained when an individual believes that the goal is important and that it is 

attainable (Locke, 1996). 

Goal Commitment and Performance 

Goal commitment is a moderator of the goal-performance relationship in that it 

affects the relationship between goals and performance (Kalnbach & Hinsz, 1999; 

Hollenbeck, Williams, & Klein, 1989b; Erez, 1986; Earley, 1985). 

Goal Commitment, Expectancy and Self-Efficacy 

Commitment, which is related to expectamcy, declines as an individual's 

perceived chances of reaching the goal declines (Locke & Latham, 1990; Erez, & Zidon, 

1984). Goal commitment may also be related to self-efficacy levels in terms of one's 

belief about how well one can perform a task, especially when it involves setbacks, 

failures or obstacles (Bandura, 1986). Research has shown that self-efficacy and goal 

commitment are direct and indirect determinants of performance (Theodorakis, 1996). 

This is particularly tme in terms of self-set goals (Bandura & Cervone, 1986; Wood, 

Bandura, & Bailey, 1990; Locke, Frederick, Lee, «& Bobko, 1984) and commitment to 

achieving goals (Locke, Frederick, Lee, & Bobko 1984). 
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Locus of Control and Need for Achievement 

Research by Hollenbeck, Williams, and Klein (1989) also found that locus of 

control and need for achievement were significantly related to goal commitment. People 

with an intemal orientation coupled with a high need for achievement reported higher 

goal commitment levels than subjects with an extemal orientation coupled with a low 

need for achievement, particularly with regard to self-set goals. 

Self-efficacy is intertwined in goal theory and is one of the variables of interest in 

this study. A brief discussion of self-efficacy follows below. 

Self-Efficacy 

Self-efficacy is related to the concept of expectancy of success, but is broader in 

scope in that ft relates to a judgment of total capability of performing a task. Bandura 

(1986, 1988) found that self-efficacy plays a key role in keeping people committed to a 

course of action especially when that course of action involves failures or obstacles. If an 

individual decides that he or she is not in control of the situation or fails to understand the 

task, the resulting dissatisfaction may reduce self-efficacy and thus, affect future goal 

choice (Bandura & Cervone, 1983). 

Self-efficacy judgments can be distinguished from response-outcome expectations 

in that perceived self-efficacy involves judgment of one's capability to accomplish a 

certain level of performance while an outcome expectation is a judgment of the possible 

consequence such behavior will produce. Self-efficacy appears to be highly related to 

goal-directed behavior since decisions involving choice of action determine personal 

22 



efficacy judgment. Individuals avoid tasks they believe exceed their capabilities 

(Bandura, 1977). 

Judgments of efficacy also determine how much effort a person will expend and 

how long he or she will persist. According to Salomon (1984). self doubt creates an 

impetus for leaming but hinders use of previously established skills. Research also 

shows that people who judge themselves as inefficacious in coping with demands of the 

environment will dwell on their deficiencies and think about potential difficulties as 

being formidable (Beck, 1976; Lazarus & Launier, 1978; Meichenbaum, 1977; Sarason. 

1975). Thoughts such as these create stress and undermine competent thinking by 

diverting attention away from the best way to proceed on the task. Thus, people high in 

self-efficacy are more productive than those that are low in self-efficacy. 

Perceived self-efficacy not only influences goal choice, but also the amount of 

effort and persistence expended in achieving the goal, and the level of stress experienced 

in the face of failure. (Bandura, 1982, 1986). Research by Bandura and Cervone (1983) 

and others reflects that, an individual who has self-doubts about capabilities in regards to 

a negative discrepancy between personal standard and attainment will experience 

discouragement, whereas individuals who are self-efficacious will be motivated to persist 

to successful performance. According to Locke and Latham (1990), self-efficacy also 

affects goal commitment, feedback, and performance in goal-directed behavior. 

Research on Self-Efficacy and Computers 

Computing self-efficacy was recently studied by Brosnan (1998) who found that 

perceived ease of use, perceived usefulness and attitudes in combination with self-
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efficacy theory accounted for 45% of the variance in self-reported computing behavior. 

Significant gender differences in computing self-efficacy have also been reported in 

several studies (Busch, 1995; Murphy, Coover, & Owen, 1988; Miura, 1986). Also, the 

amount of computing experience people have with computers affects computing self-

efficacy (Moroz & Nash, 1997; Kinzie & Delcourt, 1991). 

As technology pervades our society, computing and/or technological self-efficacy 

assessment will become increasingly important. This study concemed the variables of 

task self-efficacy, computer self-efficacy, goal commitment and performance within the 

context of computer-based instmction. Issues conceming computer-based instmction are 

briefly discussed below. 

Computer-Based Instmction 

The prevalence of computer technology as an instmctional tool in educational and 

corporate settings is widely acknowledged. In educational settings, computers are 

valuable because they provide educators and instmctional designers a way to 

motivationally enhance instmction. Effectively designed computer-based instmction can 

produce positive leamer achievement and attitudes (Thompson, Simonson, &. Hargrave, 

1996). Applications of computer-based instmction include drill and practice, tutorials, 

simulations, educational games and just-in-time leaming. According to Hoska (1993), 

one of the main advantages of computer-based instmction (CBI) is its ability to provide 

one-on-one interaction between the leamer and a computer program, which functions as a 

coach. An advantage of multimedia-based CBI is that leamers are actively engaged with 

the leaming medium in terms of responses and feedback received. Muhimedia is 
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"multiple media or the integration of more than one medium into some form of 

communication" (Jonassen & Reeves, 1996, p. 703) and usually refers to integration of 

media such as text, sound, graphics, animation, and video. Multimedia presentations are 

multimodal in that they stimulate more than one sense at a time. This factor can provide 

an advantage in computer-based instmction over traditional instmctional mediums by 

gaining and sustaining leamer attention. A tutorial is one of the five modes of computer-

based instmction. Generally, a well-designed computer-based tutorial assumes the role of 

an instmctor to provide information in small fragments. Tutorial testing segments 

evaluate how well the leamer retains the information presented in the lesson portion of 

the program. Feedback in CBI is generally combined with practice which "provides for 

leamers' active participation in the leaming process" and assessment of leamer progress 

(Smith & Ragan, 1993, p. 78). In contrast, performance feedback is used to describe 

overall test scores and characterizes the individual's status on a criterion dimension. This 

information is then used metacognitively by leamers to make decisions (Hannafin, 

Hannafin, & Dalton, 1993). Effective tutorial design gives the leamer informative 

feedback information such as correct and incorrect responses and hints. There is a large 

body of research conceming computer-based instmction and feedback and a large body 

of research on the effects of goal orientation and feedback. Goal-setting has been 

described as a dynamic, iterative process (Locke & Latham, 1990). In terms of goal-

oriented behavior, feedback generally occurs during or after engaging the goal task and 

considerably after the leamer sets goal choice and commitment levels. However, there 

appears to be little research on goal orientation prior to leamer engagement of an 

educational goal task in a computer-based instmctional setting. 
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Research on Goal-Setting in Computer-Based Instmction 

To date, few studies been found involving goal-setting and computing behavior. 

Studies have been conducted on the effects of assigned leaming goals versus self-set 

performance goals on computing skills, efficacy and strategies. Research has found 

significant differences in efficacy, competency and frequency due to goal setting (Ertmer 

& Schunk, 1997; Schunk & Ertmer, 1998). Ertmer and Schunk (1997) examined the 

influence of leaming goals on college students' achievement outcomes during computer 

skill leaming. The researchers found that assigned goals reported higher levels of 

efficacy than the self-set goal condition. However, the results obtained by the researchers 

may not have genuinely reflected the possible constellation of self-set goal effects on 

efficacy. "Do-best" goals were utilized in the self-set goal condition, but not the assigned 

goal condition. As discussed previously, "do-best" goals are vague and research 

indicates that "do-best" goals are not as effective as specific, self-set goals in terms of 

performance. 

A study by Last, O'Donnell, and Kelly (1998) investigated the influence of prior 

knowledge and goal strength on the difficulties and benefits of hypertext use. However, 

the sample size for this study was quite small, consisting of only 12 participants. Last, 

O'Donnell, and Kelly's (1998) research can be distinguished from the current study in 

that it used goals assigned by the researchers rather than specific, self-set goals. Self-set 

goals reflect a more naturalistic goal-setting condition and goal strength is a related, but 

separate, constmct indicating level of effort regarding goal choice rather than goal 

commitment. 
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Given previous research findings on goal-setting and the nature of this study, it is 

important that participants self set specific goals to ascertain the effects of software 

disruption on participants' goal commitment and performance levels in a genuine 

educational setting to better understand the psychological issues affecting motivation and 

performance. 

No studies have investigated the contributing factors of leamer goal commitment 

as applied to the instmctional design process, in general, or the interaction between goal 

commitment and performance in computer-based instmction, in particular. One of the 

fundamental steps in any instmctional design model concems audience analysis and 

identification. In terms of the instmctional design process, it is important to identify 

characteristics of the audience in order to design appropriate and effective instmction to 

meet leaming needs and to accomplish the intended state change in the leamer. In this 

context, it seems cmcial that designers understand the audience in terms of leamer 

commitment to achieving the educational goal task at the moment of leamer engagement. 

Since goal commitment is interwoven with other motivational variables that may 

contribute to leamer affective responses and subsequent self-efficacy levels, it may prove 

to be a pivotal link in the improvement of our understanding with regard to leamer 

cognition and motivation in the context of the instmctional design process. These issues 

may also carry over into educational software design and development in terms of 

explaining how leamers initially approach computer-based educational tasks from a 

motivational standpoint. 
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Chapter Summary 

Cognized goals and personal standards that evolve from value systems guide 

action via self-regulatory mechanisms. Goals regulate motivation through indirect, self-

referent processes and are the most direct determinant of performance (Locke & Latham, 

1990). Values, motives and attitudes are involved in an individual's goal choice or 

decision to accept a goal and goals define the conditional requirements for poshive self-

evaluation. Goal commitment reflects the determination to try for and persist in pursuing 

a goal over time and may be related to self-efficacy in terms of one's belief about how 

well one can perform a task, especially when it involves setbacks, failures or obstacles 

(Bandura, 1986). 

Given the increasing use of computer technology in educational venues, it is 

cmcial to clarify and understand the relationship between the human-computer interface 

and motivational variables in the context of computer-based instmction, the instmctional 

design process, and general educational research. 
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CHAPTER III 

METHODOLOGY 

Introduction 

This study investigated the effects of software dismption on goal commitment, 

task self-efficacy, computer self-efficacy and performance levels in a computer-based 

instmctional task. 

Variables 

The independent variable utilized in this study consisted of two levels of software 

dismption that occurred during the testing segment of a computer-based instmctional 

program. Four dependent variables were utilized in this study to measure the effect of the 

independent variable: goal commitment, task self efficacy, computer self-efficacy and 

test performance. 

Research Design 

This study utilized a pre-test/post-test counter-balanced design utilizing one-way 

muhivariate analysis of variance (MANOVA) statistical analysis. MANOVA is an 

extension of ANOVA and applies to situations with one or more multiple dependent 

variables (Tabachnick & Fidell, 1996). 

The materials were also counter balanced in that participants were exposed to two 

different sets of vocabulary word pairs. One-half of the participants in all treatment 

conditions were randomly assigned program Version A on the first exposure to the 
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program and the other half of the participants will receive program Version B first. On 

the second exposure to the program, the participants receiving Version A the first time 

received Version B the second time, and, correspondingly, those who received Version B 

first received Version A the second time. 

Population and Sample 

The target population for this study was undergraduate college students enrolled 

in two introductory college-level computing applications courses, EDIT 2318-

Introduction to Computers & Technology and EDIT 3318 - Applications of Technology 

in Elementary Education at a southwestern university in the United States. The sample 

included a representative cross-section of the general college student population at this 

university. Subjects were randomly assigned to one of the three treatment conditions (no 

dismption, moderate dismption in the test, or severe dismption in the test). The study was 

administered across several sessions of small groups of approximately eight (8) 

participants each. This was due in part to the constraint on the number of computers 

available in the Education Computing Center (ECC) lab and to provide some measure of 

experimental control of the number of participants that experience a dismption at the 

same time. The combined sessions formed three groups of approximately thirty (30) 

participants each, with a total sample size of ninety (90) participants. Participants were 

given extra credit for full participation in the study and were also instmcted that an 80% 

average test score out of two possible test scores on a computer-based antonym test 

would eam bonus extra credit points. 
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Instruments 

Goal Commitment Instmment 

The goal commitment instmment utilized in this study was a modified version of 

the seven-item instmment developed by Hollenbeck et al. (1989b) (see Appendices A and 

B- Part II). The instmment was modified by changing the phrase "GPA goal" to "test 

goal" to reflect a participant's commitment to a proximal, self set performance goal. 

This instmment has been used in traditional goal setting research and other specific 

research issues such as absenteeism, accident reduction, personality, creativity, multiple 

goal environments, and group goal-setting. The instmment uses a five-item Likert scale 

with all but items one and seven scored in reverse to reflect low, moderate or high goal 

commitment levels. According to Hollenbeck et al. (1989b), evidence supports the 

constmct validity of the instrument. Further constmct validity analysis by Hollenbeck, 

Klein, O'Leary, and Wright (1994) demonstrated internal consistency of scale items and 

its relatedness to constmcts such as performance, as well as discriminant validity. 

Responses on the scale reflect prechoice goal evaluations, such as expectancies of goal 

attainment and intentions to maintain the goal over time. According to Hollenbeck, Klein, 

O'Leary, and Wright (1994), the measure also reflects attitude components. Item seven 

is considered a cognitive component, item two is an affective component and item four is 

a behavioral component. DeShon and Landis (1997) investigated the dimensionality of 

the Hollenbeck et al. (1989b) goal commitment measure with 402 undergraduate 

students. Their research found that psychometric evidence shows the scale to be 

unidimensional (Hollenbeck et ah, 1989a, 1989b; Wright, O'Leary-Kelly, Cortina, Klein, 

& Hollenbeck, 1994) with responses stable over time and the scale is related to other 

31 



motivational constmcts such as motivational force and performance. Although the items 

were listed in a different order than the original research of Hollenbeck et al. (1989b). the 

researchers' findings were that items four, five, six, seven and eight of the scale reflect 

common goal commitment themes. Item five ("I am strongly committed to pursuing this 

goal") is a direct assessment of goal commitment and can be used as a single measure of 

the constmct (Earley, Connolly, & Ekegren, 1989; Kanfer & Ackerman, 1989). Item six 

("It wouldn't take much to make me abandon this goal") reflects an unwillingness to 

lower a goal. Item eight ("I am willing to put in a great deal of effort to achieve this 

goal") reflects a willingness to invest effort to achieve a goal. Items four ("Quite frankly. 

I don't care if I achieve this goal or not") and seven ("I think this goal is a good goal to 

shoot for") reflect goal importance. Responses to items one through three on the goal 

commitment measure reflect goal difficulty and performance expectancies, while the 

remaining items reflect goal commitment. 

To quantitatively assess goal commitment levels, it was necessary to first require 

participants to choose a goal level (see Appendices A and B - Part I). The goal choice 

portion of the instmment used in this study was developed to ascertain participants' 

specific, self-set goal choice and was constmcted in accordance with research 

recommendations and findings of Locke and Latham (1990) and Wright and Kacmar 

(1995). In order to provide a degree of motivational interest and value to the choice of 

goal, participants were informed by the researcher prior to the study that they must 

achieve a minimum 80%) average test score out of the two CBAT tests to receive a bonus 

EDIT 2318 module test credit or bonus EDIT 3318 extra credit points. Table 3.1 below 

reflects all possible combinations of participant self-set goal choice levels to achieve an 
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80%) passing rate. For purposes of illustration, a categorical description has been added 

to show how a participant's goal choice will be descriptively categorized for purposes of 

this study. 

Table 3.1. Possible self-set goal choice levels. 

Test 1 score 
12 
13 
14 
15 
16 
17 
18 
19 

Categorical description 
Low self-set goal level 

Moderately low self-set 
goal level 

Moderately high self-set 
goal level 

High self-set goal level 

Test 2 score 
19 
18 
17 
16 
15 
14 
13 
12 

Categorical description 
High self-set goal level 

Moderately high self-set 
goal level 

Moderately low self-set 
goal level 

Low self-set goal level 

There are nine self-set goal choice levels ranging from 12 to 20 correctly 

answered items out of a total of 20 test items. After participants chose a goal level, they 

completed the goal commitment questionnaire. 

Intemal consistency reliability analysis was performed to provide a measure of 

item reliability. Factor analysis of scale hems was also performed in order to determine 

if the instrument accurately measured the variables of goal commitment. Factor analysis 

also served to estimate or identify unobserved or latent variables that may account for the 

tme variance stmcture of the observations made on goal commitment as a result of this 

study. Results are discussed in the next chapter. 
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Demographics Questionnaire 

Demographic data was collected in the form of a multi-part questionnaire for the 

purposes of describing the sample. Data collected from the questionnaire consisted of 

items assessing the participants' gender, age, classification, computing experience and 

personal computing habits (see Appendix C). 

