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Abstract

The intricate construction of online educational systems lies within three principal activities: De-
sign, implementation and proper post-implementation assessment. There is not enough knowl-
edge or experience in those regards. Efficient execution of these three major activities necessi-
tates the use of design and pedagogical models to achieve cost and time efficiency, as well as
high pedagogical quality. Utilization of online educational systems would benefit from a struc-
tured approach to design, implementation, and student’s assessment. In this paper, we present the
design of an online education system and its implementation, and we analyze student’s behavior
towards the system using the theory of planned behavior and the technology acceptance model. A
survey methodology approach was followed. The partial least squares method was used for the
assessment of the results discussed. Structural equation analysis provides evidence for the superi-
ority of the theory of planned behavior in explaining student’s behavior towards online educa-
tional systems. Limitation, implications, design recommendations, and suggestions for future re-
search are discussed.

Keywords: Theory of planned behavior, Technology acceptance model, Design, Implementa-
tion, Online education systems, elearning

Introduction

Online instruction is a relatively new phenomenon for most faculty members, such that few con-
sider themselves as experts in the field (Sunal et al., 2003). Most of the research today report on
differences between face-to-face and online teaching, and new student experiences in online
learning. Other concerns being explored are student achievement and attitudes, course design and
delivery, course evaluation and instructor behaviors and attitudes. Evaluation of these factors util-
izing well-developed research methodologies are few (Sunal et al., 2003) and there is a great need
to not only investigate these factors but also evaluate them based on strong theoretical basis. In
this study, we view the course content as
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eral ways with or without information technology (Avdic 2002). Using information technology
for knowledge management does not guarantee improved performance (Nissen et al. 2000). An
online education system (OES) could serve the continuous learning process to acquire and assimi-
late knowledge and to improve performance. The importance of an OES would be an important
tool to disseminate data and communicate information. Meaning and knowledge can be created in
a learning process supported by the OES. Previous works have noted that in the knowledge envi-
ronment, cognition, constructivism and the social nature are major drivers for the creation of new
knowledge (Hood 2002).

Based on a knowledge management perspective, the contribution of this paper is leveraging in-
formation and software systems engineering techniques and their combination with sound educa-
tional principles and theoretically based assessment method to explain online learning. The paper
concludes with a discussion and insights based on 8§ years of experiences.

Theoretical Background

As the higher education industry continues its attempts to develop, integrate, and increase partici-
pation in fully online courses, the pressure to study the efficiency of using OESs and its impact on
learning increases as well. Although the body of literature is large and growing, the subset of lit-
erature dealing with student attitudes towards technology of online computer mediated learning is
small (Valenta et al. 2001, Saade and Bahli, 2005, Saade, 2007). The theory of planned behavior
(TPB) (Ajzen, 1985) and the technology acceptance model (TAM) can be used to explain behav-
ior towards OESs. The historical antecedent of the TPB and TAM lies in the theory of reasoned
action (Fishbein and Azjen 1975).

Within the context of the present work, the TPB presented in figure 1 shows that behavioral in-
tentions to use an online educational system are guided by: (1) the individuals’ favor-
able/unfavorable attitude towards an OES; (2) subjective norm (which can be viewed as social
pressure); and (3) perceived behavioral control (which entails the beliefs about the presence of
factors that may facilitate/impede performance of the behavior).

Attitude (ATT)

Subjective Norm
(SN)

Behavioral
Intention (BI)

Perceived Behav-
ioral Control (PBC)

Figure 1. The Theory of Planned Behavior

Studying the acceptance of information technology, (IT) has been the focus of many Information
System (IS) researchers. The research efforts have been in the building of theories that can predict
the determinant factors of IT acceptance (Lee et al., 2001). The TAM developed by Davis et al.
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(1989) and shown in figure 2 is the most widely used model for IT acceptance and adoption and
has received considerable attention in IS research.

The TAM presented in figure 2 (Davis, 1986, 1989) identifies four variables and the relationships

between them.

Perceived Use-
fulness, PU

Behavioral
Intention, BI

Attitude, ATT

Perceived Ease
of Use, PEU

Figure 2. The Technology Acceptance Model

Perceived usefulness is defined as “the degree to which a person believes that using a particular
system would enhance his or her job performance” (Davis 1989). Perceived ease of use can be
described as “the degree to which a person believes that using a particular system would be free
of effort” (Davis 1989). Attitude has been identified as an essential intention determinant to be-
havioral intention, as described by the well established TRA.

