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Abstract

The purpose of this study was to develop Learning
Object Acceptance Model (LOAM) to examine the
underlying factors and causal relationships that
determine learners’ behavioral intention to use
multimedia learning objects in higher education.
This study called for the 342 respondents to
progress through two phases of learning objects
participation:  Introduction — and  Direct-use
experience. Structural Equation Modeling (SEM)
was used to evaluate data from the resultant
surveys with the AMOS 4.0. The results showed
that the study model produced measurement and
structural models with adequate model fits.
Learners’ perceived of usefulness and ease of use
fully mediated the relationship between learning
object characteristics and behavioral intention.
However, individual characteristics were found to
have no statistically significance on behavioral
intention in this context.

1. Introduction

In recent years there has been an increased in the
role of e-learning, and in the effectiveness and
efficiency of various instructional design strategies
for multimedia learning environment. One of the
most important breakthrough in this regard has
come from the reusable object-based learning
approach, referred to as "learning objects" [1].
Now, learning objects are gradually becoming
popular instructional resources for teaching and
learning [2]. More and more instructional content
developed specifically to be deployed as learning
objects in multiple learning contexts due to its
potential ~ for  reusability, interoperability,
discoverability, and manageability [3].

Like any information systems [4, 5], the success of
multimedia learning object technology also
depends on user satisfaction and acceptance. A
high level of user satisfaction reflects the users’
willingness to accept and continue using the
technology [6]. The measurement of the user
perception [7] and understand the factors that
promote the effective use of systems [8] become
increasingly  important to  enhance  our
understanding and prediction of the acceptance and
utilization of educational technologies. Thus,
learners’ behavioral intentions and acceptance of
learning objects need to be explored. The purpose
of this study was to develop a Learning Object
Acceptance Model (LOAM) to examine and
identify the underlying factors and hypothesized
causal relationship that determined learners’
behavioral intentions to adopt learning objects.

2. Theoretical Background

The growths of the Internet and World Wide Web
(WWW) have significantly changed the nature of
teaching and learning at all levels of education [9].
Learning objects are self-contained, modular pieces
of course material appropriately annotated with
metadata. They may be used as a single learning unit
or combined to form larger educational interactions
to allow teaching and learning to be cantered on the
needs and interests of the learners. Now, this concept
has gained such broad acceptance and has filtered
into the fields of education [2, 10] due to its potential
for reusability, interoperability, discoverability, and
manageability [3]. Many learning object repositories,
such as Multimedia Educational Resource for
Learning and Online Teaching
(http://www.merlot.org/), Connexions
(http://cnx.org/), Campus Alberta Repository of
Educational Objects (http://careo.netera.ca/),
Educational Object Economy (http://www.eoe.org)
and  Wisconsin  Online  Resource  Centre
(http://www.wisc-online.com) have been developed
to cater for a variety of knowledge domains.
Commercial companies like Cisco Systems Inc. and
National Education Training Group Inc. have also
introduced the concept of learning object in their
Web-based training strategies to cater for a variety of
knowledge domains [11, 12]. Surry and Ely [13]
pointed that there is no guarantee for the adoption of
an instructional sound and technically superior
instructional resource itself because it is a complex
process that is influenced by many factors such as
individual  attributes, system  characteristics,
organizational and social interactions. Thus,
understanding why learners use instructional
technology and why they do not seems very
important to the educators and instructional
designers.

There have been numerous empirical studies relating
to the adoption and diffusion of IT innovations in the
field of Management Information Systems (MIS).
Thus it would be beneficial to study information
technology acceptance in educational contexts by
building upon the foundations in both the education
and MIS areas. Several intention-based theories and
models have been applied to a variety of information
technologies in different contexts and populations in
understanding user adoption and wusage of IT
innovations [14-16]. For example, the Theory of
Reasoned Action (TRA) [17], the Technology
Acceptance Model (TAM) [18], the Theory of
Planned Behavior (TPB) [19], Innovation Diffusion
Theory [20], and the IS Success Model [21]. Among
them, the TAM [18] is one of the most influential
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and frequently tested models, and widely applied to
explain general information technology adoption in
the MIS literature [22, 23].