Self-Efficacy Instmment 

The self-efficacy instmment was a two-part questionnaire consisting of five-item 

Likert scales (see Appendix D). Part I of the measure collected data on the dependent 

variable of task self-efficacy. The task self-efficacy scale featured an adaptation of 

Pintrich, Smith, Garcia, and McKeachie's (1991) self-efficacy for leaming and 

performance scale, which assesses 2 aspects of expectancy: expectancy of success and 

self-efficacy. Item 5 of the Pintrich et al. (1991) measure which read, "I believe I will 

receive an excellent grade in this class" was modified for this study to read, "I believe I 

will meet the goal I set for myself on this test." Item 6 of the Pintrich et al. (1991) 

measure was modified by changing the word "readings" to "test." Item 12 of the Pintrich 

et al. (1991) measure which read, "I'm confident I can understand the basic concepts 

taught in this course" was modified to read, "I'm confident I can understand the basic 

concepts necessary to complete the test." Item 15 of the Pintrich et al. (1991) measure 

which read, "I'm confident I can understand the most complex material presented by the 

instmctor in this course" was modified to read, "I am certain I can understand the most 

difficult material presented in the test I'm about to take." Item 20 of the Pintrich et al. 

(1991) measure which read, "I'm confident I can do an excellent job on the assignments 
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and test in this course" was modified to read, "I'm confident I can do an excellent job on 

future tests of this type." Item 21 of the Pintrich et al. (1991) scale was omitted. Item 29 

of the Pintrich et al. (1991) measure which read, "I'm certain I can master the skills being 

taught in this class" was modified to read, "I'm certain I can master the vocabulary in this 

test." Item 31 of the Pintrich et al. (1991) which read, "Considering the difficulty of this 

course, the teacher, and my skills, I think I will do well in this class" was modified to 

read, "Considering the difficulty of this test, I think I will do well on this test." Pintrich 

et al. (1991) reported a Cronbach alpha of .93 on their scale. The scale is highly 

correlated with intrinsic goal orientation (r=.59), task value (r=.51), and control beliefs 

{r=.44). 

Part II of the measure was a computer self-efficacy scale which collected data on 

the dependent variable of computer self-efficacy. The scale consisted of a modified 

version of Murphy, Coover, and Owen's (1989) computer self-efficacy (CSE) scale. The 

mainframe CSE items were not used in this study since the EDIT 2318 and EDIT 3318 

courses involved only microcomputer usage. Research on CSE by Moroz and Nash 

(1997) suggests that it differentiates between users in terms of computer experience, in 

addition to self-efficacy. Murphy et al.'s (1989) research revealed that CSE represents 

beginning computer skills, moderate computer skills, and advanced computer skills. 

Intemal-consistency reliability coefficients of .97, .96 and .92 were reported. Factor 

analysis by Harrison and Rainer (1992) supported findings by Murphy et al. (1989) 

yielding a 3-factor solution, which explained 66.7%> of the systematic covariance among 

the 32 CSE items. The first factor of the CSE scale accounted for 52.3% of the 

covariance and contains 16 items with loadings ranging from .69 to .89. These items 
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indicate a beginning level of computing skills. The second factor of the scale accounted 

for 11.1%) of the covariance and contains 12 items with loadings from .61 to .89. These 

items indicate conceptual computing terminology. The third factor accounted for 5.3% of 

the covariance and includes three items relating to mainframe computers. Intemal 

consistency reliability analysis was performed to provide a measure of item reliability. 

Factor analysis of scale items was also performed in order to determine if the instmment 

accurately measured the variables of task and computer self-efficacy. Factor analysis 

also served to estimate or identify unobserved or latent variables that may account for the 

tme variance stmcture of the observations made on task and computer self-efficacy as a 

result of this study. Results are discussed in the next chapter. 

User Satisfaction Questionnaire 

The User Satisfaction Questionnaire (see Appendix E) contained three sub-scale 

consisting of items assessing participants' satisfaction regarding the CBAT program, 

fmstration levels, and anxiety levels. Items 1, 3, 7, 8, 11, and 13 reflected user 

satisfaction. These items were constmcted in accordance with research findings (Hsee & 

Abelson, 1991; Eason & Damodaran; 1981; Shneiderman, 1979) and adapted from Chin, 

Diehl, and Norman's (1988) User Satisfaction Questionnaire. Generally, items adapted 

related to overall reactions to the software and system information. The response range 

was changed from 10 points to 5 points and the response range extended to reflect 

extremes on each end of the scale of dissatisfaction or satisfaction. 

Items 4, 6a, 6b, 10, 17 and 19 reflected participant fmstiation levels. These items 

which were constmcted in accordance with research findings on stress, anger and 
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frustration (Brown et al., 1996; Eckhardt &. Deffenbacher, 1995; Kassinove & 

Sukhodolsky. 1995; Spielberger, Reheiser, & Sydeman, 1995; Thomas, 1993; Martin. 

Achee. Ward, & Harlow, 1993; Berkowitz, 1993; Digman, 1990; Dryden, 1990; 

Berkowitz, 1990, 1989; Eichler, Silverman, & Pratt, 1986; Moos, 1986; Breznitz, 1986; 

Averill, 1982, 1983; Ehis, 1977). 

Items 2, 5, 12, 14, 16, and 18 reflected participant anxiety levels. These items 

were developed based on research findings on stress and anxiety (Eysenck. 1997; Newton 

& Contrada, 1992; Lazams, 1986; Carver & Scheier, 1990; Ortony, Clore, & Collins, 

1988; Folkman & Lazams, 1985, 1986; Knight & Glass, 1985; McCord, 1984; 

Spielberger, Jacobs, Russell, & Crane, 1983; Galassi, Frierson, & Sharer, 1981; Raub, 

1981; Gudjonsson, 1981; Richardson &. Woolfolk, 1980; Weinberger, Schwartz, & 

Davidson, 1979; Sarason, 1978; McCroskey, 1970; Schacter & Singer, 1962; Miller, 

1960; Taylor, 1953) and Heinssen, Glass, and Knight's (1987) scale. The item, "I 

hesitate to use computers for fear of making mistakes that I cannot correct" was utilized 

from the Heinssen et al. (1987) scale. 

Finally, two additional items pertained to participant expectations of the software 

and three open-ended questions provided qualitative data regarding the effects of the 

treatment conditions and participant satisfaction with the software. Statistical analysis of 

the satisfaction, frustration and anxiety sub-scales were performed using one-way 

Analysis of Variance (ANOVA) to determine if there were statistically significant 

differences between the groups. In addition, intemal consistency reliability analysis was 

performed to provide a measure of item reliability. Factor analysis of scale items v\as 

also performed in order to determine if the instrument accurately measured the sub-scale 

37 



variables of anxiety, frustration and satisfaction. Factor analysis also served to estimate 

or identify unobserved or latent variables that may account for the tme variance stmcture 

of the observations made on sub-scale items of anxiety, fmstration and satisfaction as a 

result of this study. Results are discussed in the next chapter. 

Materials 

Computer Hardware 

The computer hardware utilized in this study consisted of 25 Pentium-Ill IBM-PC 

compatible desktop computers located in the ECC lab in the College of Education using 

Microsoft Windows 98 as the computer operating system. The ECC lab also featured 

existing videotape monitoring devices. 

Ready-Made Partitions 

Ready-made partitions using presentation poster boards were placed between 

participants in order to minimize viewing of the content on other participants' monitors 

and to minimize the possible effects of dismptive discussions about the program or the 

dismptions during the course of administration of the treatments. Participants were told 

that the purpose of the partitions was to simulate a private, computer-based testing 

environment. 

Computer-Based Antonym Testing Program (CBAT) 

Prior to this study, a computer-based antonym testing program called CBAT was 

developed to attempt to simulate the effects of software dismption on leamers. CBAT 
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was developed using Macromedia Director 7for Windows to measure non-domain 

specific, declarative knowledge with regard to recognition of twenty novel target word 

and antonym pairs. Program content and test item constmction were adapted from test 

review materials for the antonym portion of the Graduate Record Examination (GRE) 

Verbal Test. GRE items are part of a standardized, norm-referenced test. Since CBAT 

test questions are closely modeled after the antonym portion of the GRE Verbal Test, the 

test is assumed to meet constmct, predictive and content validity requirements for 

purposes of intemal test validity. CBAT contains four main program segments: 

introduction, tutorial, practice and test. Navigation through the program proceeds in a 

strictly linear manner in order to control the amount of practice each participant received 

(see Figure 3.1). 

Introduction 
- • 

Tutorial 
- • 

Review & 
Practice - * 

Test 
• 

Figure 3.1. CBAT Program navigation. 

To prevent participants from accidentally skipping screens, the program features a 

trap for mouse double-clicks to enable only single mouse click conditions to advance to 

subsequent screens. In addition, the "Ctrl/Q", "Esc" and "Ctrl/W." keys were locked out 

to prevent participants from actually restarting their computers. Due to limitations of 

Macromedia Director, the researcher was unable to trap for the "Ctrl/Alt/Delete" key 

combination to prevent a warm boot of the system. Therefore, the researcher instituted 

procedural controls such as verbally waming the users not to attempt to press this key 

combination because they might possibly risk losing their test scores in the event of 
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unexpected system response following a warm boot. The power button on each computer 

was also taped over to prevent a cold boot of the system. The key feature of the program 

related to treatment conditions two and three of this study was a software dismption 

featuring an initially confusing screen featuring animated graphic material followed by a 

Microsoft Windows-type alert box consisting of two buttons ("Continue" and "Restart"). 

Figure 3.2 provides a sample screen of the alert box. 

o This progf^n has performed an ilegal opetstion 
and w i be shut down. 

t) the piobtem peisists, contact the piogiam 
vendoi 

_5Vitinuê  ]j 

! Restail 

RCX=81Scd4c4 DS=01S7 BSI=0«00O00O F S ' I l d f 
M>X=0000OOO0 SS=01S7 H ) l = S d S 8 7 3 S l CS'OOOO 
B y t e s a t CS:SIP: 
Se 8b eS SA c2 1.0 00 «4 ai 00 00 00 00 S£ 8b ec 
Sc.ac)e dump: 
Sd«d2a38 cOOOOOOS 00000000 00000000 b«t9a07c 
00000000 bitSOtSd 0062£b74 0040«7c0 OO40dS0c 
00400000 o37dcd34 l>ff78028 SlSbStZc 00000000 
bf£7S27d 

^ 

J 

Figure 3.2. Alert box. 

Choosing the "Continue" button initiated a simulated system restart. A sample 

simulated system restart screen is presented in Figure 3.3. 

rf 

IIUCJWVSKX^ .•.-•JSi*-.** 

Figure 3.3. Example of Windows 98 reboot screen. 
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If a participant chose the "Restart" button, the program did not respond. If a 

participant chose the close box, the program paused for approximately five seconds and 

the original alert box reappeared. The program also featured unhelpful help options 

throughout the dismption segments. A sample screen representing unhelpful help is 

presented in Figure 3.4. Following the software dismption, the CBAT program resumed 

and the participant continued through the program to completion of the CBAT test. 

£fr« 756!! Network resoufce unavaiabte. Corwjft progrwi vendor. 

OK. I 
able, and then try agaia 

Igrziii |j_jH^̂ __D 

Figure 3.4. Unhelpful help. 

Data Collected by CBAT 

CBAT was designed to primarily collect and store test performance data resulting 

from the CBAT test in a delimited text file. Ancillary navigation data collected for 

purposes of this study included the amount of time a participant spends on each screen in 

the program. Additionally, mouse clicks was collected on the dismption segments to 

determine participant choices in both of the dismption conditions. A sample of the data 

collected on one participant is presented in Appendix F. 

Procedure 

Participant Orientation and Administration of Pre-Test Instmments 

Participants attended an orientation session in the ECC lab. They were asked to 

participate in a software usability study where they beta tested software designed to teach 
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college-level vocabulary. The participants were informed that minimum commitment for 

participation in the project was approximately one hour and fifteen minutes. Upon 

entering the ECC lab, participants signed-in and received a four-digit identifying number 

that matched the number on the monitor coversheet of an ECC computer. Participants 

were also informed that they were required to fully complete the program evaluation 

sessions in order to receive the extra credit opportunity for participation in this study. As 

stated previously, to provide a measure of value and motivational interest regarding goal 

choice, participants were told that an average passing test score of 80% was required to 

eam bonus test or extra credit points in addition to the extra credit received solely for 

participation. This facet of the study was deceptive in that all participants actually 

received the bonus points regardless of their test scores at the end of the study. The 

participants were reminded not to discuss the particulars of the study with other students 

or persons outside of the study to purportedly protect the developers' intellectual property 

rights. Participants opened the first of three packets labeled with the participant's 

previously assigned unique identification number to complete the consent form and 

demographics questionnaire. Next, participants were instmcted to open the second 

packet and study a list often target word/antonym pairs for 30 seconds. The participants 

were then instmcted to return the list to the packet and complete the goal commitment 

and self-efficacy questionnaires. 

Administration of Treatments 

Following orientation and administration of the pre-test measures, the three 

treatment conditions were administered in the ECC lab. Sessions were videotaped using 
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the existing security monitors in the ECC lab. Prior to commencement of the study, one 

or more graduate students were provided with a script and trained to observe and respond 

to participants while they complete the CBAT program. A sample of the assistant's 

instructions and script is presented in Appendix G. Each participant was seated at a pre-

assigned computer in the ECC lab. Prior to commencement of the treatments, 

participants were verbally instmcted not to attempt to restart their computers in any 

manner. The computer's power buttons were be taped over to prevent users from actually 

initiating a system restart. Participants were then instmcted to remove the monitor 

coversheet and proceed through the program at their own pace. 

General Program Orientation 

The first segment of the program consisted of the initial splash screen followed by 

a participant login screen. Participants were randomly assigned to one of the three 

treatment conditions according to their pre-assigned number by a subroutine built into 

CBAT. The second segment consisted of introduction to the program, including the 

purpose of the program, orientation to the content of the program, and suggestions for 

strategies to answer test questions. The third segment consisted of a tutorial introducing 

twenty target word/antonym pairs. The tutorial introduced three pertinent pieces of 

information: the target word, meaning of the target word, and the matching antonym (see 

Figure 3.5). 
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Target Word and Antonym 1 

Below IS the target word followed by its general meaning The 
antonym (word with cppos-i/e meaning to the target tvord) is presented 
last Your task is to learn the target -ivord, its meaning and its 
coiTesponding antonym Click the "Next" button to proceed to the next 
t.irget word set 

Target word: PUSaLANEMTTY 

Target word's general meaning: cowardice 

Antonym to target word: BRAVERY 

Figure 3.5. Example of CBAT tuiurial screen. 

The fourth segment consisted of review and practice, including a ten-item guided 

practice test featuring a combination of elaborative feedback and try-again feedback (see 

Figure 3.6). 

C E ^ ^ ^ ^ k J m ^ » l ^ ^ ^ ^ t a - ; - : 
CBAT Practice Test - Question 1 

•.•»!•. .j»«^' j« IncorfecL 'Muttifaiious' 
Direa^ons Vou ore lookfng for the 

target word. 
Five wrords i] 
or phrase wh 
target word 
choice Clio 
button to adv; 

Thrget Word: 

MULITFAEIOUS 

It;:. ..PIT 

means various, 
antanym to the 

3 
Answer. 

« 
» 
« 
» 

a 

duplicitous 

various 

deceitful 

duplicate 

generous i 

xj 

ie the word 
ining of the 
on the best 
: the "Next" 

I^Hg» 

Figure 3.6. Example of Practice Test screen. 

The final program segment consisted of a test on the twenty target word/antonym 

pairs presented in the tutorial segment of the program (see Figure 3.7). 
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CB.4 T Test - Question 1 

Directions 
Five words appear adjacent to the target word below Choose the word 
or phrase whose nrieaning is most nearly opposite to the meaning of thie 
target word Consider all choices carefully before deciding on the best 
choice Click on the blue dot to select your answer Click the "Ne:rt' 
button to advance to the next question segment 

Tiirget Word: 

pusn.L.'vraivirrY 

Answer: 
S^ festivity 
<A bravery 
<ik idiosyncrasy 
i t procurement 
9 impropriety 

Figure 3.7. Example of CBAT Test screen. 

Test answer order for items that were on the practice test was scrambled to lessen 

any effects of recall of answer location. 

Treatment Condition One - Control Group 

Participants in treatment condition one completed the test with no software 

dismptions. After answering the last test question, the participants proceeded to the test 

results screen. 

Treatment Condition Two - Moderate Dismption 

Participants in treatment condition two completed half of the test and then 

received a moderately dismptive event requiring participant response via the Windows 

dialog box. The sequence lasted approximately one minute. After the participant 

completed the dismption sequence, the test resumed with the next test item in sequence. 

Upon answering the last test question, the participant proceeded to the test results screen. 
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Treatment Condition Three - Severe Dismption 

Participants in treatment condition three completed half of the test items and then 

received a dismptive event requiring participant response via the Windows dialog box. 

The sequence lasted approximately three minutes and was more complex than treatment 

two in that it featured several response options and required users to make multiple 

decisions as they worked through the dismption sequence. After the participant 

completed the dismption sequence, the test resumed with the next test item in sequence. 

Upon answering the last test question, the participant proceeded to the test results screen. 

Data Compilation 

The CBAT program collected the test results and navigation data to an output file 

for further compilation and analysis. 

Following completion of the CBAT program, participants were instmcted to open 

the third packet and to complete the User Satisfaction Questionnaire, adapted from Chin, 

et al (1988), to ascertain satisfaction ratings, frustration levels and anxiety levels. The 

participants were then instmcted to take a short break outside of the ECC lab while the 

CBAT program module was reloaded. 

