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Introduction

The intense competition among institutions of higher education in terms
of student recruitment has encouraged universities to adopt e-learning sys-
tems (e.g. WebCT and Blackboard) in order to reach a larger population at
great distances (Gary, 2002). For a relatively young metropolitan university,
the University of Central Florida (UCF) has experienced a rapid increase in
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student enrollment. Consequently, significant resources have been invested
in the adoption of WebCT at UCF. The intent of this adoption is to offer an
alternative educational medium and a nontraditional paradigm to tailor and
customize instruction and to better suit differing types of UCF students with
varied learning backgrounds. This study concentrates on factors affecting
WebCT use from a student perspective, in best hope to represent the causali-
ty among the factors. Insights are provided for practitioners and researchers
in the causal relationship between student attitude and behavior and interre-
latedness among those contributing factors in terms of WebCT use, so as to
allow for student success in online courses.

Review of Literature

Determinants of attitude
One of the fundamental motivation models from the literature is Fishbein

and Ajzen s (1975) theory of reasoned action. The theory specified a causal
relationship between individual behavioral intention and actual behavior.
With TRA, one can differentiate an individual s actual behavior from his or
her behavioral intention. Behavioral intention is a latent factor that is meas-
ured by two other latent factors: attitude toward behavior and subjective
norm.

Introduction of the TAM
Rooted in TRA, the technology acceptance model (TAM) by Davis

(1989) identifies the following two distinct constructs: perceived usefulness
and perceived ease of use.  These two constructs directly affect a person s
attitude toward the target system use and indirectly affect actual system use
(Davis, 1993). Davis (1993) defined perceived usefulness as the degree to
which an individual believes that using a particular system would enhance
his or her job performance and perceived ease of use as the degree to
which an individual believes that using a particular system would be free of
physical and mental effort (p. 477).  Furthermore, attitude toward use of a
system is defined as the degree to which an individual evaluates and asso-
ciates the target system with his or her job (p. 476). Actual system use is a
behavioral response, measured by the individual s action in real life. David
(1993) states that frequency of use and amount of time spent using a target
system are typical of the usage metrics (p. 480).

The TAM is employed by Management Information Systems (MIS)
practitioners to predict the success or a failure of an information systems
project.  The assumptions on which the TAM is based comprise:                       

1. When end users perceive the target system as one that is easy to use
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and nearly free of mental effort, then they may have a favorable attitude
toward using the system. Nevertheless, Sanders and McCormick (1993)
argued that an individual must use some of or all of one s mental resources
in order to perform a task.

2. When end users perceive the system as one that is helpful to their job,
then they may have a positive attitude toward the system used.

3. When users have a favorable attitude toward the target system, they
may use the system frequently and intensely, which means that the system
developed is successful.

Attitude-behavior relationship
Attitude-behavior relationships have been discussed with respect to

adoption of information systems projects (e.g., WebCT) and are considered
vital in much of the previous research. (Albarracin & Wyer, 2000; Bursey &
Craig, 2000; Chiou, 2000; Costa, 1999; Fiore, Yah & Yoh, 2000; Robinson,
2001; Rutter, 2000). Intuitively, the voluntary behavior of individuals deter-
mines success in any information system. One of the most important factors
which regulate end user behaviors (e.g., adoption or rejection of the system)
is their attitude toward the system (Harris, 1999). This is also endorsed by
Sankaran, Sankaran, and Bui (2000).  Sankaran, Sankaran, and Bui argued
that there is a positive correlation between a student s attitude toward course
format and his or her learning performance. In other words, students who
favor Web-based courses tend to perform better in those courses than in the
lecture courses, with other extraneous variables considered, Sanders and
Morrison-Shetlar (2001) also found students whose attitudes toward Web-
enhanced instruction can play a vital role in influencing the future use of
Web course management system (i.e., WebCT).

Subjective norms 
Triandis (1994) defines norms as [I]deas about what is correct behavior

for members of a particular group (p. 100). Subjective norms represent
perceived external pressures to use (or not use) the system (Liker & Sindi,

1997, p. 152). It is two-fold: vertical pressure and horizontal pressure, as
implied in a study by Anandarajan, Igbaria, and Anakwe (2000).  Vertical
pressure refers to the social pressure from people who are either superordi-
nate or subordinate to the individual (i.e., a vertical dyads relationship); hor-
izontal pressure refers to the social pressure from people closely related to
the individual (e.g., close friends).  There is more likelihood for those
who report high subjective norm to accept and adopt the new system
(Anandarajan, Igbaria, & Anakwe, 2000; Liker & Sindi, 1997).