In this study, an extended version of TAM was
developed to examine how external variables and
users’ beliefs and perceptions will influence the
usage of learning objects as supplementary learning
resources in addition to traditional face-to-face
class in enhancing the student’s learning. The
findings of this study, hopefully, will assist
educators and  instructional  designers in
understanding the underlying factors leading to an
effective and efficient use of learning objects and
also in identifying causal relationships in predicting
learners’ acceptance of learning objects.

3. Research Model and Hypotheses

The study model is formulated with the constructs
and variables gleaned from the literature of
education and MIS research to determine
underlying factors and causal relationships in
predicting learners’ acceptance of learning objects.
Figure 1 portrays the preliminary LOAM for this
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study which integrates not only the core determinants
of TAM, but also two external variables was studied.
This research model involves testing four sets of
hypotheses as follows:

Hi (+)

H, — Perceived usefulness of learning object is
positively influenced by the learning object
characteristics of technical quality (H;,), content
quality (H;,), and pedagogical quality (H,.), the
individual characteristics of self-efficacy (H;q)
and Internet experience (H,.) and perceived ease
of use (Hyp).

H, — Perceived ease of use of learning object is
positively influenced by the learning object
characteristics of technical quality (H,,), content
quality (Hyp), and pedagogical quality (H,.), and
the individual characteristics of self-efficacy
(Hy4) and Internet experience (H,.).

H; — Behavioral intention to use learning object is
positively affected by perceived usefulness (Hs,)
and perceived ease of use (Hsp).

H; — Actual use of the learning object is
positively influenced by behavioral intention to
use.

Technical Quality (TQ)

Perceived
Usefulness

(PU)

Content Quality

Pedagogical Quality (PQ)

Self-Efficacy (SE)

A

N\

Ha (+) Ha (+)

Actual
Use (AU)

Behavioral
Intention
(BI)

Y

Internet Experience (IE)

Perceived
Ease of
Use (PEU)

Hz (+)

Fig 1. Learning Object Acceptance Model (LOAM)

4. Research Design and Procedures

This study utilized web-based surveys to collect
data for quantitative testing of the research model.
A review of the IS literature was used to identify
existing measures for constructs and variables,
which had been used in previous MIS research.
Items were rewritten as necessary to fit the context
of this study. The target population for this study
consisted of wundergraduate students from
Multimedia University. These students have the
basic ability in using the computer and the Internet

and have relevant experience in online learning.
They as a whole represented those who would be
interested in using learning objects and could
evaluate learning objects based on their current
online learning experience. Learning objects for
one subject matter (Digital Systems) were retrieved
from various general repositories and assembled
like any traditional course hierarchy into chapters,
lessons and topics. Relevant learning objects were
incorporated into the lecture notes with the aim of
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helping students to understand the more abstract
and complex concepts of Digital Systems.

The research method used in this study emphasized
the pre-usage intention of users and their intention
to continue using the learning objects. This
empirical study called for the respondents to
progress through two phases of participation with
learning objects: Introduction and Direct-use
experience. Using the longitudinal study approach,
subjects were asked questions at each phase. These
approaches were designed to ascertain every
respondent progress through all two phases of
using learning objects as they evaluated and
ultimately decided on their actual behavioral
intentions to adopt the learning objects. Responses
collected from two phases of surveys were matched
to create a single record for each respondent.
Structural Equation Modeling (SEM) was used to
evaluate data from the resultant surveys with
computer program AMOS version 4.0 that uses the
two-step approach to model construction and
testing [24].

The Measurement and Structural Models

The analysis of the measurement model was to
refine the preliminary LOAM by eliminating
measured variables or latent constructs that did not
fit in well with the initial Confirmatory Factor
Analysis (CFA). Results from the final
measurement model showed a good fit. All the fit
criteria were within the acceptance level as shown
in Table 1. The x*/df (1.030) measure was less than
3.0, RMSEA (0.010) was less than 0.05 indicating
a close fit, GFI (0.919), NFI (0.963), and CFI
(0.999) were all above the 0.90 acceptable levels,
and AGFI (0.900) was also above its 0.80 threshold
value.