Post-Test Measures and Second Testing Opportunity 

After the break, the participants retumed to the ECC lab and again completed the 

CBAT program. The first part of the study was duplicated, with the exception of 

administration of the demographics questionnaire. Each participant received and 

completed a fourth packet containing the computer self-efficacy, task self-efficacy, and 
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goal commitment questionnaires. The participants then completed the second trial of the 

CBAT program. Participants received the same treatment condition received in the first 

exposure to the CBAT program. CBAT again collected test results and navigation data to 

an output file for further compilation and analysis. Following completion of the CBAT 

program, participants completed a second User Satisfaction Questionnaire. After all 

participants completed testing, they were instmcted not to discuss the particulars of the 

project with other students or persons outside of the study. 

Debriefing 

Two days after all sessions were conducted, the researcher gave notice of a 

meeting of the participants to debrief them on the purpose of the study and to address any 

concems the participants might have had. 

Summary 

Ninety (90) total students enrolled in a medium-size, public university in the 

southwestern United States participated in this study on a computer-based instmctional 

task. The software used in the study was a Macromedia Director product developed by 

the researcher and a colleague. The dependent variables of task self-efficacy, computer 

self-efficacy, goal commitment and test performance were analyzed using a one-way 

MANOVA. The results of the MANOVA analysis are reported in the next chapter. 
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CHAPTER IV 

RESULTS 

Introduction 

Chapter III contained a discussion of the participants and procedures used to 

collect the data. This chapter reports the results of the data analyses as related to the 

hypothesis of this study. 

Demographic Information 

The study was conducted during the first and second summer sessions. 

Descriptive Statistics 

The demographics questionnaire collected information regarding participants' 

gender, age, classification, computing experience and computing activities. Frequency 

analysis revealed that the sample was predominantly female, 18 to 25 years of age and 

classified as freshmen (see Table 4.1). 

Participants reported varying levels of computing experience ranging from less 

than 1 year to more than five years. Approximately 17.8%) of participants reported less 

than one year of experience, 26.1% reported 1 to 2 years of experience, 23.3% reported 3 

to 4 years of experience and 32.2%o reported more than 5 years of computing experience. 

Eighty-three percent (83%)) of participants own a personal computer and the 

majority of participants {66.1%) reported spending less than 10 per week using a 

computer. The majority of students have taken at least one high school computer course 
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and no previous college computer courses. In terms of online computer usage, the 

majority of participants (85.5%)) spend less than 10 hours per week online. 

Table 4.1. Demographics and Computing Experience Questionnaire. 

Demographic variable 
Gender 

Age 

Classification 

Years of computing experience 

High school computer courses 

College computer courses (not 
including class currentiy enrolled 
in) 

Computer ownership 

Computing hours per week 

Online hours per week 

Categories 
Male 
Female 
18-25 years 
25-32 years 
32-39 years 
40+ 
Freshman 
Sophomore 
Junior 
First year Senior 
Second year 
Senior 
Graduate 
Less than 1 year 
1 -2 years 
3-4 years 
5+ years 
None 
1 course 
2 courses 
3 courses 
None 
1 course 
2 courses 
3 courses 
Yes 
No 
0-5 hours 
5-10 hours 
10-15 hours 
15-20 hours 
20+ hours 
None 
1-5 hours 
5-10 hours 
10-20 hours 
20+ hours 

Frequency (f) 
34 
56 
81 

5 
3 
1 
51 

8 
15 
11 
2 
3 

16 
24 
21 
29 
10 
35 
36 

9 
57 
27 

5 
1 

75 
15 
34 
26 
17 
6 
7 
4 

56 
21 

5 
4 

Percent (%) 
37.8 
62.2 
90.0 

5.6 
3.3 
1.1 

56.7 
8.9 

16.7 
12.2 
2.2 
3.3 

17.8 
26.7 
23.3 
32.2 
11.1 
38.9 
40.0 
10.0 
63.3 
30.0 

5.6 
1.1 

83.3 
16.7 
37.8 
28.9 
18.9 
6.7 
7.8 
4.4 

62.2 
23.3 

5.6 
4.4 
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Actual computing usage was further broken down into specific computing 

activities engaged in by participants 3 or more times per week. Table 4.2 below reflects 

the analysis computing activity by type of software used and percentages of the total 

sample (A=90). 

Table 4.2. Analysis of computing activities. 

Software Used 

Word processing 

Spreadsheet 

Database 

Presentation 

Image-editing software 

Internet 

Other 

Computing Activity 
Writing class papers 
Writing letters 

Library research 
Other database entry 

Class presentations 

Scan or edit photos 

Surfing for class projects 
Surfing for fun 
Download programs 
Purchase products 
Send email 
Chat 
Instant messaging 
Online games 
Music online 
Personal web page 

Games on PC 
Music on CD-Rom 
Sending a fax 

Percentage by group 
78% 
33% 

12% 

46% 
13% 

32% 

14% 

69% 
68% 
23% 
11% 
81% 
37% 
31% 
26% 
42% 
7% 

28% 
54% 
9% 

Intemal Consistency Reliability of the Measures 

Since adaptations were made to the instmments, intemal consistency reliability 

analysis was performed on the dependent measures and the three sub-scales of the user 

satisfaction questionnaire to investigate the psychometric properties of the scales and to 
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provide a measure of item reliability. Appendix H reflects item number, item content and 

item correlation for each item of the measures. The results of Cronbach's alpha intemal 

consistency analysis on the task self efficacy scale yielded a=.88 for the total scale 

computed from the raw scores of the six items. The results of Cronbach's alpha intemal 

consistency analysis on the computer self-efficacy scale yielded a=.96 for the total scale 

computed from the raw scores of the 29 items. The results of Cronbach's alpha intemal 

consistency analysis on the goal commitment scale yielded a=.69 for the total scale 

computed from the raw scores of the seven items. 

The results of Cronbach's alpha intemal consistency analysis on the satisfaction 

sub-scale of the user satisfaction questionnaire yielded a=.83 for the total sub-scale 

computed from the raw scores of the six items. The results of Cronbach's alpha intemal 

consistency analysis on the fmstration sub-scale of the user satisfaction questionnaire 

yielded a=.81 for the total sub-scale computed from the raw scores of the six items. The 

results of Cronbach's alpha intemal consistency analysis on the anxiety sub-scale of the 

user satisfaction questionnaire yielded a=.74 for the total sub-scale computed from the 

raw scores of the six items. 

Factor Analysis 

Exploratory factor analysis was performed on the above-referenced measures in 

order to determine if the instruments accurately measured the variables of the study. 

Factor analysis also served to estimate or identify unobserved or latent variables that may 
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account for the tme variance structure of the observations made as a result of this study. 

Results are summarized below. 

Task Self-Efficacy 

Exploratory factor analysis of task self-efficacy scale revealed that all of the items 

loaded high on a single factor indicative of task self-efficacy (see Appendix I). 

Computer Self-Efficacy 

Exploratory factor analysis of the computer self-efficacy scale revealed that 71% 

of the variance could be explained by the first three factors, with 49.05%) of the variance 

explained by a single factor, 1.91% of the variance explained by a second factor, 5.62%) 

of the variance could be explained by a third factor, 4.8 l%o of the variance could be 

explained by a fourth factor, and 3.85%) of the variance could be explained by a fifth 

factor. Items 1, 5, 6, 7, 8, 9, 12,14, 15, 16, 17, 18, 20, 24, 25, and 26 loaded high on 

factor I, items 1, 3, 6, 7, 8, 9, 12, 14, 16, 19, 22, 23 and 26 loaded high on factor 2, and 

items 2, 3, 4, 17, 18, 19, 20, 21, 22, 23, 24, 25, and 26 loaded high on factor 3 (see 

Appendix I). 

Goal Commitment Scale 

Exploratory factor analysis of the goal commitment measure revealed that 50.91% 

of the response variance could be explained by two factors. Thirty-six percent (36.16%o) 

of response variance could be explained by the first factor and 14.82%) of response 

variance could be explained by a second factor. Following principal component analysis, 
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it was found that items 1,4 and 6 loaded high on factor 1 and item 3 loaded high on 

factor 2 (see Appendix I). 

Exploratory factor analysis was also computed for the three sub-scales of 

satisfaction, frustration and anxiety from the User Satisfaction Questionnaire. Results are 

discussed below. 

Satisfaction Sub-Scale 

Factor analysis of the satisfaction sub-scale of the user satisfaction questionnaire 

revealed that 56.49%) of the variance could be explained by a single factor and 15.36%) of 

the variance could be explained by a second factor. Principal component analysis using 

oblique (Quartimax) rotation with Kaiser Normalization was performed. Item 1, 3, 8, 11 

and 13 loaded high on factor 1 and Item 7 loaded high on factor 2 (see Appendix I). 

Fmstration Sub-Scale 

Factor analysis of the fmstration sub-scale of the user satisfaction questionnaire 

revealed that 51.79%) of the variance could be explained by a single factor and 16.85%) of 

the variance could be explained by a second factor. Principal component analysis with 

oblique (Quartimax) rotation with Kaiser Normalization was performed. Items 6.b, 10, 

17 and 19 loaded high on factor 1 and Items 4 and 6.a loaded high on factor 2 (see 

Appendix I). 

Anxiety Sub-Scale 

Factor analysis of the anxiety sub-scale of the user satisfaction questionnaire 

revealed that 44.21% of the variance could be explained by a single factor and 11.95% of 
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the variance could be explained by a second factor. Principal component analysis with 

obhque (Quartimax) rotation with Kaiser Normalization was performed. Oblique 

rotation revealed that items 2, 5, 14 and 16 loaded high on factor 1 and Items 12 and 18 

loaded high on factor 2 (see Appendix I). 

Descriptive Statistics 

Descriptive statistics for the dependent measures of task self-efficacy, computer 

self-efficacy, goal commitment and test performance are provided below. 

Task Self-Efficacy 

Task self-efficacy was measured on a 6-item, 5-point Likert-type scale, assigning 

a score from -2 to +2 on each item. The total scale was summed with possible scores 

ranging from -12 to +12. Mean scores, standard deviations, and variances for each 

treatment group's pre-test and post-test task self-efficacy scores are provided in Table 4.3 

below. 

Table 4.3. Mean scores, standard deviations and variances on pre-test and post-test task 
self-efficacy scores by treatment group. 

Group 

Group 1 (control group) 
Mean 

N 
Std. Deviation 

Variance 

Group 2 (short dismption) 
Mean 

N 
Std. Deviation 

Variance 

Pre-Test Task Self-
Efficacy 

2.63 
30 

4.72 
22.24 

4.33 
30 

4.97 
24.71 

Post-Test Task Self-
Efficacy 

5.33 
30 

4.74 
22.44 

7.00 
30 

4.49 
20.14 
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Table 4.3. Continued. 

Group 

Group 3 (long disruption) 
Mean 

N 
Std. Deviation 

Variance 

Total 
Mean 

N 
Std. Deviation 

Variance 

Computer Self-Efficacy 

Pre-Test Task Self-
Efficacy 

3.97 
30 

3.84 
14.72 

3.64 
90 

4.54 
20.64 

Post-Test Task Self-
Efficacy 

5.93 
30 

4.75 
22.55 

6.09 
90 

4.66 
21.70 

Computer self-efficacy was measured on a 29-item, 5-point Likert-type scale, 

assigning scores ranging from -2 to +2 on each item. The total scale was summed with 

possible scores ranging from -58 to +58. Mean scores, standard deviations, and 

variances for each treatment group's pre-test and post-test computer self-efficacy scores 

are provided in Table 4.4 below. 

Table 4.4. Mean scores, standard deviations and variances on pre-test and post-test 
computer self-efficacy scores by treatment group. 

Group 

Group 1 (control group) 

Mean 
N 

Std. Deviation 
Variance 

Group 2 (short dismption) 

Mean 
N 

Std. Deviation 
Variance 

Pre-Test Computer 
Self-Efficacy 

26.53 
30 

21.46 
460.53 

33.60 
30 

16.26 
264.52 

Post-Test Computer 
Self-Efficacy 

25.50 
30 

22.55 
508.53 

33.03 
30 

18.92 
358.10 
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Table 4.4. Continued. 

Group 

Group 3 (long disruption) 

Mean 
N 

Std. Deviation 
Variance 

Total 

Mean 
N 

Std. Deviation 
Variance 

Goal Commitment 

Pre-Test Computer 
Self-Efficacy 

30.73 
30 

19.36 
374.82 

30.29 
90 

19.15 
366.90 

Post-Test Computer 
Self-Efficacy 

32.00 
30 

19.73 
389.24 

30.18 
90 

20.51 
420.46 

Goal commitment was measured on a 7-item, 5-point Likert-type scale, assigning 

scores ranging from -2 to +2 on each item. The total scale was summed with possible 

scores ranging from -14 to +14. Mean scores, standard deviations, and variances for 

each treatment group's pre-test and post-test goal commitment scores are provided in 

Table 4.5 below. 

Table 4.5. Mean scores, standard deviations and variances on pre-test and post-test goal 
commitment scores by treatment group. 

Group 

Group 1 

Group 2 

(control group) 

Std. 

Mean 
N 

Deviation 
Variance 

(short disruption) 

Std. 

Mean 
N 

Deviation 
Variance 

Pre-Test Goal 
Commitment 

5.90 
30 

4.15 
17.20 

6.80 
30 

3.24 
10.51 

Post-Test Goal 
Commitment 

6.10 
30 

4.40 
19.33 

7.90 
30 

4.09 
16.71 
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Table 4.5. Continued. 

Group 

Group 3 (long disruphon) 

Mean 
N 

Std. Deviation 
Variance 

Total 

Mean 
N 

Std. Deviation 
Variance 

Pre-Test Goal 
Commitment 

6.57 
30 

3.77 
14.25 

6.42 
90 

3.77 
14.25 

Post-Test Goal 
Commitment 

7.20 
30 

3.99 
15.96 

7.07 
90 

4.18 
17.50 

As part of the goal commitment questionnaire, goal choice on each test goal was 

also collected. To accommodate the minimum 80%) average test score required to receive 

the bonus extra credit points, participants were given test goals ranging from 12 to 20 

correct answers out of 20 total target word and antonym pairs. Mean scores, standard 

deviations, and variances for each treatment group's pre-test and post-test goal choice are 

provided in Table 4.6 below. 

Table 4.6. Mean scores, standard deviations and variances on pre-test and post-test goal 
choice by treatment group. 

Group Pre-Test Goal Choice Post-Test Goal Choice 
Group 1 (control group) 

Mean 
N 

Std. Deviation 
Variance 

disruption) 

Mean 
N 

Std. Deviation 
Variance 

15.23 
30 

2.21 
4.88 

15.10 
30 

2.29 
5.27 

16.27 
30 

2.56 
6.55 

16.60 
30 

2.37 
5.63 
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Table 4.6. Continued. 

Group Pre-Test Goal Choice Post-Test Goal Choice 
Group 3 (long disruption) 

Mean 
N 

Std. Deviation 
Variance 

Mean 
N 

Std. Deviation 
Variance 

14.93 
30 

2.12 
4.48 

15.09 
90 

2.19 
4.78 

16.23 
30 

2.76 
7.63 

16.37 
90 

2.55 
6.48 

Total 

Test Performance 

Test performance was measured via the CBAT program and collected in a text-

delimhed file upon completion of the program. Test performance scores range from 0 to 

20 correctly answered target word and antonym pairs. Mean scores, standard deviations. 

and variances for each treatment group's pre-test and post-test task self-efficacy scores 

are provided in Table 4.7 below. 

Table 4.7. Mean scores, standard deviations and variances on test performance scores for 
trial 1 and trial 2 by treatment group. 

Group 

Group 1 (control group) 

Mean 
N 

Std. Deviation 
Variance 

Group 2 (short dismption) 

Mean 
N 

Std. Deviation 
Variance 

Trial 1 
Test Scores 

15.53 
30 

4.88 
23.78 

16.03 
30 

4.54 
20.65 

Trial 2 
Test Scores 

17.03 
30 

3.71 
13.76 

17.00 
30 

3.50 
12.28 
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Table 4.7. Continued. 

Group 

Group 3 (long disruption) 

Mean 
N 

Std. Deviation 
Variance 

Total 

Mean 
N 

Std. Deviation 
Variance 

Pearson Correlation Analysis of the Depend< 

Trial 1 
Test Scores 

16.07 
30 

4.10 
16.82 

15.88 
90 

4.47 
20.02 

;nt Measures 

Trial 2 
Test Scores 

16.90 
30 

3.42 
11.68 

16.98 
90 

3.51 
12.29 

Pearson correlations were performed on pre- and post-test scores of task self-

efficacy, computer self-efficacy, goal commitment, goal choice and test performance 

scores to determine the relationship between the variables, to provide an index of the 

proportion of individual differences in one variable that are associated with the individual 

differences in another variable, and to determine if the dependent variables were 

correlated prior to conducting multivariate analysis of variance (MANOVA). Generally, 

all correlations between the dependent variables were positive (see Appendix J). 

Test Performance. A high positive correlation was found between test 1 

performance scores and test 2 performance scores with 57%o of the variance in test 2 

scores associated with test 1 scores (r^=.57). A moderate high positive correlation was 

found between post-test task self efficacy and both test 1 performance scores and test 2 

performance scores, with 36%) of the variance in test 1 scores associated with post-test 
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task self efficacy (r=.36) and 39%) of the variance in test 2 scores associated with post-

test task self-efficacy (r"=.39). 

Computer Self-Efficacy. A very high positive correlation was found between pre

test computer self efficacy and post-test computer self efficacy, with 88% of the variance 

in post-test computer self-efficacy associated with pre-test computer self-efficacy 

(r^=.88). 