In the TAM, perceived ease of use may influence behavioral intention directly and indirectly via
perceived usefulness. This indirect causal effect is justified arguing that by having lower cogni-
tive burden (implying that the system is more easy to use, hence less effort is required to execute
tasks) while using the system, more of the cognitive resources are then made available to atten-
tion.

Perceived usefulness is influenced by perceived ease of use, such that both constructs are in turn
influenced by external variables. These external variables may include system features, training,
documentation and user support (Chau 1996, Davis et al. 1989).

Design of the Online Educational System

Retalis and Avgeriou (2002) explain that the underlying idea of modeling web-based instructional
systems is an explicit division of the instructional system into specific subsystems. Following the
terminology presented by Retalis and Avgeriou (2002), three constitutive subsystems for effective
learning are identified (Retalis & Avgeriou 2002, Oliver et al. 1996). An architectural blue print
is presented in Figure 3: The human subsystem, the resources subsystem, and the implementation
subsystem.
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Online

Communication between e Course notes

e |earner and instructor e Slideware

e Learner and learner e Study guides

e Learner and tutor

e Documentation

e Procedures
Resource

Subsystem

Human

Subsystem

e Cognitive processes
e Constructivism

e Coaching and scaffold-
ing

Figure 3. Online Educational Subsystems.

The human subsystem includes the learner and the instructor and responds to their individual and
respective needs. The roles of each human agent involved in the instructional process are de-
scribed (Lindner 2001). The resources subsystem includes online (such as course notes, presenta-
tions and other documentation) and non-online material (such as textbooks and CD ROMs). The
implementation subsystem entails the use of pedagogical and instructional strategies supporting
learning.

The Human Subsystem

The human agents and their roles are shown in Figure 3. The OES does not entail any physical
classes. However, there are tutorials given by a tutor to help students enhance their productivity
skills. This includes learning how to use different desktop software such as MS Access and learn-
ing basic html.

The Resources Subsystem

The resources subsystem includes what is referred to sometimes as white pages. These white
pages may address the following issues:
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Additional notes on topics
Procedures

Slide presentation

Course outline

Links to other online resources

The Implementation Subsystem

The implementation subsystem entails the use of pedagogical and instructional strategies support-
ing learning. To that effect, the implementation subsystem is primarily concerned with processes.
More specifically, is to answer the question on how the knowledge contained in the subsystems
used effectively to actually achieve learning. This knowledge includes:

e The instructors expertise of
o The content
o The subject matter
o Technology
o Learning theories
e The learner’s present knowledge
e The knowledge contained in the documents found in the resources subsystem
e The knowledge contained in the implementation subsystem itself.

Methodology
Study Context and Participants

The approach taken to test the relationships implied in the proposed research model and the hy-
potheses was a case study and where a survey methodology was used for data collection. Partici-
pants were students enrolled in an introductory undergraduate management information systems
on-line course at Concordia University, John Molson School of Business, department of decision
sciences and MIS. The on-line course was developed for the web and students were able to use
the learning tool (Saade, 2003) anywhere, anytime. The system provides guidance and monitors
students’ efforts with respect to three variables: time spent on different parts of the system, chap-
ters-based assessment scores, and participation in concept-based forum

Out of 168 students who registered for the course, 114 completed the survey. Since the survey
was on-line, the 114 participants completed the survey within a period of 3 weeks.

Students

The student’s sample represented a group: with an average age close to 24 years and work experi-
ence approximately 1year; which claims to be somewhat knowledgeable in computers and rate
their experience with at least one Microsoft product as high; and have been using the internet for
about one year and uses it around 1.5 hours a day. Therefore, based on the students’ experiences
with computers we expected that they are likely to possess well-formed beliefs and positive per-
ceptions about information technologies.

Operationalization of Research Variables

All research variables were measured using a five-point Likert-type scale with anchors from
“Strongly disagree” to “Strongly agree.” Items used to operationalize the constructs were adopted
from different relevant prior research work. In specific items for perceived usefulness and ease of
use were adapted from Davis 1989 which were extensively validated. Items for behavioral inten-
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tions were based on Ajzen and Fishbein (1980). Finally, items for subjective norm and perceived
behavioral control were adapted from Mathieson, 1991.

