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ABSTRACT 

A web usability model is developed to investigate the factors related to user’s choice 
of behavior in measuring web usability. The cognitive factors that impact web 
usability are domain knowledge and computer self-efficacy. In operationalizing the 
model, a lab experiment is performed. The experiment includes a measurement of 
user performance on both lab-generated web sites and real-world web sites. The 
research intends to show that the usability is affected by the experimental factors. 
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INTRODUCTION 
 
Managerial interest has been grown on the consumers’ experience in commercial web 
sites (Agarwal & Venkatesh, 2002). This study focuses on exploring on user’s domain 
knowledge and computer self-efficacy computer, which are the important factors 
contributing to the user’s performance on web usage. Few studies conducted on cognitive 
factors in regard to web usability and those studies conducted did not show a high 
efficiency of usability measurement.  
 
The purpose of the study is to investigate the factors related to web usability from a 
user’s performance. The research model is based on prior research that explains a user’s 
understanding developed through interaction with the system. The research model 
identifies cognitive factors that impact web usability: user domain knowledge and 
computer self-efficacy. In operationalizing the model, a lab experiment is performed. The 
experiment includes a measurement of user performance on both lab-generated web sites 
and real-world web sites. Empirical data are collected to show that the usability is 
affected by the experimental factors. Finally, the author presents a summary of research 
and the implications of this research.         

 
THEORETICAL BACKGROUND 
  
The relationship of domain knowledge to task performance has received extensive 
attention in the psychological literature. Research has found that domain experts have 
more differentiated and complete knowledge structures than novices (Ceci, 1989; Chen & 
Rada, 1996; Parlangeli et al., 1999). More complete knowledge structures allow users to 
perform better on problem-solving and memory tasks because they can access domain-



related information more readily (Ceci, 1989; Chen & Rada, 1996). Most of the domain 
knowledge studies have compared the search behavior of domain experts who were 
novice searchers to domain novices who were search experts. 
  
Computer self-efficacy was selected for this study because other studies have time and 
again revealed that self- efficacy shows a relationship between the use of difficult 
technologies (Compaeau & Higgins, 1995; Compaeau & Higgins, 1999; Hill, Smith, & 
Mann, 1987). Computer self-efficacy has been defined as “an individual’s perception of 
his or her ability to use a computer in the accomplishment of a job task (Compeau & 
Higgins 1995, 193).”  
 
Nevertheless, to some extent measures of computer self- efficacy vary. Compeau and 
Higgins (1995) developed a measure that in their opinion indicates task-focused and 
which integrates job complexity, but intentionally does not reveal component skills such 
as how to save a file. A study into computer self-efficacy has dealt with the results of 
computer self-efficacy and result anticipation on end-user job management and strain 
(Henry and Stone 1996), the consequence of gender, age, and training on computer self-
efficacy and outcome expectancy in a training circumstances relating computers (Carlson 
and Grabowski 1992), and the aforesaid computer self-efficacy measurement 
development efforts (Compeau, Higgins, & Huff 1999). 

 
Propositions generated from the above discussions are as follows: 
P1:  Domain knowledge affects usability; thus, performance of those with 
 higher domain knowledge differs from that of those with lower domain knowledge 

structure.  
P2:  Computer self-efficacy is associated with perceived ease of use and personal affect; 

thus, high computer self-efficacy leads to high perceived ease of use and high 
personal affect. 

 
RESEARCH METHODOLOGY 
 
Dependent Variables 

Accuracy: This was measured, giving a score value of “0” for an incorrect or missing 
answer, “0.5” for a partly or “almost” correct answer, and a score of “1” for a correct 
answer. 
 
(Dis) orientation: The number of different nodes accessed while searching (browsing)  
(N) was compared with the total number of nodes accessed while searching (browsing) 
(S). As users become increasingly disoriented the value of N/S tends to zero, while for 
users who are not disoriented the value of N/S tends to 1.0.  
 
Efficiency: The time taken by each subject to complete each task was recorded based on 
the task starting and finishing times. The record was extracted from the server log. Less 
time indicates more efficiency.  
 



Perceived ease of use: Venkatesh and Davis (1996) stated that usability features of a 
specific system would affect ease of use only after direct hands-on experience with a 
system. Perceived ease of use was measured by a questionnaire developed by Davis 
(1989).  
 