Task Self-Efficacy. A moderate correlation was found between pre-test task self-

efficacy and post-test task self-efficacy, with 21%) of the variance in post-test task self-

efficacy associated with pre-test task self-efficacy (/--=.21). Additionally, a moderately 

high correlation was found between both pre-test and post-test task self-efficacy and pre

test goal commitment with 33%) of the variance in pre-test task self-efficacy associated 

with pre-test goal commitment {r^=.33) and 36%) of the variance in post-test task self-

efficacy associated with pre-test goal commitment {r^=.36). A high correlation was 

reported between post-test task self-efficacy and post-test goal commitment, with 45%) of 

the variance in post-test task self-efficacy associated with post-test goal commitment 

{r'=.45). 

Goal Commitment. A moderately high correlation was reported between pre-test 

goal commitment and post-test goal commitment, with 37% of the variance in post-test 

goal commitment associated with pre-test goal commitment {r =.37). A moderate high 

correlation was also found between both test I and test 2 performance scores and post-

test goal commitment, with 29%) of the variance in post-test goal commitment associated 

with test 1 performance scores (r^=.29) and 23% of the variance in post-test goal 

commitment associated with test 2 performance scores {r^=.23). A moderate correlation 
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was reported between post-test task self efficacy and post-test goal commitment, with 

45% of the variance in post-test goal commitment associated with pre-test task self 

efficacy (r'^=.45). 

Findings for the Research Hypothesis 

The research hypothesis stated that there were no significant main effects on goal 

commitment, task self-efficacy, computer self-efficacy and performance as a result of 

software dismption. The four dependent variables of post-test goal commitment, post-

test task self-efficacy, post-test computer self-efficacy and test 1 performance scores were 

used to determine differences between the three treatment groups in terms of software 

dismptions. One-way MANOVA was performed on each of the four dependent variables 

to determine the differences in groups between each of the treatment conditions (see 

Table 4.8). Results of the analysis are discussed below. 

There was no significant difference found {p=.308 at .05 alpha) between the three 

treatment conditions of no dismption, short dismption and long dismption when 

measured by the dependent variable of post-test computer self-efficacy. 

There was no significant difference found (p=.378 at .05 alpha) between the three 

treatment conditions of no dismption, short dismption and long dismption when 

measured by the dependent variable of post-test task self-efficacy. 

Further, there was no significant difference found (p=.246 at .05 alpha) between 

the three treatment conditions of no dismption, short dismption and long dismption when 

measured by the dependent variable of post-test goal commitment. 
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Finally, there was no significant difference found {p=.Sll at .05 alpha) between 

the three treatment conditions of no disruption, short disruption and long dismption when 

measured by the dependent variable of test 1 performance scores. 

Table 4.8. One-way MANOVA analysis of between-subjects effects on post-test 
dependent measures. 

Source 
Model 
Group: 
Computer-self efficacy 
Task self-efficacy 
Goal Commitment 
Test 1 scores 
Error 

Df 
2 
2 

87 

MS 
549.10 

500.34 
21.38 
24.70 

2.68 
478.09 

F 

1.195 
.985 

1.425 
.131 

Sig. 

.308 

.378 

.246 

.877 

One-way MANOVA analysis of the computed differences between pre- and post-

test scores on each of the measures was also conducted to determine if there was a change 

in goal commitment, task self-efficacy, computer self-efficacy or test performance and to 

determine if the dependent variables interacted with the treatment conditions. Results of 

this analysis are reported in Table 4.9 below. 

There was no significant difference found (p=.415 at .05 alpha) between the three 

treatment conditions of no dismption, short dismption and long dismption when 

measured by the computed differences in pre- and post-test computer self-efficacy. 

There was no significant difference found (p=.802 at .05 alpha) between the three 

treatment conditions of no dismption, short dismption and long dismption when 

measured by the computed differences in pre- and post-test task self efficacy. 
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There was no significant difference found (p=.621 at .05 alpha) between the three 

treatment conditions of no disruption, short dismption and long disruption when 

measured by the computed differences in pre- and post-test goal commitment. 

Finally, there was no significant difference found {p=.651 at .05 alpha) between 

the three treatment conditions of no dismption, short dismption and long dismption when 

measured by the computed differences in pre- and post-test performance. 

Table 4.9. One-way MANOVA analysis of the computed differences between pre- and 
post-test scores on each of the dependent measures. 

Source 
Model 
Group: 
Computer-self efficacy 
Task self-efficacy 
Goal Commitment 
Test 1 scores 
Error 

Df 
2 
2 

87 

MS 
59.30 

44.34 
5.14 
6.08 
3.73 

94.57 

F 

.887 

.221 

.480 

.432 

Sig. 

.415 

.802 

.621 

.651 

One-Way ANOVAs on Sub-Scales of User Satisfaction Questionnaire 

An additional analysis was conducted on the post-test scores of the sub-scales of 

satisfaction, fmstration, and anxiety contained in the USQ. One-way analyses of variance 

(ANOVAs) were employed. 

No statistically significant differences between the three treatment conditions of 

no dismption, short dismption and long dismption was found (p=.660 at .05 alpha) when 

measured by the USQ sub-scale variable of satisfaction (see Table 4.10). 

Table 4.10. One-way ANOVA test of the between-subjects 
effects of satisfaction. 

Source 
Model 
Group 
Error 

Df 
2 
2 

87 

MS 
11.20 
11.20 
16.96 

F 
.660 
.660 

Sig. 
.519 
.519 
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Also, no statistically significant differences between the three treatment 

conditions of no dismption, short dismption and long dismption was found ip=.6\0 at .05 

alpha) when measured by the USQ sub-scale variable of fmstration (see Table 4.11). 

Table 4.11. One-way ANOVA test of the between-subjects 
effects of fmstration. 

Source 
Model 
Group 
Error 

Df 
2 
2 

87 

MS 
10.744 
10.744 
21.619 

F Sig. 
.610 
.610 

.011 

.011 

Finally, no statistically significant differences between the three treatment 

conditions of no dismption, short dismption and long dismption was found {p=.563 at .05 

alpha) when measured by the USQ sub-scale variable of anxiety (see Table 4.12) 

Table 4.12. One-way ANOVA test of the between-subjects 
effects of anxiety. 

Source 
Model 
Group 
Error 

Df 
2 
2 

87 

MS 
14.344 
14.344 
24.823 

F 1 Sig. 
.578 
.578 

.563 

.563 

Further analysis utilizing a one-way ANOVAs were conducted on the computed 

differences between pre-test and post-test scores on anxiety, fmstration and satisfaction to 

determine if there was a change in anxiety, fmstiation or user satisfaction levels. Results 

of this analysis are discussed below. 

No statistically significant differences was found {p=.4\3 at .05 alpha) between 

the three treatment conditions of no dismption, short dismption and long dismption when 

measured by the differences between pre-test and post-test anxiety (see Table 4.13). 
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Table 4.13. One-way ANOVA test of the between-subjects effects 
of the computed differences in pre-test and post-test anxiety. 

Source 
Model 
Group 

Error 

Df 

87 

MS 
9.64 
9.64 

10.80 

.893 

.893 

Sig. 
.413 

.413 

No statistically significant differences was found {p=.424 at .05 alpha) between 

the three treatment conditions of no dismption, short dismption and long dismption when 

measured by the differences between pre-test and post-test fmstration (see Table 4.14). 

Table 4.14. One-way ANOVA test of the between-subjects effects 
of the computed differences in pre-test and post-test fmstration. 

Source 
Model 
Group 
Error 

Df 
2 
2 

87 

MS 
7.90 
7.90 
9.13 

F 
.865 
.865 

Sig. 
.424 
.424 

Finally, no statistically significant differences was found {p=.229 at .05 alpha) 

between the three treatment conditions of no dismption, short dismption and long 

dismption when measured by the differences between pre-test and post-test satisfaction 

(see Table 4.15). 

Table 4.15. One-way ANOVA test of the between-subjects effects 
of the computed differences in pre-test and post-test satisfaction. 

Source 
Model 
Group 
Error 

Df 
2 
2 

87 

MS 
8.23 
8.23 
5.48 

F 
1.50 
1.50 

Sig. 
.230 
.230 

Summary 

The results of the study failed to find statistically significant differences in task 

self-efficacy between the no dismption, short dismption and long dismption treatment 

65 



conditions. However, there appeared to be a tendency for overall mean scores on task 

self-efficacy to increase following the first exposure to the program. 

The results of the study also failed to find statistically significant differences in 

computer self-efficacy between the control, short dismption and long disruption 

treatment conditions. 

The results of the study failed to find statistically significant differences in goal 

commitment between the control, short dismption and long dismption treatment 

conditions. 

Finally, the results of the study failed to find statistically significant differences in 

test performance between the control, short dismption and long dismption treatment 

conditions. 

This chapter presents the results of the statistical analysis of the variables of 

interest. The following chapter presents a summary of the study, limitations of the study, 

discussions of the results of the study, and suggestions for further research. 
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CHAPTER V 

DISCUSSION 

Introduction 

Chapter IV presented an analysis and reported results of the data collected as 

related to the research questions that are part of this study. This chapter contains a 

summary of the study, a discussion of results, limitations of the study and suggestions for 

future research. 

Summary of the Study 

The purpose of this study was to investigate the effects of software dismption on 

leamer goal commitment, task self-efficacy, computer self-efficacy and performance 

during a computer-based leaming task. Three treatment groups were established to 

investigate the effects of no dismption, short dismption, or long dismption on the 

dependent variables. 

The study was conducted at a southwestem university in the United States. 

Participants were enrolled in two introductory college-level computing applications 

courses, EDIT 2318 - Introduction to Computers & Technology and EDIT 3318-

Applications of Technology in Elementary Education. Although EDIT 2318 is a 

sophomore level course and EDIT 3318 is as jvmior level course, the majority of 

participants were classified as freshmen. 

Subjects were randomly assigned to one of the three treatment conditions (no 

dismption, moderate dismption in the test, or severe dismption in the test). The study was 
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administered across several sessions of small groups of approximately eight (8) 

participants each. Upon collection of the data, the data was analyzed as presented in 

Chapter IV. 

Discussion 

A one-way MANOVA was performed to determine the differences between 

groups with regard to goal commitment, task self-efficacy, computer self-efficacy and 

test performance. 

The resuhs of data analysis utilizing one-way MANOVA failed to find 

statistically significant differences between the groups with regard to the dependent 

variables of task self-efficacy, computer self-efficacy goal commitment and test 

performance as a result of the three treatment conditions of no dismption, short software 

dismption or long software dismption. 

An additional one-way MANOVA was performed to determine if differences 

existed between the groups with regard to participants' pre-test versus post-test goal 

commitment, task self-efficacy, computer self-efficacy and test performance scores. 

The results of this analysis also failed to find statistically significant differences 

between the groups regarding pre-test versus post-test scores on the dependent variables 

as a result of the three treatment condhions of no dismption, short software dismption or 

long software dismption. 
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Supplementary Findings 

Supplemental analysis included correlational analysis on the dependent measures 

to examine the relationship between the variables. Pearson correlation analysis was 

performed on pre- and post-test task self-efficacy, computer self-efficacy, goal 

commitment, goal choice and test performance scores to determine the relationship 

between the variables and to provide an index of the proportion of individual differences 

in one variable that are associated with the individual differences in another variable (see 

Appendix J). 

In this study, moderately high pre-test correlations among the dependent variables 

and performance goals chosen resulted in even higher post-test correlations following 

trial 1 and trial 2 of the CBAT program (see Figures 5.1 and 5.2 below). These results 

seem to support previous findings regarding the relationship between goal commitment, 

self-efficacy and performance as cited by Locke and Latham (1990). 

Tnill 

Goalctiotce 

Tulc Self-efficJcy 

Computer jelf-efficacy 

Figure 5.1. Correlation between dependent variables and goal choice on trial 1 of 
software program. 
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cmrputeri elf efficacy 

Figure 5.2. Correlation between dependent variables and goal choice on trial 2 of 
software program. 

Further, a comparison of mean pretest and post-test goal choice with test 

performance by group, yielded interesting pattems. Recall that the research design 

employed was counter-balanced in that each participant was exposed to two different sets 

of vocabulary word pairs. One-half of the participants in all treatment conditions were 

randomly assigned program Version A on trial 1 of the CBAT program and the other half 

of the participants will receive program Version B first. On trial 2 of the CBAT program, 

the participants receiving Version A the first time received Version B the second time, 

and, correspondingly, those who received Version B first received Version A the second 

time. Table 5.1 below reflects mean pre-test and post-test goals chosen compared to mean 

test performance scores following software trials 1 and 2, respectively. In comparing 

pre-test goal choice with acmal post-treatment test 1 scores for the 3 treatment groups, 

mean performance scores for groupl (no disruption) changed the least (.30 points higher) 
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from the mean pre-test goal chosen. Group 2's test 1 performance mean was .93 points 

higher than the mean pre-test goal chosen and Group 3's test 1 performance mean was 

1.14 points higher than the mean pre-test goal chosen. Therefore, it appears that in trial 

of the CBAT program, the group with the longest disruption (Group 3) had the highest 

level of performance relative to the mean pre-test goal chosen for that group. In 

comparing post-test goals chosen with test 2 performance scores following trial 2 of 

CBAT, it appears that group I, which had the least change in mean test 1 performance 

scores compared with mean pre-test goals chosen, increased post-test goal choice more 

than groups 2 or 3 (.74 points increased for group 1 compared to .57 and .16 points 

increase for groups 2 and 3, respectively). Note also that group 3 (long dismption), 

which made the greatest test performance gains relative to pre-test goal choice, raised 

mean post-test goals chosen only .16 points — the smallest post-test margin of the 3 

treatment groups. Generally, it appears that the group that exceeded their expectations 

the most in terms of test performance at trial 1, changed subsequent goals to the least 

degree in anticipation of trial 2 of the CBAT program. 

Further, while all groups had higher mean test 2 performance scores relative to 

post-test goals chosen, group 1 (no dismption) and group 3 (long dismption) had the 

greatest change in mean test 2 performance scores compared to mean post-test goals 

chosen. Group 1 scored .76 points higher on test 2 than mean post-test goals chosen and 

group 3 scored .67 points higher on test 2 than mean post-test goals chosen. 

71 



Table 5.1, Comparison of mean pre-test and post-test goal choice with mean test 1 and 2 
performance by group. 

Treatment 
Group 

Group 1 (Control - no 
disruption) 
Group 2 (short 
disruption) 
Group 3 (long 
disruption) 
Total 

Mean pre-test 
goal choice 

15.23 

15.10 

14.93 

15.09 

Mean Test 1 
scores 

15.53 

16.03 

16.07 

15.88 

Mean post-
test goal 
choice 
16.27 

16.60 

16.23 

16.37 

Mean Test 
2 scores 

17.03 

17.00 

16.90 

16.98 

Additionally, there is evidence that the relationship between both goal choice and 

performance and task self-efficacy and performance increased following trial 1 of the 

CBAT program. The correlation between post-test goal choice and test 2 scores was 

significantly higher (r=.64) than was the correlation between pre-test goal choice and test 

1 scores (r=.17). The correlation between pre-test task self-efficacy and test 1 

performance scores was moderately low (r=.16) compared to the high correlation 

between post-test task self-efficacy and test 2 performance scores (r=.62). After 

participants were exposed to the CBAT program, task self-efficacy scores generally 

increased across all treatment conditions. Given the fact that the design was counter

balanced and each participant received a different word set on trial 2, it appears that a 

change occurred in participants that increased the relationship between the variables and 

led to higher performance scores on trial 2 of the CBAT program. 
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Results of Reliability Analysis 

Intemal consistency reliability analysis was performed on the task self efficacy 

scale, computer self efficacy scale, goal commitment scale, and the three sub-scales of 

the USQ to provide a measure of item reliability (see Appendix H). 

The computer self efficacy scale reported very high reliability (a=.96). The task 

self efficacy, satisfaction sub-scale and fmstration sub-scales reported moderately high 

reliability. The reliability results of the task self efficacy scale (a=.88) are slightly lower 

than that of Pintrich et al. (1993) who reported an alpha level of .93 on the scale. This 

difference may be explained by minor revisions to the scale that were necessary to fit the 

nature of this study. 

The anxiety and goal commitment scales reflect moderate reliability ratings, 

possibly indicating a need for modification and refinement of these scales. In particular, 

the reliability resuhs of this study regarding the goal commitment scale (a=.69) were 

lower than the results reported by DeShon and Landis (1997) and Hollenbeck, Williams, 

and Klein (1989). Both studies reported higher total scale alphas with Hollenbeck et al. 

reporting a=.88 and DeShon and Landis reporting a=.79. Following factor analysis, 

DeShon and Landis (1997) also reported a sub-scale goal commitment alpha of .88, and 

sub-scale performance expectancy alpha of .79. Contrary to these two studies, the results 

of this study indicate a total scale alpha of .68, a sub-scale commitment alpha of .59 and a 

sub-scale performance expectancy alpha of .54. When items 4 and 5, which loaded on 

both factors (see discussion on factor analysis below), are added to the commitment 

scale, results indicate a slightly higher alpha of .64 for the goal commitment sub-scale. 
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Reliability analysis in this study indicated that item 3 should possibly be deleted as it had 

a moderately low item correlation rating of .23. 

A possibly significant consideration that might account for the differences in 

reliability results of the goal commitment scale might be the fact that Hollenbeck et al. 