Assessment of Measurement Model

Psychometric properties of the scales are assessed in terms of item loadings, discriminant analy-
sis, and internal consistency. Reliabilities of individual items are assessed by examining the load-
ings of the items on their respective constructs. These loadings should be higher than 0.5, follow-
ing the criterion indicated by (Rivard and Huff, 1988) to indicate that significant variance shared
between each item and the construct.

Confirmatory factor analysis results show that all items exhibit high loadings, well above the cri-
teria of 0.5. Without exceptions, all items load more highly on their own construct than on other
constructs. The loadings show a clear discriminant and convergent validity for all constructs. Fur-
thermore, all constructs in the model exhibit good internal consistency as evidenced by the reli-
ability coefficient given in table 7. The reliability coefficient for internal consistency for the six
constructs are more than adequate with values above 0.9 with the exception of intention to use
(0.8).

Assessment of Structural Model

The assessment of the structural model was done using PLS Graph (Chin, 1999). The estimated
path effects are given along with their degree of significance. The paths are interpreted as stan-
dardized beta weights in a regression analysis. Perceived usefulness and attitude together explain
38% of intentions, while social norm, perceived behavioral control, and attitude explain 58%. The
theory of planned behavior explains intentions around 50% better. Perceived usefulness and per-
ceived ease of use account for 46% of the variance in attitude. It is evident from figure 5 that PLS
results provide stronger support for the theory of planned behavior than those of the technology
acceptance model.
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\

TAM
0.601**

TPB -0.135*

N

Figure 5: Model parameters for the research model.

Guidelines for OES Designers

Based on our 14 years of elearning experiences in designing, implementing, maintaining, and
evaluating OESs, we list below some basic guidelines, which can be refined, based on the envi-
ronment and context the online course is being developed.

e Design components

a. Separate the administrative section of the course from the learning activities of the
course.

b. Suggest a few steps where students can follow for their learning process. Those steps
do not need to not need to be complex and could be as simple as “look-Listen-
Learn.”

c. Include a forum where students can communicate with each other about anything.
This brings students together where they can help each other with course related
questions.

e Implementation process
Once you are in the implementation process, we assume that your course is ready to be util-
ized via a web browser.
a. You need to create an orientation for the course. Students who missed the orientation
session had many more questions later during the session than those who attended.
b. Course content:
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¢ Include a copy or your notes and presentation in the white pages.

e Try to present the online topics/chapter in chunks of six or seven. Avoid
including large files or multimedia that require add-ons.

c. Instructor-student relationship

e The bulletin board is highly effective.

e Email response time is critical. When the response time was long (in terms
of days) students perceived that they are less in control with following the
course and their attitudes shifted from positive to negative by viewing the
course to be more difficult to follow.

e Students do not read. Instructors need to encourage appropriate online ex-
pectations. When a student asks a question where the answer is available
either in the bulletin board or in the white pages, the instructor should di-
rect the student to where that answer is and not answer the question.

e The instructor can also setup asynchronous virtual office hours. In this
case, questions and answers are practically real time.

d. Course management: For an effective online course

e Address students concerns and feedback in the design of the course.

e Solicit students for ways to enhance the course.

e Try to provide documentation that is written as if you are talking to the
students. This provides a feeling of conversation and reduces loneliness.

e Provide motivational messages a few times along the session.

¢ Insist on students coming to the orientation. Not all will be able to come.

Conclusions

This research was driven by the need to bring together design processes, learning principles and
MIS methodology. This structured design-assessment approach is multidisciplinary and not tradi-
tionally followed by researchers in the fields of education, engineering and MIS. Acknowledging
the fact that the nature of information technologies has changed considerably, we argue that in the
case of online learning, we need to focus our attention to a complete and structured learning-
design-assessment approach to development.

Not only does this approach provide a structured framework to design and assess online learning,
it also

e Provides controls at different levels to reproduce under experimental setups

e Allows researchers to implement under different contexts hence facilitating the analysis
of the mediating effects of the different contexts on student experiences

e Permits the studying of direct and indirect effects of constructs on one another

e Can give tangible and measurable results that may tell the researcher how to modify the
design to obtain enhanced student experiences
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