Building upon the best fitting measurement model,
a path analysis for the structure equation model
(SEM) with latent variables was performed to
evaluate the hypothesized causal relationships that
predict learners’ behavioral intention to use and
actual use of learning objects. As presented in
Table 2, the SEM model indicated a good fit to the
data with x*/df = 1.957, RMSEA = 0.055, GFI =
0.854, AGFI = 0.830, NFI = 0.926, and CFI =

5. Data Analysis and Results 0.962.
Table 1: Measurement model
Model V% df ¥/df  RMSEA GFI AGFI NFI CFI
< 3.0¢ < .08 > 90" > . 80" > 90" > 90"
CFA 472958 459 1030 0010 0919 0900 0963  0.999
Model
Note. N = 312. * Recommended values.
Table 2 : Structural model
}f/df RMSEA GFI AGFI NFI CFI
Model "/ df < 3.0¢ < .08 > .90" > .80" > .90" > 90"
SEM Model 496.731 478 1.039 0.011 0.914 0.899 0.961 0.998
Note. N = 312. 4 Recommended values.

Hypotheses Testing

The proposed LOAM hypothesized fourteen
relationships. Most of the parameter estimates
exhibit correct signs as shown in Figure 2. Starting
from the perceived usefulness of learning objects,
pedagogical quality (B = 0.374, P < 0.001) had
significant positive effects on it. As expected,
perceived ease of use had significant positive
effects on perceived usefulness (p = 0.347, P <
0.001). These determinants explained about 64% of
the variance of perceived usefulness of learning
objects. Therefore, hypotheses H,., and H;; were
supported. The total effects of self-efficacy,
Internet experience technical quality and content
quality were insignificant. As to perceived ease of
use, the major determinant of perceives ease of use
was technical quality (B = 0.381, P < 0.001),
followed by content quality (f = 0.355, P < 0.001)
and pedagogical quality (f = 0.151, P < 0.01). The
total effect of self-efficacy and Internet experience
were insignificant. Therefore, hypothesized H,,,
H,, and H,. were supported. These determinants

accounted for approximately 65% of the variance
of perceived ease of use. With regard to behavioral
intention to use learning objects, about 58% of the
variance in behavioral intention could be explained
by perceived ease of use (fp = 0.228, P < 0.01) and
perceived usefulness (B = 0.564, P < 0.001).
Therefore, hypotheses Hs, and Hj, were supported.
Finally, behavioral intention to use had a
significant positive effect on actual use (B = 0.544,
P < 0.001). Therefore, hypotheses H, was
supported. The model accounted for approximately
30% of the variance of actual use of learning
objects.

6. Discussions

The purpose of this study was to examine the
acceptance of learning objects as supplementary
learning resources for traditional face-to-face class
as perceived by university students. A test of the
proposed model indicated that the learning objects
characteristics had significant effect on the use
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belief constructs which, was consistent with the
influence of more general system characteristics
reported in studies of other information
technologies [25, 26]. On the other hand, individual
characteristics were found to have no significant
effect on users’ belief constructs and intention to
use.

The results also suggest that the users' perceptions
of usefulness and ease of use of learning objects
had significant influences on their behavioral
intention to use and actual use of learning objects.
User perceptions of usefulness had even stronger
influences on intention to use than user perceptions
of the learning objects’ ease of use. Additionally,
users who indicated that they intend to use the
learning objects also performed well in the
prediction of their actual use of learning objects.

The importance of the learning objects
characteristics and users’ beliefs in influencing the
behavioral intention and actual use of learning
objects have several implications for researchers
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and practitioners. First, it highlights the importance
of attending to learning objects characteristics,
especially in usefulness and ease of use when
learning objects are designed and developed. Thus,
educators and instructional designers of learning
objects should carefully consider the needs and
values of learning object users, and ensure that the
suggested learning objects characteristics in this
study are present prior to implementation. For
example, learners who perceived that the learning
objects had better turnaround time and flexible
which allowed for a better feeling of control over
course content would indicated that the learning
objects were easier to use. Moreover, learners who
indicated that the learning objects fitted in with
their learning contexts with comprehensive, up-to-
date, easy to comprehend contents together with
appropriate pedagogy features to support their
learning goals helped them to become committed
towards the learning. Such compatibility between
learning objects and user needs has been found to
enhance IT adoption in other contexts [27, 28].