(1989) utilized GPA goals which are considered distal goals, whereas this study utilized 

test performance goals which are considered to be proximal goals. According to Bandura 

(1997), short-term proximal goals provide tangible incentives whereas distant goals are 

less effective because of the amount of intervening time between setting the goal and 

reaching the goal. It is perhaps more likely that human beings will set a high, and perhaps 

unrealistic, distant goal because of the effect of time. According to Bandura (1997), 

when people set distal goals, they often procrastinate or find detours along the way to the 

distal goal. Based on the results of this study, the scale may need to be further refined to 

better reflect proximal goal-setting characteristics of leamers. 

Results of Factor Analysis 

Factor analysis was also performed on the above-referenced measures to 

determine item inter-relationships with the software dismptions and to identify possible 

latent variables contained within the measures. Summary tables of the results on each 

measure are contained in Appendix I. Generally, factor analysis of the task self-efficacy 

scale revealed that the scale reflects a single efficacy constmct. Factor analysis results 

for scales with one or more factor loadings are discussed below. 
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Computer Self Efficacy Scale 

The results of principal components analysis on the variables contained in the 

Computer Self Efficacy scale revealed 5 factors which account for 71% of the variance 

between items. Factor I seems to indicate procedural tasks involving the user's interface 

with software. Factor 2 seems to indicate procedural tasks involving the user's interface 

with peripherals and storage devices. Factor 3 seems to indicate the user's 

conceptualization of computer technology. Factor 4 seems to indicate a desire to seek out 

extemal help regarding computers. Factor 5 seems to indicate the creative use of 

computers, perhaps indicating the use of abstract thought in connection with computers. 

Goal Commitment Scale 

The results of principal component analysis on the variables of the goal 

commitment scale revealed 2 factors that accounted for 50.97% of the variance between 

items. Also, the results of factor analysis in the current study found that items 4 and 5 

loaded fairly high on both factors, indicating that these items might be a combination of 

both factors. It is also possible that another less significant latent variable such as goal 

strength, valence, or instrumentation might affect responses to these items. 

Satisfaction Sub-Scale of the User Satisfaction Questionnaire 

The results of principal component analysis on the variables of the satisfaction 

sub-scale of the user satisfaction questionnaire revealed that 2 factors accounted for 

71.8%) of the variance between items. Factor 1 seems to indicate general satisfaction 

levels with the software, while factor 2 seems to indicate ease of navigation issues. This 
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scale may be significantly improved to represent a single constmct by expanding the 

scale to include more items. 

Fmstration Sub-Scale of the User Satisfaction Questionnaire 

The results of principal components analysis on the variables of the fmstration 

sub-scale of the user satisfaction questionnaire revealed that a single factor accounted for 

51.8% of the variance between items and a second factor accounted for 16.9%o of the 

variance. Factor 1 seems to indicate current fmstration levels with computers while 

factor 2 seems to indicate fmstration stemming from prior experience with computers. 

Anxiety Sub-Scale of the User Satisfaction Questionnaire 

The results of principal component analysis on the variables of the anxiety sub-

scale of the user satisfaction questionnaire revealed that a single factor accounted for 

44.21% of the variance between items and a second factor accounted for 17.95% of the 

variance. Factor 1 seems to indicate pre-existing and current levels of anxiety with 

computers while factor 2 seems to indicate anticipation of future anxiety levels based on 

current experiences with computers. 

Conclusions 

Effect of Dismptions on Dependent Variables 

Participants in this smdy did not appear to be negatively affected by the software 

dismptions in terms of the effects on the dependent variables of goal commitment, task 

self-efficacy, computer self-efficacy and test performance. As discussed previously, the 
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relationships between all variables of interest in this study strengthened following trial 1 

of the software program. In particular, the relationship between post-test task self 

efficacy and performance dramatically increased across all treatment conditions. 

Generally, these results seem to support Bandura^s (1986) contention that people set a 

more challenging goal of bettering their past attainments and that moderate discrepancies 

in performance stimulate increased effort to achieve valued standards. In an attempt to 

assure that the task was genuinely valued, participants in this study were told that to 

receive an additional full test credit, they would have to average 80%o on their CBAT test 

scores. After the study was completed, of course, all participants received the test credit. 

Given the increase in relationship between task self-efficacy and performance from trial 1 

to trial 2, the results seem to indicate that the task had inherent motivational value. 

According to Bandura (1986), "notable attainments bring temporary enjoyment, but 

people enlist new challenges as self-motivators for further accomplishment" (p. 470). 

Research by Bandura and Cervone (1983) indicates that having accomplished a given 

level of performance, people generally motivate themselves by setting greater challenges 

that create new discrepancies to be mastered. 

Further, the combination of goal-setting with feedback via features designed into 

the CBAT program, such as review, practice and test results, may also have had an 

impact on performance. According to Bandura and Cervone (1983), both knowledge of 

performance and a standard of comparison are needed to produce motivational effects. 

Activation of self-evaluative processes through intemal comparison requires both a 

personal standard and knowledge of one's performance. "Neither knowledge of 

performance without standards nor standards without performance knowledge provides a 
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basis for self-evaluative reactions. Simply adopting a goal, whether an easy or 

challenging one, without knowing how one is doing, or knowing how one is doing in the 

absence of a goal, has no appreciable motivational effects" (Bandura. 1986. p. 469). In 

terms of self-set goals, in particular, Bandura (1986) comments, "self-set goals are not in 

themselves motivating without knowledge of one's performance" (p. 469). Knowledge 

of performance in relation to attainable, challenging goals contributes to motivation. 

While test performance was not significantly affected by the software dismptions. 

comparing group differences in test 1 performance versus test 2 performance scores 

indicates that treatment group 1 (no dismption) made greater gains in test 2 performance 

than did groups 2 and 3, which received varying levels of dismptions (see Figure 5.3 

below). 

Figure 5.3. Test 1 and Test 2 scores by treatment group. 

Further, the dismptions did not significantly affect goal commitment. Goal 

commitment scores generally increased following test 1. However, as illustrated in 

Figure 5.4 below, the post-test goal commitment mean for treatment group three fell after 

trial 2. 
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Figure 5.4. Pre-test and post-test goal commitment scores by treatment group. 

It is possible that the dismptions affected groups 2 and 3 (short and long 

dismptions) in a way not anticipated by the researcher. Given the previous discussion on 

goal choice and test performance scores, the relatively small mean gains in test 1 

performance for group 1 may indicate that the disruptions may have had a positive, rather 

than negative, cognitive effect on treatment groups 2 and 3. Perhaps the attentional 

processes demanded by the dismptions heightened awareness and increased attention to 

the task, thereby increasing performance levels. As reflected in mean scores on goal 

choice versus test performance scores, successful performance on trial 1 may have 

increased participants' motivation levels to better subsequent test performance. Given 

the moderately low relationship between both pre-test task self-efficacy and pre-test goal 

choice in relation to test 1 performance scores, it is also possible that participants' 

underestimated their test performance abilities. Actual test 1 performance scores were 

generally higher across all participants than participants' pre-test goal choice. 

However, the relationships between all variables in this study dramatically 

strengthened following trial 1 of the CBAT program, particularly post-test task self 
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efficacy and post-test goal choice relative to test 2 performance scores. This may indicate 

that other dynamics associated with the software program might have contributed to the 

strengthening of the relationships between the variables on trial 2. 

Overall, the results seem to suggest that one dismption alone, whether it is short 

or long in duration, was not enough to greatiy impact test performance. Any effect of the 

dismptions on participants probably occurred at trial 1 since participants may have 

expected to encounter problems on the trial 2. Computing experience may also have 

been a factor affecting participants' reactions to the software dismptions. The majority of 

participants (55.5%)) had more than 3 years of computing experience. Thus, participants 

may have been accustomed to problems with computer software and the dismptions may 

not have been sufficiently powerful to affect the dependent variables to a significant 

degree, since satisfaction ratings, which were moderately high following trial 1 of the 

software across all 3 treatment groups (M= 6.77), increased across all 3 treatment groups 

following trial 2{M= 7.50). 

Further, in light of the comparison on goal choice and test performance, the 

disruptions may have resulted in a positive, rather than negative, cognitive effect with 

regard to the participants in groups 2 and 3. As discussed previously, the combination of 

goals and feedback in the form of knowledge of performance generally increases 

motivation. "Self-motivation through intemal standards and perceived self-efficacy 

operate as interrelated rather than as separate mechanisms of personal agency. Goal 

attainments build self-efficacy.... Whether negative goal discrepancies are motivating or 

disheartening will be partly influenced by perceptions of personal efficacy for goal 

attainment" (Bandura, 1986, p. 470). Therefore, it is also possible that the combination 
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of self set goals, self-efficacy and feedback in this study may have nullified any negative 

effects of the software disruptions. 

Effect of Dismptions on Satisfaction, Fmstration and Anxiety 

In consideration of the low levels of self reported anxiety and fmstration in 

treatment groups two and three, a possible explanation for low self reported scores might 

be that participants' did not lose any ground when resuming the test following the 

dismption. The dismptions occurred mid-way through the test and, following the 

disruption, participants resumed the test at the next test question in sequence. 

Participants' initial verbal reactions to the dismption commonly consisted of concern 

about having to start the test over from the beginning, rather than the nature of the 

dismption itself Based on participant comments, self-reported low anxiety and 

fmstration levels might have been higher in the treatment groups receiving the 

dismptions if participants had resumed the test from test question 1. 

Another possible explanation contributing reports of moderately low levels of 

anxiety or fmstration might be due to the limited number of participants allowed per 

session and the partitions. It was observed in the pilot study of the software (iV=120) that 

a large group of participants (approximately 20 per session) often resulted in agitated 

group discussion and participants' helping each other through the dismption sequences. 

Following the pilot study, the researcher minimized the opportunity for interaction 

between participants by reducing the size of the sessions and incorporating the partitions, 

since users are usually not in a group setting when they experience actual computer 

problems in a naturalistic setting. In the pilot smdy, it appeared as though the 
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participants actually "fed" off of each other's overt behavioral reactions to the software 

disruptions, thereby increasing overt behavioral responses indicating possible fmstration 

or anxiety. This observation was supported in the current study, as it appeared that full 

sessions resulted in more overt participant activity than sparsely attended sessions. 

Another possible explanation regarding low levels of self-reported anxiety and 

fmstration is that the experimental manipulations via the software dismptions failed. The 

dismptions may not have been sufficiently dismptive to affect participant responses on 

the dependent variables or the dismptions may have lacked enough sophistication to be 

believable by the participants. 

There is also a fourth possible explanation regarding low levels of self-reported 

anxiety and, possibly, fmstration reported from the User Satisfaction Questionnaire. The 

self-report data may not reflect actual participant anxiety levels that are otherwise 

displayed by way of overt behavioral responses that occurred during the course of the 

dismptions. 

Research on anxiety has identified two types of anxiety: trait anxiety and state 

anxiety. Trait anxiety has been defined as "a relatively enduring predisposition to respond 

anxiously to stressors" (Endler & Summerfeldt, 1995, p. 268). State anxiety has been 

defined as "transient reaction most commonly referred to as anxiety" (Endler & 

Summerfeldt, 1995, p. 268), and is related to "increased anxiety found to be a 

consequence of negative self-perceptions regarding ability" (p. 171). Highly trait-

anxious people direct their attention towards a threat whereas low trait-anxious people 

direct their attention away from a threat. There are several theories of anxiety. The most 

recent theory of trait anxiety identified by Eysenck (1997) is a four-factor theory. This 

82 



theory is based on the research of Lazarus (1991) and Schacter and Singer (1962). 

Generally, people who report being highly anxious people are thought to have selective, 

attentional and interpretive biases that lead to the exaggeration of stimuli threat. 

According to Eysenck, MacLeod, and Mathews (1987), ambiguous stimuli are interpreted 

as threat in high trait-anxious people. Generally, anxiety is thought to influence the 

elaborative processes involved in the recall of threat-related information (Eysenck, 1997). 

According to Eysenck (1997), research by Weinberger et al. (1979) has recently 

added a new facet to the state-trait anxiety literature by proposing a third category of 

highly trait anxious individuals - repressors. Eysenck (1997) identifies 4 possible sources 

of cognitive bias associated with repressors: (1) environmental stimuli, (2) action 

tendencies and behavior, (3) physiological activity, or (4) information in long-term 

memory. Self-reported highly anxious people exhibit a cognitive bias regarding cognitive 

appraisal of the situation and processing regarding physiological activity. Repressors, on 

the other hand, have opposite selective attentional and interpretive biases. Repressors 

avoid threat-related stimuli and interpret ambiguous stimuli as non-threatening. Highly 

anxious individuals will report higher anxiety than physiological responses whereas 

repressors will have higher physiological and behavioral anxiety than they will report. 

According to Eysenck (1997), repressors are pre-occupied with avoiding the awareness of 

anxiety. This results in increased behavioral and physiological signs of distress. Thus, 

repressors may experience high levels of anxiety, but they do not report it. 

According to Derakshan and Eysenck (1997), defensive high-anxious people 

adopt a defensive coping style which equates with high scores on the Marlowe- Crowne 

Social Desirability Scale (Crowne & Marlowe, 1964). Recent research into the theory of 
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repressors in anxiety have used the Marlowe-Crowne Social Desirability Scale to provide 

a measure of defensive coping style or protection of self esteem in conjunction with 

Spielberger's State-Trait Anxiety Inventory. According to Jacobsen and Ford (1986. as 

cited by Eysenck, 1997), people who score high on the M-CSD adopt a defensive denial 

style of coping, gating out the threatening stimuli. 

Further, Eysenck's (1997) review of research regarding the M-CSD report that it 

correlates high with deception scales, suggesting that some repressors are deceiving 

themselves while others are deceiving other people (i.e., the researchers). Further, 

Eysenck reports that approximately 30%) of the population of respondents on the State-

Trait Anxiety Scale are repressors. 

In terms of the current study, existing video surveillance equipment was in use in 

the computing lab as a regular course of security. The videotapes from the sessions 

administered during this study were examined to determine if any of the participants of 

the study might display overt behavioral responses indicative of repressors. 

Approximately thirty percent {N=32) of the total sample of participants was identified 

from the videotapes as exhibiting behavior indicative of some kind of stress as a result of 

the software dismptions. Forty-four percent (44%)) were in treatment condition 2 (short 

dismption) and the remaining 56% were in treatment 3 condhion. 

Generally, overt behavioral responses indicating possible fmstration or anxiety 

levels were coded into the following categories: 

1. placing hands on the head in some manner; 

2. swiveling the chair back and forth; 

3. manipulating hair in some manner; 
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4. raising hands over the head; 

5. biting nails or placing fingers in the mouth; 

6. getting up out of the chair; 

7. leaving the room for a short time; 

8. searching the room for help; 

9. standing over the computer while consulting with the lab assistant; 

10. fidgeting; 

11. grabbing the lab chair in some manner; 

12. manipulation of chair adjustment controls; 

13. putting on backpack as if prepared to leave; 

14. group discussion during dismption; 

15. thmsting chair away from computer with feet; and 

16. failure to complete questionnaires. 

Figure 5.5 reflects the percentage of participants' overt behavioral responses by 

the categories identified above per the total group. Each participant could exhibit one or 

more overt behavioral responses during the dismptions. The most likely overt behavioral 

response for the group was swiveling the chair back and forth (19%>). Three other likely 

responses were raising hands over the head, biting fingemails or putting fingers in the 

mouth, and fidgeting. 

85 



Overt Behavior 

Behavior Observed 

• hands on head 

• swrveling chair back and forth 

• manipulation of hair 

• raising hands m air over head 

>bi t ing nails or fingers in mouth area 

• gets up out of chair 

B leavestne room 

• searching room for someone to help 

B stands over computer while consufting vv/ 
assistant for help 

• fidgety 

• grabbed chair 

• manipulation of chair adjustment controls 

• puts on backpack as if prepared to leave 

• group discussion dunng disruption 

• thrusts chair away from computer using 
feet 

• incomplete data set 

Figure 5.5. Percentage of overt behavioral responses per category. 

In addition, one graduate assistant made notes of observations and certain 

statements made by participants during one session by individuals indicating possible 

anxiety or fmstration with the software. The assistant's comments are as follows: 

1. students become irate when the computers "crashed"; 

2. everyone asked where LeAnn was; 

3. students began telling each other what to do; 

4. everyone asked me what was wrong; 

5. everyone got mad because they thought they had to start over [with the test] 

when it crashed; 

6. one guy said, "[Expletive] it! I got a perfect score up to this point and the 

[expletive] thing crashed!" 

The participants who left the room when the dismptions occurred appeared to 

give up when they thought the program crashed. The assistant had to leave the room and 
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verbally encourage the participants to try to recover the program in order to continue with 

the test. One of the participants who did not complete the questionnaires followed the 

researcher out of the lab on trial 2 of the software, commenting "it did it again." The 

researcher encouraged him to continue through the program and complete the second user 

satisfaction questionnaire. Several of the participants across the various sessions verbally 

commented to the researcher that they received an "illegal procedure" or that it "crashed" 

after question 10. 

Two of the participants' data sets were incomplete and thus, removed from further 

data analysis in the study. However, their overt behavioral reactions observed on 

videotape combined with their failure to complete the questionnaires may also be an 

indication of fmstration or anxiety due to the software dismptions. 