Personal Affect: Whether computer self-efficacy was significantly related to affect (or 
liking) for a particular system was measured in this study by five items drawn from the 
Computer Attitude Scale (Loyd & Gressard 1984). Table 1 shows dependent variables 
and independent variables. 
 
In the main experiment, subjects will be drawn from students who were taking MIS 
related courses at a public university. The participants will randomly be assigned to two 
different experimental groups: browsing and searching. The experimental system covers 
topics on the Internet and WWW. It includes: (a) fundamentals, concepts, and facts on 
the Internet, (b) the way the Internet works and technologies, (c) applications used on the 
Internet, (d) WWW, and (e) multimedia.  
 
Real world web sites will be selected to measure the usability by applying tasks similar to 
those in the experimental system. The sites are U.S. Department of Education, the White 
House, the ebay.com, and the Disney.com. Subjects will be presented four web sites on 
the Internet and target information to be found. This part of the experiment serves as an 
aid to increase the generalizability of the first part of the experiment.  
 
Subjects’ general computer knowledge and their knowledge of the domain, and the usage 
of the Internet and WWW, will be assessed by a questionnaire. Then, levels of general 
computer self-efficacy will be measured with the ten-item instrument developed by 
Compeau and Higgins (1995). The experiment consists of five tasks from the 
experimental web (Part 1) and five tasks from the real web sites (Part 2). Subjects will be 
requested to locate answers to the task questions in the experimental systems and write 
them down on an answer form. Subjects will be given three minutes to complete each 
question. Subject performance of information access will also be recorded and evaluated. 
After the completion of the tasks, subjects will answer a series of questions to 
individually gather data regarding perceived ease of use and personal affect. In this post 
experimentation instrument, subjects will be presented with a questionnaire consisting of 
ten questions where subjects judge ease of use and personal satisfaction on a rating scale 
ranging from 1 to 7. 
 
DATA ANALYSIS AND RESULTS 

Prior to the actual experiment, a small pilot test with sixteen subjects was conducted to 
ensure that no problems existed with either the written instructions or the experimental 
system. The pilot study was also used to ensure that the data collection process worked 
properly and that the allotted time for completing the tasks and for responding to the 
questionnaire was sufficient. Final refinements of the instruments and the experimental 
systems were made on the basis of the pilot study. 
 



It turned out that browsing tasks appeared to be harder than searching tasks because it 
took subjects more time to finish browsing tasks than searching tasks. Because no direct 
comparison was made between browsing and searching due to a significant difference in 
tasks between them, uneven numbers would not result in a statistical hitch.   
 
Domain Knowledge  
 
A t-test will be used to compare means for two groups, high domain knowledge and low 
domain knowledge. The finding will show whether users with high domain knowledge 
have higher scores in task accuracy than users with low domain knowledge. This will 
also find whether time efficiency between higher knowledge users and lower knowledge 
users makes any difference. The result would indicate whether users with high domain 
knowledge had higher scores in disorientation than users with low domain knowledge.  
 
Computer Self-Efficacy 
 
A correlation analysis between computer self-efficacy (an independent variable) and 
perceived ease of use (a dependent variable) will be conducted. The result will show 
whether high computer self-efficacy is generally associated with high perceived ease of 
use, and low with low.  
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Table 1: Summary of Measurements of Dependent Variables 

 

Variable Independent 
Variable Measurement 

Perceived ease 
of use 

Computer self-
efficacy  

A questionnaire developed by Davis (1989) 

Personal affect Computer self-
efficacy 

A questionnaire drawn from the Computer 
Attitude Scale (Loyd and Gressard 1984) 

Accuracy Domain Knowledge Giving a value of zero for an incorrect or 
missing answer, 0.5 for a partly correct or 
almost correct answer, and a score of 1.0 for a 
correct answer. 

Orientation Domain Knowledge Path measurement for completing tasks 
a) N/S: the number of different nodes accessed 
while searching (N)/ total number of nodes 
accessed while searching (S) (zero: 
disoriented, 1.0: oriented). 
b) V/B: the number of different nodes accessed 
while browsing (V)/ the total number of nodes 
accessed while browsing (B) (zero: 
disoriented, 1.0: oriented). 
 

Efficiency Domain Knowledge The total amount of time to complete a task 
(less time: more efficiency) 

 