Computer self-efficacy
Originally from Bandura s (1977) self-efficacy theory, computer self-
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efficacy becomes a pivotal issue in technology acceptance.  Venkatesh and
Davis (1994) first coined the term computer self-efficacy, which is defined
as [The] self-efficacy...... in the specific context of user acceptance of
computer technology (p. 214).  Venekatesh and Davis verified that users
perceived ease of use is strongly regressed on computer self-efficacy
in the early stage of technology acceptance.  Morris (2001, p. 882) also
said people who believe they are capable of using IT [Information
Technology] to accomplish their tasks are more likely to use IT than those
who do not share similar self-efficacy beliefs. This is congruent with what
Lee and Witta (2001) reported.

Although the TAM has been validated and re-tested since 1989, studies
of the TAM on a non-voluntary basis are rarely conducted. Venkatesh (2000)
advised that Future research should examine mandatory usage contexts
to test the boundary conditions of the proposed [technology acceptance]
model (p. 358).  Moreover, Sanders & Morrison-Shetlar (2001) reported a
complete view on student attitude through various lenses (students demo-
graphics), but they overlooked at a legitimate question of any educator s
interest. That is, what is the attitude-behavior relationship to do with student
achievement?  Researchers hope to address these issues in this paper.

Method

Sampling
From a Web-enhanced hybrid General Psychology course, 217 under-

graduate students participated on a voluntary basis in this study, which
yields a response rate of 48%.  The majority of sample subjects are female
(about 70%). Regarding academic level, 69.6% are freshmen, 19.8% sopho-
mores, 8.3% juniors, 1.8% seniors, and 0.5% others. Concerning about eth-
nicity, 71% are Caucasians, 10.6% African Americans, 9.2% Hispanics,
7.8% Asian Americans, and about 1.5% others. 70% of the participants
never take any course using WebCT. More than 90% of the subjects have
significant experiences of using a computer for more than four years.

Data collection
An online questionnaire with seven varied scales was administrated to

the target population (see Appendix for instruments adapted).  The validated
questionnaire comprises six scales plus eleven demographic questions. Each
of the two factors: perceived usefulness and perceived ease of use, is meas-
ured with six question items, as suggested by Davis (1989). A five-item
scale, proposed by Davis (1993), is adapted to measure student attitude
toward WebCT use.  To measure that latent computer self-efficacy factor,
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Lee (2002) suggested a scale with twenty-seven items, which yield five sub-
scales. Lastly, a four-item scale, suggested by Wolski and Jackson (1999),
are used to measure subjective norm. Presumably, students learning per-
formance in the presence of WebCT is of any educator s interest. Students
final grades are collected on a five-point scale. Concerning actual WebCT
use, two variables reported by Davis (1993) are used. They are intensity and
frequency variables. Data are stored in a secured ColdFusion server main-
tained by the college researchers are affiliated with.

Measure
Although those items are adapted from the literature, researchers remain

suspicious. PROC FACTOR is used to conduct an exploratory factor analy-

Table 1  An Illustration of Rotated Factor Pattern 
(Standardized Regression Coefficients)

Note: Printed values are multiplied by 100 and rounded to the nearest integer.
Values greater than 0.45 are flagged by an * .
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sis on the twenty-nine items, including five composite variables for comput-
er self-efficacy factor and students final grades (see Table 1).

Six variables that loaded on Factor 1 are pertinent to student perception
of ease of use in WebCT, so it is named Perceived Ease of Use factor. Five
variables loaded on Factor 2. They are related to students attitude toward
WebCT use (i.e., attitude toward courses using WebCT). Factor 2 is then
named Attitude toward WebCT factor. Five variables loaded on Factor 3.
They are exactly corresponding to the factor previously proposed, so Factor
2 is labeled Computer Self-efficacy factor. Six variables that loaded on
Factor 4 are regarding student perception of WebCT s usefulness. Factor 4 is
labeled Perceived Usefulness factor.  Three variables (including T346 vari-
able) that loaded on Factor 5 are associated with subjective norm, so Factor
5 is labeled Subjective Norm factor.  It is noted that four variables con-
cerning subjective norm factor were initially adapted from the literature.
Researchers eliminated T348 variable and kept the remainder for further
analysis.  Although six factors are suggested, none of the variables that
loaded on Factor 6 appears significant (r < 0.40).  For the purpose of this
study, researchers decided to keep the two variables (i.e., intensity and fre-
quency) plus GD (i.e., student final grade) for further analysis.