As previously discussed, following the pilot study, the number of participants per 

session was reduced and partitions were placed between participants to reduce the 

likelihood of interactions between participants. However, reducing the likelihood of 

participant knowledge of others' dismptions may have lessened the effects of the 

dismptions by "privatizing" the anxiety or fmstration experience. As stated earlier, in the 

pilot study, it appeared as though the participants actually "fed" off of each other's overt 

behavioral reactions to the software dismptions and increased anxiety levels. This factor 

may apply to repressors in particular, since their use of defensive coping styles and their 

high scores on social desirability scales might imply differential reactions in private 

settings versus public (and more psychologically threatening) settings. 

As discussed above, Eysenck et al. (1997) stated that ambiguous stimuli are 

interpreted as threat in high trait-anxious people. The software dismptions that are 
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contained in CBAT might represent ambiguous stimuli. If in fact Eysenck (1997) is 

correct in that repressors are pre-occupied with avoiding the awareness of anxiety, this 

may also explain the overt behavioral signs of distress in the videotaped observations in 

concert with participants' self reports of low or moderately low anxiety and fmstration 

levels. Furthermore, there is existing research correlating M-CSD with deception scales, 

suggesting that some repressors are deceiving themselves while others are deceiving 

other people (Eysenck, 1997). Research by Derakshan and Eysenck (1999) suggests that 

most repressors are self-deceivers, rather than other-deceivers in terms of trait anxiety. 

Therefore, another plausible explanation for low or moderately low self-reported anxiety 

or fmstration levels might be that certain repressor participants are deceiving themselves 

in terms of actual anxiety experienced during the dismptions. 

Limitations of the Study 

One of the limitations of the study is the generalizablity of results to the 

population from which the sample was selected due to the fact that most of the 

participants were classified as freshmen. This predominance of classification is not 

representative of the general college smdent population. 

Another limitation of the smdy is the generalizability of results to the population 

in terms of gender due to the fact that the percentage of female participants was not 

representative of the general college student population in terms of gender. 

Another possible limitation of the study is the fact that there was no time limit 

imposed on testing. This factor could have impacted the significance of software 
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disruptions, since there was no "cost" associated with loss of time spent dealing with the 

disruptions in terms of completing the test. 

Suggestions for Further Research 

Based on the results of this study, further research is needed conceming the 

following questions: 

1. Research should further investigate whether adding a time-limit factor 

combined with software disruptions would significantly affect task self-efficacy, 

computer self efficacy, and goal commitment or test performance. Interactions between 

time limit and dismptions could also be investigated. 

2. Research needs to investigate the effects of multiple dismptions in a single 

trial of a computer-based instmctional task rather than one per trial. 

3. Further research should be undertaken to investigate the negative or positive 

effects of software dismptions on leamers' cognitive and attentional processes. 

4. Confirmatory factor analysis of the computer self-efficacy scale to provide 

more thorough identification of the latent variables contained in the scale. 

5. Refinement of and fiirther reliability and factor analysis of the goal 

commitment instrument as a measure of goal commitment associated with proximal, self-

set goals. 

6. Further research utilizing qualitative videotape and audiotape analysis should 

be undertaken to compare individual differences in self-reported computer anxiety or 

fmstration with actual behavioral and physiological participant reactions. Research of 
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this kind would provide further insight into the phenomena of computer anxiety and 

fmstration and might serve to explore and possibly confirm the existence of repressors. 

Summary 

This study followed several years of observation of user response to negative 

events in computing environments. While the main research question failed to find 

significant differences between the groups with regard to goal commitment, test 

performance, task self-efficacy and computer self-efficacy, there appeared to be 

unexplained or hidden phenomena affecting the participants' interface with the software 

program during the course of the dismptions. Inarguably, human beings are 

psychologically complex. There remain many intriguing and yet unanswered questions 

pertaining to the effect of negative events on users in computing environments. It is 

hoped that this study has elucidated some of the potential factors that may help identify 

users who experience fmstration or anxiety who might otherwise be overlooked. The 

future of the human-computer interface depends on further understanding of the 

psychological processes that affect users both from a cognitive and a motivational 

standpoint. 
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Pre-test Evaluative Questionnaire #1 

You will take a computer-based test on two different sets of target word and antonym 
pairs. The words in the computer program are similar in difficulty level to the list you just 
reviewed. This questionnaire is designed to assess your commitment level to achieving a 
test score prior to taking the test. Your responses to this questionnaire are confidential. 

Parti: 

A. To receive a passing test score, the two test scores must average at least 80% 
correct. Below is a table reflecting possible scores on Test 1 and Test 2 that yield a 
passing average score. 

Test 1 score 
12 

Test 2 score 
19 

13 1 18 
14 
15 
16 
17 
18 
19 

17 
16 
15 
14 
13 
12 

B. Place a check mark in the box beside one item that best reflects how many target 
word/antonym pairs that you believe you can correctly answer on Test 1. 

My Test 1 Goal b to correctly answer... 

D 12 out 
D 13 out 
D 14 out 
D 15 out 
D 16 out 
D 17 out 
D 18 out 
D 19 out 
D 20 out 

of 20 target 
of 20 target 
of 20 target 
of 20 target 
of 20 target 
of 20 target 
of 20 target 
of 20 target 
of 20 target 

word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
word/antonym pairs 
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Part II: 

Next, considering your Test 1 Goal, circle the numbered item that best reflects your response to 
each of the 7 statements on the left column as they apply to your test goal. 

Statement 

1 I am strongly committed to 
pursuing the test goal. 

Strongly Somewhat Neither Somewhat Strongly 

Disagree Disagree Agree nor Agree Agree 

Disagree 

2 Quite frankly, I don't care if I 
achieve the test goal. 

3 It is quite likely that the test goal 
may need to be revised, depending 
on how things go during the 
course of the test. 

4 It wouldn't take much to make 
me abandon this test goal. 

5 It's unrealistic for me to expect 
to reach this test goal. 

6 Since it's not always possible 
to tell how tough tests are until 
you've been through them, it's 
hard to take this test goal 
seriously. 

7 I think this test goal is a good goal 
to shoot for. 
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Pre-test Evaluative Questionnaire #2 

You will take a second computer-based test on target word and antonym pairs. The 
words in the program are similar in difficulty level as the ones presented in the first 
computer-based test. This questionnaire is designed to assess your commitment 
level to achieving a test score prior to taking the test. Your responses to this 
questionnaire are confidential. 

Part I: 

A. The table below reflects possible scores on Test 1 and Test 2 that yield a 
passing average test score. 

Test 1 score 
12 
13 
14 
15 
16 
17 
18 
19 

Test 2 score 
19 
18 
17 
16 
15 
14 
13 
12 

B. Place a check mark in the box beside one item that best reflects how many 
target word/antonym pairs that you believe you can correctly answer on the Test 2. 

My Test 2 Goal is to correctly answer... 

D 12 out of 20 
D 13 out of 20 
D 14 out of 20 
D 15 out of 20 
D 16 out of 20 
D 17 out of 20 
D 18 out of 20 
D 19 out of 20 
D 20 out of 20 

target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
target word/antonym pairs 
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Part II: 

Next, considering your Test 2 Goal, circle the numbered item that best reflects your 
response to each of the 7 statements on the left column as they apply to your test goal. 

Statement Strongly 

Disagree 
Somewhat 
Disagree 

Neither 
Agree nor 

Disagree 

Somewhat 
Agree 

Strongly 

Agree 

1 I am strongly committed to 
pursuing the test goal. 

2 Quite frankly, I don't care if I 

achieve the test goal. 

3 It is quite likely that the test 
goal may need to be revised, 
depending on how things go 
during the course of the test. 

4 It wouldn't take much to 
make me abandon this test 
goal. 

5 It's unrealistic for me to 
expect to reach this test goal. 

5 Since it's not always possible 
to tell how tough tests are 
until you've been through 
them, it's hard to take this 
test goal seriously. 

7 I think this test goal is a good 
goal to shoot for. 
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Demographics and Personal Computing Experience Questionnaire 

Part I - Demographics 

Part 1 will give us descriptive information about you. Your responses to this questionnaire are confidential 
and will in no way affect the results of the final grade that you will receive in this course. 

In each category, please place a check mark beside the item that applies to you. 

Gender: D Male D Female 

Age: D 18-25 D 25-32 D 32-39 D 39-46 D 46+ 

Classification: D Freshman D Sophomore D Junior D 1" year Senior D 2'^''Year Senior 

Part II - Personal Computing Experience 

1. How many years of personal computing experience do you have? 

n 0 to6mos. D 1-2 years D 3-4 years D 5+years 

2. How many computer courses did you complete in high school? 

D 1 course D 2 courses D 3 or more courses 

3. How many computer courses have you completed in college? 

D 1 course D 2 courses D 3 or more courses 

4. How many hours per week do you spend on a personal computer? 

D 0-5 hours D 5-10 hours D 10 to 15 hours D 15 to 20 hours D over 20 hours 

5. How many personal computers do you own (i.e., desktop, laptops)? 

D O n 1 U2 0 3 

6. What operating system do you use? 

D Microsoft Windows 

• Mac 0/S 

D Other 

7. Do you use an Internet Service Provider? (i.e. a TTU ppp account, AOL, etc.) 

D Yes • No 
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How many email accounts do you have? 

D O D 1 0 2 D 3 

9. Place a check mark next to the personal computing activities that you typically engage in on 
a regular basis (i.e. 3 or more times per week). 

Type of application Type of Activity 
Word Processing 

Spreadsheet 

Database 

Presentation software 
(i.e., PowerPoint, 
Persuasion) 

Image-editing (i.e., 
Adobe Photoshop, 
Picturelt!, Kodak 
PhotoEditor) 

Internet applications 
(i.e., Internet 
Explorer, Netscape, 
Outlook Express, 
Eudora, Netscape 
mail, Hotmail) 

Other 

D Writing class papers using a word processor 

D Writing personal letters or other documents using a word processor 

D Keeping track of my expenses using a spreadsheet 

n Library research 

n Entering information into a database 

D Creating a presentation for a class project using presentation software 
(i.e., PowerPoint) 

D Sending a photo I scanned or editing a photo that I received using 
imaging editing software 

D Surfing the Web to find information for a class paper or project 

D Surfing the Web for ftin 

D Reading online newspapers 

D Downloading programs from web sites 

D Purchasing products via web sites 

n Sending email or reading email I've received 

n Communicating via Internet chat 

D Communicating via instant messaging 

D Playing online games 

D Listening to music online 

D Creating or editing my personal web page 

D Playing computer games that I have purchased using my personal 
computer 

D Listening to music on CD-Rom using my personal computer 

D Sending a fax using my personal computer 
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Self-efficacy Questionnaire 

Part I - Task self-efficacy 

Consider your confidence in your ability to meet the test goal just set. Circle the 
numbered item that best refiects your response to each of the statements on the left 
column as they apply to your confidence level in your ability to meet your goal. Please 
respond to all of the statements. 

1 

2 

3 

4 

5 

6 

Statement 

I believe I will meet the goal I 
set for myself on this test. 

I am certain I can understand the 
most difficult material presented 
in the test I'm about to take. 

I'm confident I can understand 
the basic concepts necessary to 
complete the test. 

I'm confident I can do an 
excellent job on future tests of 
this type. 

I'm certain I can master the 
vocabulary in this test. 

Considering the difficulty of this 
test, I think I will do well on this 
test. 

Strongly 
disagree 

1 

1 

1 

1 

1 

1 

Somewhat 
disagree 

2 

2 

2 

2 

2 

2 

Neither 
Agree nor 
Disagree 

3 

3 

3 

3 

3 

3 

Somewhat 
agree 

4 

4 

4 

4 

4 

4 

Strongly 
agree 

5 

5 

5 

5 

5 

5 
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Part II - Computer Self-Efficacy 

Consider your level of confidence in using computer technology. Circle the numbered 
item that best reflects your response to each of the 29 statements on the left column as 
they apply to using computer technology. Please respond to all the statements on both 
pages. 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Statement Strongly 
disagree 

I feel confident entering and 1 
saving data (numbers or words) 
into a file. 

I feel confident understanding 1 
terms/words relating to 
computer software. 

I feel confident calling up a data I 
file to view on the computer 
screen. 

I feel confident understanding I 
terms/words relating to 
computer hardware. 

I feel confident storing software 1 
correctly. 

I feel confident handling a 1 
floppy disk correctly. 

I am confident escaping/exiting 1 
from a program or software. 

I feel confident making 1 
selections from an on-screen 
menu. 

I feel confident copying an 1 
individual file. 

I feel confident using the 1 
computer to write a letter or 
essay. 

I feel confident moving the 1 
cursor around the monitor 
screen. 

Somewhat 
disagree 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

Neither 
Agree nor 
Disagree 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

Somewhat 
agree 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

4 

Strongly 
agree 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 
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12 

13 

14 

15 

16 

17 

18 

19 

20 

Statement Strongly Somewhat Neither Somewhat Strongly 
disagree disagree Agree nor agree agree 

Disagree 
I feel confident working on a 1 2 3 4 5 
personal computer 
(microcomputer). 

I fee! confident using a printer to 1 2 3 4 5 
make a "hardcopy" of my work. 

I feel confident getting rid of 1 2 3 4 5 
files when they are no longer 
needed. 

I feel confident copying a disk. 1 2 3 4 5 

I feel confident adding and 1 2 3 4 5 
deleting information from a data 
file. 

I feel confident getting software 1 2 3 4 5 
up and running. 

I feel confident organizing and 1 2 3 4 5 
managing files. 

I feel confident describing the 1 2 3 4 5 
function of computer hardware 
(keyboard, monitor disk drives, 
computer-processing unit). 

I feel confident troubleshooting 1 2 3 4 5 
computer problems 

21 

22 

23 

24 

I feel confident explaining why 
a program (software) will or will 
not run on a given computer. 

I feel confident understanding 
the three stages of data 
processing: Input, processing, 
output. 

I feel confident leaming to use a 
variety of programs (software). 

I feel confident using the 
computer to analyze number 
data. 

1 

1 

I 

1 

2 

2 

2 

2 

3 

3 

3 

3 

4 

4 

4 

4 

5 

5 

5 

5 
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25 

26 

27 

28 

29 

Statement 

I feel confident leaming 
advanced skills within a specific 
program (software). 

I feel confident using the 
computer to organize 
information. 

I feel confident writing simple 
programs for the computer. 

I feel confident using the user's 
guide when help is needed. 

I feel confident getting help for 
problems in the computer 
system. 

Strongly 
disagree 

1 

I 

1 

1 

1 

Somewhat 
disagree 

2 

2 

2 

2 

2 

Neither 
Agree nor 
Disagree 

3 

3 

3 

3 

3 

Somewhat 
agree 

4 

4 

4 

4 

4 

Strongly 
agree 

5 

5 

5 

5 

5 
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User Satisfaction Questionnaire 

This questionnaire is designed to tell us your thoughts and opinions about the CBAT program and 
whether CBAT was useful to you. Please circle the number that most clearly expresses how you 
feel about a particular statement. Spaces for written comments are provided at the end of the 
questionnaire. All responses will remain confidential. 

1. My overall reaction to the software product was: 

Not at all positive 

1 2 3 4 

2. Learning via the computer made me feel: 

Not at all nervous 

1 2 3 4 

3. Using the software product in general was: 

Not at all satisfying 

1 2 3 4 

4. Learning via the computer made me feel: 

Not at all frustrated 

1 2 3 4 

5. Prior to actual experience using the software product, I was: 

6.a 

6.b. 

Not at all apprehensive 

1 2 

E.\tremely positive 

5 

Extremely nervous 

5 

Extremely satisfying 

5 

Extremely frustrated 

5 

Extremely apprehensive 

5 

Prior to working with this software product, my experience with computer software 
has been: 

Not at all frustrating 

1 2 3 4 

My experience with this software product was: 

Not at all frustrating 

1 2 3 4 
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Extremely frustrating 

5 

Extremely frustrating 

5 



10. 

11. 

12. 

13. 

Navigating through the CBAT program was: 

Not at all difficuh 

1 2 3 4 

Ease of navigation through the CBAT program was: 

Not at all satisfying 

1 2 3 4 

The software performed: 

Not at all in accordance with 
my expectations 

1 2 3 4 

I found software performance to be: 

Not at all 
frustrating 

1 2 3 4 

In terms of the way the software performed, I was: 

Not at all satisfied 

1 2 3 4 

If I had to use this software product again, I would be: 

Not at all apprehensive 

1 2 3 4 

E.xtremely difficult 

5 

E.xtremely satisfying 

5 

Very much in 
accordance with my 
expectations 

Extremely 
frustrating 

Extremely satisfied 

5 

Extremely apprehensive 

5 

The statement, "The software product kept me informed about what it is doing" is: 

Not at all tme 
of the program 

1 

Very true 
of the program 
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14. 

15. 

16. 

17. 

18. 

19. 

The statement, "I hesitated to interact with the computer for fear of making 
mistakes that I couldn't correct" is: 

Not at all true of me 

I 2 3 

Problems with software are generally: 

Not at all to be expected 

1 2 3 

Extremely true of me 

5 

Always to be expected 

5 

The statement, "I was more apprehensive about using the computer than I was 
about my ability to master the vocabulary" is: 

Not at all true of me 

1 2 3 

Extremely true of me 

5 

The statement, "Taking the vocabulary test via computer was more frustrating than 
a written vocabulary test would have been" is: 

Not at all true of me 

1 2 3 4 

Using the computer to take the CBAT test made me: 

Not at all apprehensive 

1 2 3 4 

My experience with this computerized test was: 

Not at all fmstrating 

1 2 3 4 

Extremely true of me 

5 

Extremely apprehensive 

5 

Extremely frustrating 

5 
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20. What did you like best about the CBAT Program? 