______ .089
Technical Quality (TQ) -~—~; Perceived
Usefulness
(R?=.638)
Content Quality AR 564
355
- - Behavioral 544 Actual
Pedagogical Quality (PQ) 347 Intention i > Use
: (R2=.557) (R?=.296)
Self-Efficacy (SE .
y (SE) 228
Perceived
Ease of
Use
Internet Experience (IE) [ ___________. »  (R?=.653)

Path significant: ‘p <.001; “p <.01

Fig 2. LOAM — Path Analysis

7. Conclusion

This study contributes to the understanding of user
acceptance of learning objects by identify the
underlying factors and causal relationships that
predicted learners’ behavioral intention and
subsequent actual use of learning objects. The
proposed study model, LOAM demonstrated that
the learning objects characteristics were important
determinants of users’ belief constructs. Specific
characteristics of the learners; self-efficacy and

Internet experience had no influence upon users’
belief constructs. This indicated that learning object
characteristics were important external stimuli for
learners as they formed the perception and
intention to use learning objects. Users’ beliefs of
usefulness and ease of wuse mediated the
relationship between learning objects
characteristics and behavioral intentions to use
learning objects. More studies in the future are
needed to verify and refine the findings of this
study to expand the knowledge base on important
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determinants of learning objects use that will assist
educators to understand the factors leading to an
effective and efficient adoption of learning objects.

8. References

[1]LTSC, "Draft Standard for Learning Object
Metadata," Institute of Electrical and Electronics
Engineers, Inc., New York, USA 2002.

[2] B. Bannan-Ritland, N. Dabbagh, and K.
Murphy,  "Learning  Object  Systems as
Constructivist Learning Environments: Related
Assumptions, Theories, and Applications," in The
Instructional Use of Learning Objects, D. A.
Wiley, Ed., 2000.

[31 H. Singh, "Achieving Interoperability in E-
learning," vol. 2002: ASTD Learning Circuits,
2000.

[4] W. X. Doll and G. Torkzadeh, "A Confirmatory
Factor Analysis of the End-user Computer
Satisfaction Instrument," MIS Quarterly, vol. 18,
pp. 453-461, 1992.

[5] P. Bharati, "People and Information Matter:
Task Support Satisfaction from the Other Side,"
Journal of Computer Information Systems, vol. 43,
pp. 93-102, 2003.

[6] F. D. Tallman, "Satisfaction and Completion in
Correspondence ~ Study: The Influence of
Instructional and Student-support Services," The
American Journal of Distance Education, vol. 8,
pp. 43-57, 1994.

[71]. McMahon, J. Gardner, C. Gray, and G.
Mulhern, "Barriers to Student Computer Usage:
Staff and Student Perceptions,” Journal of
Computer Assisted Learning, vol. 15, pp. 302-311,
1999.

[81 M. Y. Yi and Y. Hwang, "Predicting the Use of
Web-based Information Systems: Self-efficacy,
Enjoyment, Learning Goal Orientation, and the
Technology Acceptance Model," International
Journal of Human-Computer Studies, vol. 59, pp.
431-449, 2003.

[9]1 R. Cain, "Strategies for Helping Liberal Arts
Students Become More Active Learners Online,"
The Journal of Electronic Publishing, vol. 6, 2000.

[10] T. A. Bratina, D. Hayes, and S. L. Blumsack,
"Preparing Teachers to Use Learning Objects," vol.
2002: The Technology Source, 2002.

[11] C. Barritt, "Reusable Learning Object
Strategy. Designing Information and Learning
Objects Through Concept, Fact, Procedure,
Process, and Principle Templates," 2001.

[12] W. Wieseler, J. Katzman, J. Larsen, and J.
Caton, "RIO: A Standards-based Approach for
Reusable Information Objects," 1999.