To assess scale reliability with coefficient alpha, PROC CORR is utilized
for first five factors.  They are .97, .93, .92, .96, and .75, respectively.

Table 2 illustrates six factors and their coefficient alpha.  T346 is
retained in order to keep three indicators for each construct. Of researchers
interest, Factor 6 is retained for further analysis, and it is labeled System
use, which is made up of T349 (i.e., frequency), T350 (i.e., intensity), and
GD (student final grades).

Table 2  An Illustration of Six Factors and Coefficient Alpha

Note: * denotes coefficient alpha is .79 when T346 is removed.

Design of the study
This research is a structural equation modeling (SEM) study with quanti-

tative measurement. To avoid misleading of regression estimates and to
secure correct conclusions, SEM is used to take measurement error into
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consideration. This is endorsed by Raykov and Marcoulides (2000), who
claimed:

A main reason that structural equation models are widely used in many sci-
entific fields of study is that they provide a mechanism for explicitly taking
into account measurement error in the observed variables (both dependent
and independent) considered in a model. (p. 7)

The causal pathways to be scrutinized are students perceived usefulness,
perceived ease of use, attitude toward WebCT, actual use of WebCT, com-
puter self-efficacy, and each individual s subjective norm.  Through exami-
nation of these factors it is anticipated the researchers be able to test the
TAM using UCF student population, and then to extend the TAM by adding
two extra factors: computer self-efficacy and subjective norm. Furthermore,
they hope to determine predictive capability (i.e., predictabilities) of each of
the five latent variables/factors with system use as an outcome variable.

Results

Three stages of the analysis are included. For the first stage of this study,
the TAM reported in the literature was fitted to the data with the intention of
ultimately developing aspects of the model as originally specified with other
predictor variables and with an educational outcome as measured by GD
variable.  A diagram is provided to illustrate the model hypothesized (see
Figure 1).

For the first stage of the analysis, the capability of the TAM to fit the
data is assessed, followed by the inclusion of an educational outcome and
then more predictors thought to participate in both an explanation of tech-
nology use and educational achievement. PROC CALIS is used to assess the
model hypothesized.  A review of the parameters estimated for the models
suggest that the two outcome variables, frequency and intensity, do not share
enough covariation (r= .086) to allow them both to serve as one common
factor.  The standard error for the intensity was far too wide (i.e., s > .1) to
warrant its specification in the model.  For this reason, intensity is removed
from the model, and frequency is retained as the sole outcome variable.
Moreover, collinearities between T36 and perceived usefulness, T311 and
perceived ease of use, and T344 and attitude toward WebCT use occur,
because each of the regression weights is found 1, which means it may be a
one factor model for Factors 1, 2, and 4.  The second stage is to pursue
this critical issue.
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Figure 1  A diagram of the Technology Acceptance Model 
Hypothesized with Students Final Grades 
Treated as OneOutcome Variable

The second stage of this study involves augmenting the last, by revising
the TAM with another outcome variable to observe the capacity of the
model, to explain both frequency, and educational achievement, as measured
by student grades of the class (GD variable).  In order to resolve the issue of
collinearities, each latent factor is extracted from the original TAM and care-
fully examined. Then, a second hypothetic model is specified, where all
latent factors are presumed to determine T349 (i.e., frequency) and GD (i.e.,
student final grades), and where a covariance among each one of them is
specified.

Although collinearities among variables are resolved, the results suggest
that this model is poorly fitted to the data. With all five latent factors becom-
ing exogenous and highly correlated between one another, only three gamma
( ) paths are found significant: one from attitude toward WebCT use to GD,
another from attitude toward WebCT use to T349, and the other from
subjective norms to T349. To further explore this model, attitude toward
WebCT use and subjective norms factors are retained for the third stage of
the analysis.