21. What did you like least about the CBAT Program? 

22. What suggestions would you have for changing or improving the software? 
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APPENDIX F 

COLLECTED DATA SAMPLE 
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TEST 1 SCORES: 

Question 1 of CBAT 
User Response: 01000 
Correct Answer: 01000 
Credit: YES 
Cumulative Score: 1 

Question 2 of CBAT 
User Response: 10000 
Correct Answer: 10000 
Credit: YES 
Cumulative Score: 2 

Question 3 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 3 

Question 4 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 4 

Question 5 of CBAT 
User Response: 00010 
Correct Answer- 00010 
Credit: YES 
Cumulative Score: 5 

Question 6 of CBAT 
User Response: 00100 
Correct Answer: 00100 
Credit: YES 
Cumulative Score: 6 

Question 7 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 7 

Question 8 of CBAT 
User Response: 01000 
Correct Answer: 01000 
Credit: YES 
Cumulative Score: 8 

Question 9 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 9 
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Question 10 of CBAT 
User Response: OOlOO 
Correct Answer: 00100 
Credit: YES 
Cumulative Score: 10 

Question 11 of CBAT 
User Response: OOOlO 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 11 

Question 12 of CBAT 
User Response: 01000 
Correct Answer: OIOOO 
Credit: YES 
Cumulative Score: 12 

Question 13 of CBAT 
User Response: 10000 
Correct Answer: 10000 
Credit: YES 
Cumulative Score: 13 

Question 14 of CBAT 
User Response: 01000 
Correct Answer: OlOOO 
Credit: YES 
Cumulative Score: 14 

Question 15 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 15 

Question 16 of CBAT 
User Response: 0 0100 
Correct Answer: 00100 
Credit. YES 
Cumulative Score: 16 

Question 17 of CBAT 
User Response: 01000 
Correct Answer: 01000 
Credit: YES 
Cumulative Score: 17 

Question 18 of CBAT 
User Response: 10000 
Correct Answer: 10000 
Credit: YES 
Cumulative Score: 18 
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Question 19 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 19 

Question 20 of CBAT 
User Response: 01000 
Correct Answer: OlOOO 
Credit: YES 
Cumulative Score: 20 

Question 1 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 1 

Question 2 of CBAT 
User Response: 00100 
Correct Answer: 00100 
Credit: YES 
Cumulative Score: 2 

Question 3 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 3 

Question 4 of CBAT 
User Response: OlOOO 
Correct Answer: OlOOO 
Credit: YES 
Cumulative Score: 4 

Question 5 of CBAT 
User Response: 00100 
Correct Answer: 00100 
Credit: YES 
Cumulative Score: 5 

Question 6 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 6 

Question 7 of CBAT 
User Response: 00001 

TEST 2 SCORES 
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Correct Answer: 00001 
Credit. YES 
Cumulative Score: 7 

Question 8 of CBAT 
User Response: 10000 
Correct Answer: 10000 
Credit: YES 
Cumulative Score: 8 

Question 9 of CBAT 
User Response: 00100 
Correct Answer: 00100 
Credit. YES 
Cumulative Score: 9 

Question 10 of CBAT 
User Response: OOOlO 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 10 

Question 11 of CBAT 
User Response: 10000 
Correct Answer: lOOOO 
Credit: YES 
Cumulative Score: 11 

Question 12 of CBAT 
User Response: OlOOO 
Correct Answer: OlOOO 
Credit: YES 
Cumulative Score: 12 

Question 13 of CBAT 
User Response: 00100 
Correct Answer: 00100 
Credit: YES 
Cumulative Score: 13 

Question 14 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 14 

Question 15 of CBAT 
User Response: OlOOO 
Correct Answer: OlOOO 
Credit: YES 
Cumulative Score: 15 

Question 16 of CBAT 
User Response: 00010 
Correct Answer: 00100 
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Credit: NO 
Cumulative Score: 15 

Question 17 of CBAT 
User Response: 00001 
Correct Answer: 00001 
Credit: YES 
Cumulative Score: 16 

Question 18 of CBAT 
User Response: 10000 
Correct Answer- 10000 
Credit: YES 
Cumulative Score: 17 

Question 19 of CBAT 
User Response: OlOOO 
Correct Answer- OlOOO 
Credit: YES 
Cumulative Score: 18 

Question 20 of CBAT 
User Response: 00010 
Correct Answer: 00010 
Credit: YES 
Cumulative Score: 19 

126 



NAVIGATION - TRIAL 1 

Frame 1 
1 Purpose 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 2 
2 Orientation 
Navigation (Next button) 
Screen Time: 3 seconds. 

Frame 3 
3 Suggested Approaches 
Navigation (Next button) 
Screen Time: 5 seconds. 

Frame 4 
4 TW&Ant Pairs 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 5 
5 Target Word and Antonym 1 
Navigation (Next button) 
Screen Time: 2 0 seconds. 

Frame 6 
6 Target Word and Antonym 2 
Navigation (Next button) 
Screen Time: 18 seconds. 

Frame 7 
7 Target Word and Antonym 3 
Navigation (Next button) 
Screen Time: 12 seconds. 

Frame 8 
8 Target Word and Antonym 4 
Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 9 
9 Target Word and Antonym 5 
Navigation (Next button) 
Screen Time: 15 seconds. 

Frame 10 
10 Target Word and Antonym 6 
Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 11 
11 Target Word and Antonym 7 
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Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 12 
12 Target Word and Antonym 8 
Navigation (Next button) 
Screen Time: 16 seconds. 

Frame 13 
13 Target Word and Antonym 9 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 14 
14 Target Word and Antonym 10 
Navigation (Next button) 
Screen Time: 12 seconds. 

Frame 15 
15 Target Word and Antonym 11 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 16 
16 Target Word and Antonym 12 
Navigation (Next button) 
Screen Time: 18 seconds. 

Frame 17 
17 Target Word and Antonym 13 
Navigation (Next button) 
Screen Time: 14 seconds. 

Frame 18 
18 Target Word and Antonym 14 
Navigation (Next button) 
Screen Time: 14 seconds. 

Frame 19 
19 Target Word and Antonym 15 
Navigation (Next button) 
Screen Time: 13 seconds. 

Frame 2 0 
2 0 Target Word and Antonym 16 
Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 21 
21 Target Word and Antonym 17 
Navigation (Next button) 
Screen Time: 14 seconds. 

Frame 22 
22 Target Word and Antonym 18 
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Navigation (Next button) 
Screen Time: 12 seconds. 

Frame 23 
2 3 Target Word and Antonym 19 
Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 24 
24 Target Word and Antonym 2 0 
Navigation (Next button) 
Screen Time: 17 seconds. 

Frame 25 
2 5 Review Overview 
Navigation (Next button) 
Screen Time: 2 seconds. 

Frame 2 6 
26 Review Screen 1 
Navigation (Next button) 
Screen Time: 75 seconds. 

Frame 2 7 
27 Review Screen 2 
Navigation (Next button) 
Screen Time: 41 seconds. 

Frame 28 
2 8 Blank 
Navigation (Next button) 
The user was at this screen 4 seconds. 

Frame 2 9 
2 9 Blank 
Navigation (Next button) 
The user was at this screen 7 seconds. 

****CBAT Practice Test**** 
Question 1 of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 9 seconds. 

********* 

Question 2 of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 8 seconds. 

********* 

Question 3 of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 10 seconds. 
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********* 

Question 4 of Practice CBAT 
AS-OOlOO 
FS 
Screen Time: 11 seconds. 

********* 

Question 5 of Practice CBAT 
AS-01000 
FS 
Screen Time: 6 seconds. 

********* 

Question 6 of Practice CBAT 
AS-01000 
FS 
Screen Time: 7 seconds. 

********* 

Question 7 of Practice CBAT 
AS-IOOOO 
FS 
Screen Time: 8 seconds. 

********* 

Question 8 of Practice CBAT 
AS-10000 
FS 
Screen Time: 9 seconds. 

********* 

Question 9 of Practice CBAT 
AS-OOOOl 
AS-OOOlO 
FS 
Screen Time: 14 seconds. 

********* 

Question 10 of Practice CBAT 
AS-10000 
FS 
Screen Time: 5 seconds. 

*********End of Practice CBAT********* 

Frame 3 0 
3 0 Blank 
Navigation (Next button) 
Screen Time: 4 seconds. 

Frame 31 
31 Blank 
Navigation (Next button) 
Screen Time: 2 seconds. 
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****CBAT Test**** 
Question 1 of CBAT 
AS-01000 
FS 
Screen Time: 7 seconds. 

********* 

Question 2 of CBAT 
AS-10000 
FS 
Screen Time: 4 seconds. 

********* 

Question 3 of CBAT 
AS-OOOOl 
FS 
Screen Time: 11 seconds. 

********* 

Question 4 of CBAT 
AS-OOOOl 
FS 
Screen Time: 5 seconds. 

********* 

Question 5 of CBAT 
AS-OOOlO 
FS 
Screen Time: 5 seconds. 

********* 

Question 6 of CBAT 
AS-OOlOO 
FS 
Screen Time: 6 seconds. 

********* 

Question 7 of CBAT 
AS-OOOlO 
FS 
Screen Time: 3 seconds. 

********* 

Question 8 of CBAT 
AS-OIOOO 
FS 
Screen Time: 4 seconds. 

********* 

Question 9 of CBAT 
AS-OOOlO 
FS 
Screen Time: 9 seconds. 
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********* 
Question 10 of CBAT 
AS-OOlOO 
FS 
Screen Time: 3 seconds. 

********* 

Question 11 of CBAT 

$$$$$$$$$$$$$$ 
W98-01 Continue button $$ Time = 2seconds. 
W98-01 Continue button $$ Time = 2seconds. 
W98-01 Continue button $$ Time = 2seconds. 
W98-01 Program Icon $$ Time = 3seconds. 
W98-01 Program Icon $$ Time = Oseconds. 

$$$$$$$$$$$$$$ 

****CBAT Test**** 
Question 11 of CBAT 
AS-OOOlO 
FS 
Screen Time: 5 seconds. 

********* 

Question 12 of CBAT 
AS-01000 
FS 
Screen Time: 7 seconds. 

********* 
Question 13 of CBAT 
AS-10000 
FS 
Screen Time: 5 seconds. 

********* 
Question 14 of CBAT 
AS-01000 
FS 
Screen Time: 5 seconds. 

********* 
Question 15 of CBAT 
AS-OOOOl 
FS 
Screen Time: 5 seconds. 

********* 
Question 16 of CBAT 
AS-OOlOO 
FS 
Screen Time: 3 seconds. 

********* 
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Question 17 of CBAT 
AS-OIOOO 
FS 
Screen Time: 4 seconds. 

********* 

Question 18 of CBAT 
AS-10000 
FS 
Screen Time: 10 seconds. 

********* 

Question 19 of CBAT 
AS-OOOOl 
FS 
Screen Time: 5 seconds. 

********* 

Question 2 0 of CBAT 
AS-01000 
FS 
Screen Time: 8 seconds. 

*********gn(j of CBAT********* 
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NAVIGATION - TRIAL 2 

Frame 1 
1 Purpose 
Navigation (Next button) 
Screen Time: 18 seconds. 

Frame 2 
2 Orientation 
Navigation (Next button) 
Screen Time: 17 seconds. 

Frame 3 
3 Suggested Approaches 
Navigation (Next button) 
Screen Time: 13 seconds. 

Frame 4 
4 TW&Ant Pairs 
Navigation (Next button) 
Screen Time: 14 seconds. 

Frame 5 
5 Target Word and Antonym 1 
Navigation (Next button) 
Screen Time: 4 9 seconds. 

Frame 6 
6 Target Word and Antonym 2 
Navigation (Next button) 
Screen Time: 32 seconds. 

Frame 7 
7 Target Word and Antonym 3 
Navigation (Next button) 
Screen Time: 18 seconds. 

Frame 8 
8 Target Word and Antonym 4 
Navigation (Next button) 
Screen Time: 24 seconds. 

Frame 9 
9 Target Word and Antonym 5 
Navigation (Next button) 
Screen Time: 2 0 seconds. 

Frame 10 
10 Target Word and Antonym 6 
Navigation (Next button) 
Screen Time: 11 seconds. 

Frame 11 
11 Target Word and Antonym 7 
Navigation (Next button) 
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Screen Time: 22 seconds. 

Frame 12 
12 Target Word and Antonym 8 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 13 
13 Target Word and Antonym 9 
Navigation (Next button) 
Screen Time: 20 seconds. 

Frame 14 
14 Target Word and Antonym 10 
Navigation (Next button) 
Screen Time: 8 seconds. 

Frame 15 
15 Target Word and Antonym 11 
Navigation (Next button) 
Screen Time: 16 seconds. 

Frame 16 
16 Target Word and Antonym 12 
Navigation (Next button) 
Screen Time: 9 seconds. 

Frame 17 
17 Target Word and Antonym 13 
Navigation (Next button) 
Screen Time: 16 seconds. 

Frame 18 
18 Target Word and Antonym 14 
Navigation (Next button) 
Screen Time: 13 seconds. 

Frame 19 
19 Target Word and Antonym 15 
Navigation (Next button) 
Screen Time: 17 seconds. 

Frame 2 0 
2 0 Target Word and Antonym 16 
Navigation (Next button) 
Screen Time: 17 seconds. 

Frame 21 
21 Target Word and Antonym 17 
Navigation (Next button) 
Screen Time: 9 seconds. 

Frame 22 
22 Target Word and Antonym 18 
Navigation (Next button) 
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Screen Time: 19 seconds. 

Frame 2 3 
23 Target Word and Antonym 19 
Navigation (Next button) 
Screen Time: 17 seconds. 

Frame 24 
24 Target Word and Antonym 2 0 
Navigation (Next button) 
Screen Time: 16 seconds. 

Frame 2 5 
2 5 Review Overview 
Navigation (Next button) 
Screen Time: 13 seconds. 

Frame 26 
26 Review Screen 1 
Navigation (Next button) 
Screen Time: 105 seconds. 

Frame 2 7 
2 7 Review Screen 2 
Navigation (Next button) 
Screen Time: 71 seconds. 

Frame 28 
2 8 Blank 
Navigation (Next button) 
The user was at this screen 14 seconds. 

Frame 2 9 
2 9 Blank 
Navigation (Next button) 
The user was at this screen 7 seconds. 

****CBAT Practice Test**** 
Question l of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 2 9 seconds. 

********* 

Question 2 of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 22 seconds. 

********* 

Question 3 of Practice CBAT 
AS-10000 
FS 
Screen Time: 7 seconds. 
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********* 
Question 4 of Practice CBAT 
AS-OOOOl 
FS 
Screen Time: 16 seconds. 

********* 

Question 5 of Practice CBAT 
AS-IOOOO 
FS 
Screen Time: 16 seconds. 

********* 

Question 6 of Practice CBAT 
AS-OOOOl 
AS-OOOlO 
FS 
Screen Time: 31 seconds. 

********* 

Question 7 of Practice CBAT 
AS-OOlOO 
FS 
Screen Time: 13 seconds. 

********* 
Question 8 of Practice CBAT 
AS-OIOOO 
FS 
Screen Time: 10 seconds. 

********* 

Question 9 of Practice CBAT 
AS-OOlOO 
FS 
Screen Time: 7 seconds. 

********* 
Question 10 of Practice CBAT 
AS-OOOlO 
FS 
Screen Time: 11 seconds. 

*********End of Practice cBAT********* 

Frame 3 0 
3 0 Blank 
Navigation (Next button) 
Screen Time: 10 seconds. 

Frame 31 
31 Blank 
Navigation (Next button) 
Screen Time: 15 seconds. 
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****CBAT Test**** 
Question 1 of CBAT 
AS-OOOOl 
FS 
Screen Time: 19 seconds, 

********* 

Question 2 of CBAT 
AS-OOlOO 
FS 
Screen Time: 7 seconds. 

********* 

Question 3 of CBAT 
AS-OOOlO 
FS 
Screen Time: 7 seconds. 

********* 

Question 4 of CBAT 
AS-01000 
FS 
Screen Time: 10 seconds. 

********* 

Question 5 of CBAT 
AS-OOlOO 
FS 
Screen Time: 6 seconds. 

********* 

Question 6 of CBAT 
AS-OOOlO 
FS 
Screen Time: 5 seconds. 

********* 

Question 7 of CBAT 
AS-OOOOl 
FS 
Screen Time: 14 seconds. 

********* 

Question 8 of CBAT 
AS-IOOOO 
FS 
Screen Time: 5 seconds. 

********* 

Question 9 of CBAT 
AS-OOlOO 
FS 
Screen Time: 4 seconds. 

********* 
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Question 10 of CBAT 
AS-OOOlO 
FS 
Screen Time: 3 seconds. 

********* 

Question 11 of CBAT 

$$$$$$$$$$$$$$ 
W98-01 Continue button $$ Time = 38seconds, 
W98-01 Continue button $$ Time = 3seconds. 
W98-01 Restart button $$ Time = 3seconds. 
W98-01 Restart button $$ Time = 7seconds. 
W98-01 Continue button $$ Time = Iseconds. 
W98-01 Program Icon $$ Time = 6seconds. 
W98-01 Program Icon $$ Time = Oseconds. 

$$$$$$$$$$$$$$ 
****CBAT Test**** 
Question 11 of CBAT 
AS-10000 
FS 
Screen Time: 15 seconds. 

********* 

Question 12 of CBAT 
AS-01000 
FS 
Screen Time: 12 seconds. 

********* 

Question 13 of CBAT 
AS-OOlOO 
FS 
Screen Time: 4 seconds. 

********* 
Question 14 of CBAT 
AS-OOOlO 
FS 
Screen Time: 9 seconds. 

********* 
Question 15 of CBAT 
AS-01000 
FS 
Screen Time: 9 seconds. 

********* 
Question 16 of CBAT 
AS-OOOlO 
FS 
Screen Time: 43 seconds. 

********* 
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Question 17 of CBAT 
AS-OOOOl 
FS 
Screen Time: 13 seconds. 

********* 

Question 18 of CBAT 
AS-IOOOO 
FS 
Screen Time: 6 seconds. 

********* 

Question 19 of CBAT 
AS-01000 
FS 
Screen Time: 2 9 seconds. 

********* 

Question 2 0 of CBAT 
AS-OOOlO 
FS 
Screen Time: 5 seconds. 

*********End of CBAT********* 
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APPENDIX G 

ASSISTANT'S SCRIPT 
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Assistant's Script 

When the disruptions occur, participants will ask you for help. Your responses should be 
as uninformative as possible. Participants are to respond to the disruption without 
assistance. 

When a participant asks what the disruption sequence is or what to do, act surprised and 
worried. Answer: 

"I don't know. The person who was supposed to be here couldn't make it. I'm just 
filling in for him/her." 

If a participant asks you what to do when the first dialog box appears, respond: 

"Hmmmmmmmm. Well, try clicking on something." (then walk away to assist 
someone else) 

When the dialog box doesn't respond (on clicks one or two): 

"I don't know. Just do the best you can." 

Additional possible responses when participants ask for help through the sequence: 

"Gee, I'm not a computer programmer. I really don't know." 
"Well, just keep working through it." 

Also, stay on the move and appear to monitor the other participants. This will minimize 
the amount of assistance requested of you by a participant. The sequences will occur at 
approximately the same time, so you can add feigned disgust or apprehension to mask 
your knowledge of the program as you see more and more participants experiencing the 
disruption. You might even go in the computer office and pretend to call someone 
(instead you can look on the video monitor to see what's going on). 

142 



APPENDIX H 

INTERNAL CONSISTENCY RELIABILIY ANALYSIS 
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Table H. 1. Cronbach's alpha - Task Self-Efficacy Scale. 

N=90 
Item Number 

Item Content Item 
correlation 

1 I believe I will meet the goal I set for myself on this test. .66 
2 I am certain I can understand the most difficult material .60 

presented in the test I'm about to take. 
3 I'm confident I can understand the basic concepts .73 

necessary to complete the test. 
4 I'm confident I can do an excellent job on future tests of .73 

this type. 
5 I'm certain I can master the vocabulary in this test. .72 
6 Considering the difficulty of this test, I think I will do well .75 

on this test. 
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Table H.2. Cronbach's alpha - Computer Self-Efficacy Scale. 

N=90 
Item Number 

Item Content Item 
correlation 

1 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

I feel confident entering and saving data (numbers or words) 
into a file. 

I feel confident understanding terms/words relating to 
computer software. 

I feel confident calling up a data file to view on the 
computer screen. 
I feel confident understanding terms/words relating to 
computer hardware. 

I feel confident storing software correctly. 

I feel confident handling a floppy disk correctly. 

I am confident escaping/exiting from a program or software. 

I feel confident making selections from an on-screen menu. 

I feel confident copying an individual file. 

I feel confident using the computer to write a letter or essay. 

I feel confident moving the cursor around the monitor 
screen. 

I feel confident working on a personal computer 
(microcomputer). 

I feel confident using a printer to make a "hardcopy" of my 
work. 

1 feel confident getting rid of files when they are no longer 
needed. 

I feel confident copying a disk. 

I feel confident adding and deleting information from a data 
file. 

1 feel confident getting software up and running. 

.62 

.66 

.69 

.66 

.72 

.75 

.71 

.70 

.75 

.54 

.57 

.65 

.68 

.72 

.71 

.77 

.68 
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Table H.2. Confinued. 

18 I feel confident organizing and managing files. .76 

19 I feel confident describing the function of computer .62 
hardware (keyboard, monitor disk drives, computer-
processing unit). 

20 I feel confident troubleshooting computer problems. .81 

21 I feel confident explaining why a program (software) will or .61 
will not run on a given computer. 

t t I feel confident understanding the three stages of data .60 
processing: Input, processing, output. 

23 I feel confident leaming to use a variety of programs (software). .76 

24 I feel confident using the computer to analyze number data. .70 
25 1 feel confident leaming advanced skills within a specific .73 

program (software). 

26 I feel confident using the computer to organize information. .78 

27 I feel confident writing simple programs for the computer. .35 

28 I feel confident using the user's guide when help is needed. .52 

29 I feel confident getting help for problems in the computer .45 
system. 
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Table H.3. Cronbach's alpha - Goal Commitment. 

N=90 
Item Number 

Item Content 

1 

4 

5 

6 

I am strongly committed to pursuing the test goal. 

Quite frankly, I don't care if I achieve the test goal. 

It is quite likely that the test goal may need to be revised, 
depending on how things go during the course of the test. 

It wouldn't take much to make me abandon this test goal. 

It's unrealistic for me to expect to reach this test goal. 

Since it's not always possible to tell how tough tests are 
until you've been through them, it's hard to take this test 
goal seriously. 

I think this test goal is a good goal to shoot for. 

Item 
correlation 

.38 

.53 

.23 

48 

.48 

.43 

.30 
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Table H.4. Cronbach's alpha Satisfaction sub-scale - User Satisfaction Questionnaire. 

N=90 
USQ Item 
Number 

Item Content Response range on 5-point Item 
Likert-type scale correlation 

1 

11 

13 

My overall reaction to the 
software was: 

Using the software product 
in general was: 

Navigating through the 
CBAT program was: 

Ease of navigation through 
the CBAT program was: 

In terms of the way the 
software performed, I was: 

The statement, "The 
software product kept me 
informed about what it is 
doing" is: 

Not at all positive to 
extremely positive 

Not at all satisfying to 
extremely satisfying 

.71 

.74 

Not at all difficuh to .36 
extremely difficuh 

Not at all satisfying to .71 
extremely satisfying 

Not at all satisfied to .65 
extremely satisfied 

Not at all true of the .53 
program to very true of the 
program 
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Table H.5. Cronbach's alpha - Frustration sub-scale - User Satisfaction Questionnaire. 

N=90 
USQ Item 
Number 

Item Content Response range on 5-point Item 
Likert-type scale correlation 

4 Learning via the computer 
made me feel: 

Not at all frustrated to extremely 
frustrated 

.55 

6a Prior to working with this 
software product, my 
experience with computer 
software has been: 

Not at all frustrating to 
extremely frustrating 

.38 

6b 

10 

17 

19 

My experience with this 
software product was: 

I found software performance 
to be: 
The statement, "Taking the 
vocabulary test via computer 
was more frustrating than a 
written vocabulary test would 
have been" is: 
My experience with this 
computerized test was: 

Not at all frustrating to 
extremely frustrating 

Not at all frustrating to 
extremely frustrating 
Not at all true of me to 
extremely true of me 

Not at all frustrating to 
extremely frustrating 

.67 

.59 

.56 

.66 
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Table H.6. Cronbach's alpha - Anxiety sub-scale - User Satisfaction Questionnaire. 

N=90 
USQ item 
Number 

Item Content Response range Item 
correlation 

Learning via the computer 
made me feel: 

Not at all nervous to extremely 
nervous 

.40 

Prior to actual experience 
using the software product, I 
was: 

Not at all apprehensive to 
extremely apprehensive 

.38 

12 

14 

16 

18 

If I had to use this software 
product again, I would be: 

The statement, "I hesitated to 
interact with the computer for 
fear of making mistakes that I 
couldn't correct" is: 

The statement, "I was more 
apprehensive about using the 
computer than I was about my 
ability to master the 
vocabulary" is: 

Using the computer to take the 
CBAT test made me: 

Not at all apprehensive to 
extremely apprehensive 

Not at all true of me to 
extremely true of me 

Not at all true of me to 
extremely true of me 

Not at all apprehensive to 
extremely apprehensive 

.48 

.41 

.56 

.66 
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APPENDIX I 

FACTOR ANALYSES 
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Table 1.1. Principal Components Correlation Loadings for Orthogonal (Varimax) -
Computer Self-Efficacy Variables. 

Item Item Content Factor loadings 
Number 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
1 I feel confident entering and .46 .54 .18 -.10 .31 

saving data (numbers or words) 
into a file. 

2 I feel confident understanding .21 .23 .81 .10 .16 
terms/words relating to computer 
software. 

3 I feel confident calling up a data .30 .60 .43 .09 -.04 
file to view on the computer 
screen. 

4 I feel confident understanding .33 .12 .76 .04 -.0003 
terms/words relating to computer 
hardware. 

5 I feel confident storing software .73 .19 .31 .20 -.03 
correctly. 

6 I feel confident handling a floppy .49 .51 .24 .38 .03 
disk correctly. 

7 I am confident escaping/exiting .44 .63 .22 .33 .28 
from a program or software. 

8 I feel confident making selections .41 .61 .30 .24 -.24 
from an on-screen menu. 

9 I feel confident copying an .70 .41 .22 .12 .06 
individual file. 

10 I feel confident using the .08 .87 .10 .05 .16 
computer to write a letter or 
essay. 

11 I feel confident moving the cursor .21 .78 .07 .26 -.08 
around the monitor screen. 
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Table 1.1. Continued. 

Item 
Number 

12 

13 

14 

Item Content Factor loadings 

I feel confident working on a 
personal computer 
(microcomputer). 

I feel confident using a printer to 
make a "hardcopy" of my work. 

I feel confident getting rid of files 
when they are no longer needed. 

Factor 1 Factor 2 Factor 3 Factor 4 
.42 

.28 

.59 

.65 

.74 

.47 

.19 

.24 

.19 

.04 
Factor 5 

.03 

.02 

.04 

15 

16 

I feel confident copying a disk. 

I feel confident adding and 
deleting information from a data 
file. 

.83 

.77 

.24 

.36 

.16 

.25 

.06 

.08 

.14 

.08 

17 I feel confident getting software up .40 .27 .52 .03 -.06 
and running. 

18 I feel confident organizing and .60 .20 .59 .08 -.04 
managing files. 

19 I feel confident describing the .06 .47 .61 -.01 .28 
function of computer hardware 
(keyboard, monitor disk drives, 
computer-processing unit). 

20 I feel confident troubleshooting .45 .16 .72 .15 .23 
computer problems. 

21 I feel confident explaining why a .18 -.003 .71 .34 .27 
program (software) will or will not 
run on a given computer. 

22 I feel confident understanding the 1.00 .43 .55 .19 .32 
three stages of data processing: 
Input, processing, output. 

23 I feel confident learning to use a .35 .38 .50 .34 .16 
variety of programs (software). 

24 I feel confident using the computer .63 .09 .38 .27 .16 
to analyze number data. 
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Table 1.1. Continued. 

Item Item Content Factor loadings 
Number 

Factor 1 Factor 2 Factor 3 Factor 4 Factor 5 
25 I feel confident learning advanced .47 ,16 .54 .32 .09 

skills within a specific program 
(software). 

26 I feel confident using the computer .40 .36 .49 .25 .30 
to organize information. 

27 I feel confident writing simple .18 -06 .15 .33 .75 
programs for the computer. 

28 I feel confident using the user's .16 .19 .16 .78 24 
guide when help is needed. 

29 I feel confident getting help for 8.65 .18 .16 .81 .05 
problems in the computer system. ^ ^ 
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Table 1.2. Principal Components Correlation Loadings for Orthogonal (Varimax) 
Oblique (Quartimax) Solutions - Goal Commitment Variables 

Orthogonal Oblique 

Y|: Commitment to pursuit of goal 
Y2 Value of goal committed to 
Y3 Expectations of revision of goal 
Y4 Personal expectations of 

perseverance to achieve goal 
Y5 Expectations to meet goal committed 

to 
Yg Strength of commitment 
Y7 Commitment level on goal worth 

Total variance 

.66 

.75 
-.14 
.40 

.42 

.69 

.53 

.08 

.22 

.85 

.62 

.55 

.14 

.03 

.66 

.77 
-.0004 
.49 

.51 

.68 

.53 

-.02 
.10 
.86 
.55 

.48 

.02 
-.05 

36.20 14.80 36.10 14.80 
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Table 1.3. Principal Components Correlation Loadings for Orthogonal (Varimax) 
and Oblique (Quartimax) Solufions - Safisfaction subscale - USQ. 

USQ 
Item 
Number 

I 

3 

7 

8 

11 

13 

Item Content 

My overall 
reaction to the 
software was: 
Using the 
software product 
in general was: 

Navigating 
through the 
CBAT program 
was: 
Ease of navigation 
through the 
CBAT program 
was: 
In terms of the 
way the software 
performed, I was: 
The statement, 
"The software 
product kept me 
informed about 
what it is doing" 
is: 

Response range on 
5-point Likert-type 
scale 

Not at all positive 
to extremely 
positive 
Not at all satisfying 
to 
extremely 
satisfying 
Not at all difficuh 
to 
extremely difficuh 

Not at all satisfying 
to 
extremely 
satisfying 
Not at all satisfied 
to 
extremely satisfied 
Not at all true of 
the program to very 
true of the program 

Orthogonal 

Factor 1 

.26 

.21 

.03 

.18 

.18 

.94 

Factor 2 
.13 

.09 

.97 

.23 

.13 

.03 

Oblique 

Factor 1 
.84 

.86 

.31 

.77 

.77 

.76 

Factor 2 
.023 

.05 

.90 

.34 

.12 

-.28 
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Table 1.4. Principal Components Correlation Loadings for Orthogonal (Varimax) 
and Oblique (Quartimax) Solutions - Frustration subscale - USQ. 

USQ 
Item 
Number 

Item Content Response range on 5-
point Likert-type scale 

Orthogonal Oblique 

4 Leaming via the 
computer made me feel: 

6a Prior to working with 
this software product, 
my experience with 
computer software has 
been: 

6b My experience with this 
software product was: 

10 I found software 
performance to be: 

17 The statement, "Taking 
the vocabulary test via 
computer was more 
frustrating than a 
written vocabulary test 
would have been" is: 

19 My experience with this 
computerized test was: 

Not at all frustrated to 
extremely frustrated 
Not at all frustrating to 
extremely frustrating 

Factor 1 
.11 

.12 

Factor 2 
.22 

.96 

Factor 1 
.49 

.20 

Factor 2 

.63 

.89 

Not at all frustrating to 
extremely frustrating 
Not at all frustrating to 
extremely frustrating 
Not at all true of me to 
extremely true of me 

Not at ail frustrating to 
extremely frustrating 

.16 .16 .77 .24 

.17 .03 .85 -.10 

.93 .14 .71 .13 

.30 .06 .86 
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Table 1,5. Principal Components Correlation Loadings for Orthogonal (Varimax) 
and Oblique (Quartimax) Solufions - Anxiety subscale - USQ. 

USQ 
Item 
Number 

Item Content Response range 
on 5-point Likert-
type scale 

Orthogonal Oblique 

Factor 1 Factor 2 Factor 1 
2 Leaming via the 

computer made me 
feel: 

5 Prior to actual 
experience using the 
software product, I 
was: 

12 If I had to use this 
software product 
again, I would be: 

14 The statement, "I 
hesitated to interact 
with the computer for 
fear of making 
mistakes that 1 
couldn't correcf is: 

16 The statement, "I was 
more apprehensive 
about using the 
computer than I was 
about my ability to 
master the 
vocabulary" is: 

18 Using the computer to 
take the CBAT test 
made me: 

Not at all nervous 
to extremely 
nervous 
Not at all 
apprehensive to 
extremely 
apprehensive 
Not at all 
apprehensive to 
extremely 
apprehensive 
Not at all true of 
me to extremely 
true of me 

Not at all true of 
me to extremely 
true of me 

Not at all 
apprehensive to 
extremely 
apprehensive 

.09 

.06 

.95 

.07 

.08 

.97 

.05 

.12 

.59 

.64 

.20 

.78 

.13 .16 .74 

Factor 2 
.17 

.07 

.91 

.10 

.48 .18 .40 .84 
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Table J. 1. Correlation Analysis of Dependent Variables. 

Test 1 Test 2 Pre-test Post-test Pre-Test Post-test Pre-test Post- Pre-test Post-
scores scores computer computer task self- task self- goal Test goal goal test 

self- self- efficacy efficacy commit- commit- choice goal 
efficacy efficacy ment mertt choice^ 

Test I 
scores 

I 00 

Test 2 
scores 

.758* 1.00 

Pre-test 
computer 
self-
efficacy 

.060 .087 1.00 

Post-test 
computer 
self-
efficacy 

.050 .070 .939' 1.00 

Pre-test 
task self-
efficacy 

.158 .268* .234* .256* 1.00 

Post-test 
task self-
efficacy 

.597* .621* .202 .232* .460* 1.00 

Pre-test 
goal 
commit
ment 

.316* .360* .208* .242* .578* .514* 1.00 

Post-test 
goal 
commit
ment 

.542* .483* .072 .109 .423* .670* .609* 1.00 

•indicates significance,p=.05 
** indicates significance,p=.01. 
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