With the three factors removed, the third stage of the analysis is focused
on predictabilities of student attitude toward WebCT use and subjective
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norms to GD and T349 (i.e., frequency) variables. According to covariance
structure analysis estimates, the model is deemed satisfactory (see Figure 2).
All the fit indices are greater than .9 (Hatcher, 1994). Goodness of Fit Index
(GFI) is 0.9164. Bender s Comparative Fit Index is 0.9472.  Additionally,
Bentler & Bonett s (1980) Non-normed Index is 0.9280. Both root mean
square residual (RMR) and root mean square error of approximation
(RMSEA) are less than .1. They are 0.0594 and 0.0992, respectively. The
final model accounts for 82% of the total variance of T340, 65.3% of T341,
81.7% of T342, 68.2% of T343, 84.1% of T344, 85.9% of T345, 50.4% of
T347, 32.4% of T346, 15% of T349, and 5.7% of GD.

Figure 2   A Model with Attitude toward WebCT and Subjective
Norms Determining Outcome Variables

Discussion

The present study was initially concerned with the determinants of two
outcomes: the frequency and intensity of students using WebCT to accom-
plish class assignments.  The intensity variable was found uncorrelated with
each one of the latent variables, so it was removed from the first proposed
model.  Next, student grades at the end of the semester were included on the
second stage of the analysis as another outcome variable.  A revision of the
TAM model to consider both outcomes while incorporating Self-efficacy
and Subjective Norms unrelentingly delivered warnings of collinearities
grounded in the configuration of the correlations among the variables that
were unresolvable by minor model modifications. Perceived ease of use,
perceived usefulness, and attitude toward WebCT use appeared not to be
determined by one another.  Should the hypothetic model specify a causal
path between one and another, collinearity occurred.  Once those variables
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involved were removed, collinearities remained on other variables. The the-
ory-driven model based upon the TAM was pronounced failed. In the end, to
posit a model that best explained the two primary effects of concern (i.e.,
frequency and student final grades), all latent factors turned out to be super-
fluous except Subjective Norms and Student Attitude toward WebCT use.
The final model (the third stage of the analysis) divested of all but the most
germane causes though much simpler in form was much more elegant as
well. Albeit, all five latent factors were highly related when treated as
exogenous, only the two factors mentioned were relevant in any way to the
outcomes of interest. 

Student attitude toward WebCT is the only variable that determines GD
variable (i.e., student final grades).  Its coefficient matrix reports a weak, but
significant, ability ( = .2396), predicting students final grades. That means
that about 5.74% of the total variance of student final grades variable is
explained by the total model. Hunter and Schmidt (1990) warned that vari-
ance-based indices are virtually always deceptive and misleading and
should be avoided, whether in meta-analysis or in primary research (p.201).
In acknowledging the potential deceptiveness of variance-based indices,
both correlation and variance-based indices are reported in the present paper.
The attitude construct also determines frequency of using WebCT ( =
.2430).  Subjective norms factor only determines frequency of using WebCT
( = .1977).  Including the residual term, 14.96% of the total variance of fre-
quency variable is explained. Obviously, the two exogenous variables are
not able to entirely explain either GD or frequency variables.  As previously
implied, two factors specified in the TAM: perceived ease of use and per-
ceived usefulness may not be able to exert their influences on students
WebCT use in this setting.  Neither is computer self-efficacy construct.
Although the outcome variables failed to measure WebCT use, the results of
the present study are deemed informative for practitioners and researchers in
the field.  More proper measures: decision support, work integration, and
customer service need to be introduced for further explain WebCT use (Doll
& Torkadeh, 1998).

Since attitude toward WebCT use and subjective norms determine GD
and frequency of using WebCT, it is suggested that the class instructor may
need to play a change agent to positively influence students attitude toward
the WebCT.  For instance, in a WebCT-enhanced hybrid course, the instruc-
tor and teaching assistants need to design and develop class activities to
make students believe that the quality of WebCT instruction is comparable
to that of the face-to-face instruction.  Somehow the students also need to
believe the attention they receive from the instructor in the virtual classroom
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is the same as that in the traditional classroom. Furthermore, since subjec-
tive norms can directly impact frequency of using WebCT, the instructor or
TAs need to announce to the class that using the Web-related instruction is
a requirement in the course (vertical influence).  As implied in the final
model, peer pressure (i.e., horizontal influence) matters. It is advised that
each student group leader in the large size class comply with the course con-
vention, defined by the instructor, and play a role model to other group
members.

Cautions should be taken in applying these results.  Since the subjects
are sampled from UCF student body, the preliminary results can merely
apply to other student population in the similar settings to UCF.  At any rate,
his study sheds some light on students cognitive and behavioral pattern with
respect to WebCT use.

Further research needs to focus on the development of system use scales
to better measure actual system use. Doll and Torkzadeh (1998) claimed that
using either the amount of system use or the extent of the use as indicators
of skill can be problematic. In the present study, frequency and intensity
were initially proposed as outcome variables of system use. What Doll and
Torkzadeh implied may be the reason why one of the variables, intensity,
ended up being removed, and that adversely affects the outcome variable
scale. Due to the scope of the present study, subjects demographic cate-
gories are not addressed. More attention needs to be given to relationships of
those categories to student attitude and subjective norms.  Relationships
between demographics and attitude toward WebCT instruction may further
explain the actual system use in this higher education setting, as Sankaran,
Sankaran, and Bui (2000) recommended. Besides, Shaftel (1999) found that
attitude can predict the behavior only in a limited timeframe and behavioral
intention is not a good mediating factor in the attitude-behavior relationship.
A latent change analysis with the Level and Shape (LS) model should be
considered, using multiple questionnaire administrations to the same popula-
tion at different time occasions (Raykov & Marcoulides, 2000).
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Appendix
Instruments adapted

I. Perceived Usefulness (Davis, 1989)
T31  Using WebCT in my class would enable me to accomplish tasks more quickly.
T32  Using WebCT would improve my job performance.
T33  Using WebCT in my class would increase my productivity.
T34  Using WebCT would enhance my effectiveness in my course work.
T35  Using WebCT would make it easier to do my course work.
T36  I would find WebCT useful in my course work.

II. Perceived Ease of Use (Davis, 1989)
T37  Learning to use WebCT would be easy for me.
T38  I would find it easy to get WebCT to do what I want it to do.
T39  My interaction with WebCT would be clear.
T310  I would find WebCT to be flexible to interact with.
T311  It would be easy for me to become skillful at using WebCT.
T312  I would find WebCT easy to use.

III. Attitude toward WebCT (Davis, 1993)
All things considered, my using WebCT in my course work is:
T340  Bad-Good
T341  Foolish-Wise
T342  Unfavorable-Favorable
T343  Harmful-Beneficial
T344  Negative-Positive

IV. Computer Self-efficacy (Lee, 2002)
I am confident...
SE1 Questions about course content:

Doing well in this course.
Completing class assignments.
Understanding course material.

SE2 Questions about using the Internet:
Opening a Web browser (e.g., Netscape or Internet Explorer).
Clicking on a link to visit a specific Web site.
Reading text from a Web site.
Accessing a specific Web site by typing the address (URL).
Printing a Web site.
Conducting an Internet search using search engines.
Downloading (saving) an image from a Web site to a disk.
Copying a block of text from a Web site and pasting it to a document in a word processor.

SE3 Questions about using an e-mail system:
Logging on and off an e-mail system.
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Sending an e-mail message to a specific person (one-to-one interaction).
Sending one e-mail message to more than one person at a time.   
Replying to an e-mail message.
Forwarding an e-mail message.
Deleting an e-mail message.
Creating an address book.
Saving a file attached to an e-mail message to a local disk and then viewing the contents of 
that file.

SE4 Questions about posting a message to a Discussion Area in WebCT:
Reading a message posted on the discussion area.
Posting a new message to the discussion area.
Replying to a message posted on the discussion area so that all members can view it.
Downloading (saving) a file from the discussion area when needed.

SE5 Questions about chatting in WebCT:
Entering a chat room in WebCT.
Reading messages from one or more members in that chat room.
Answering a message or providing my own message in chat room (one-to-many interaction).
Interacting privately with one member in chat room (one-to-one interaction).

V. Subjective norms (Wolski & Jackson, 1999)
T345  The instructor thinks that I should use WebCT for my course work.
T346  My peers think that I should use WebCT for my course work.
T347  Generally speaking, I would do what my instructor thinks I should do.
T348  Overall, I would do what my peers think I should do.

VI. Actual use of WebCT (Davis, 1993)
T349  In general, how often do you log on to the WebCT class?
T350  On average, how long do you stay in the WebCT class each time you login?

VII. Demographics
Gender
Academic Status
Age
Racial/Ethnic Groups
Occupation Status