[13] D. W. Surry and D. P. Ely, "Adoption,
Diffusion, Implementation, and Institutionalization
of Instructional Design and Technology," in Trends
and Issues in Instructional Design and Technology,

R. A. Reiser and J. V. Dempsey, Eds. Upper Saddle
River, NJ: Merrill Prentice Hall, 2002.

[14] R. Saade and B. Bahli, "The impact of
cognitive absorption on perceived usefulness and
perceived ease of use in on-line learning: an
extension of the technology acceptance model,"
Information & Management, vol. 42, pp. 317-327,
2005.

[15] C.-S. Ong, J.-Y. Lai, and Y.-S. Wang,
"Factors affecting engineers’ acceptance of
asynchronous e-learning systems in high-tech
companies," Information & Management, vol. 41,
pp- 795-804, 2004.

[16] D. Gefen, E. Karahanna, and D. Straub,
"Trust and TAM in Online Shopping: An
Integrated Model," MIS Quarterly, vol. 27, pp. 51-
90, 2003.

[17] M. Fishbein and 1. Ajzen, Belief, Attitude,
Intention and Behaviour: An Introduction to
Theory and Research. Reading MA: Addison-
Wesley, 1975.

[18] F. D. Davis, "Perceived Usefulness,
Perceived Ease of Use, and User Acceptance of
Information Technology," MIS Quarterly, vol. 13,
pp- 318-340, 1989.

[19] I. Ajzen, "The Theory of Planned Behavior,"
Organizational Behavior and Human Decision
Processes, vol. 50, pp. 179-211, 1991.

[20] E. M. Rogers, Diffusion of innovations, 4th
ed. New York: The Free Press, 1995.

[21] W. DeLone and E. McLean, "Information
Systems Success: The Quest for the Dependent
Variable," Information Systems Research, vol. 3,
pp. 60-95, 1992.

[22] K. Jong-Ae, "User Acceptance of Web-Based
Subscription Databases: Extending the Technology
Acceptance Model," in College of Information.
Tallahassee, FL: The Florida State University,
2005, pp. 131.

[23] Q. Ma and L. Liu, "The Technology
Acceptance Model: A Meta Analysis of Empirical
Findings," Journal of Organizational and End User
Computing, vol. 16, pp. 59-72, 2004.

[24] D. W. Gerbing and J. C. Anderson, "An
Updated Paradigm for Scale Development
Incorporating Unidimensionality and Its
Assessment," Journal of Marketing Research, vol.
25, pp. 186-192, 1988.

[25] C. M. Jackson, S. Chow, and R. A. Leitch,
"Towards an Understanding of the Behavioral
Intention to Use an Information System," Decision
Sciences, vol. 28, pp. 357-389, 1997.

[26] M. Igbaria, T. Guimaraes, and G. B. Davis,
"Testing the Determinants of Microcomputer
Usage via a Structural Equation Model," Journal of
Management Information Systems, vol. 11, pp. 87-
114, 1995.

Communications of the IBIMA
Volume 5, 2008



6 Siong-Hoe Lau and Peter C. Woods

[27] F. D. Davis, R. P. Bagozzi, and P. R.
Warshaw, "User Acceptance of Computer
Technology: A Comparison of Two Theoretical
Models," Management Science, vol. 35, pp. 982-
1003, 1989.

[28] A. D. Carswell and V. Venkatesh, "Learner
Outcomes in an Asynchronous Distance Education
Environment," International Journal of Human-
Computer Studies, vol. 56, pp. 475-494, 2002.

Copyright © 2008 by the International Business
Information Management Association (IBIMA).
All rights reserved. Authors retain copyright for
their manuscripts and provide this journal with a
publication permission agreement as a part of
IBIMA copyright agreement. IBIMA may not
necessarily agree with the content of the
manuscript. The content and proofreading of this
manuscript as well as and any errors are the sole
responsibility of its author(s). No part or all of this
work should be copied or reproduced in digital,
hard, or any other format for commercial use
without written permission. To purchase reprints
of this article please e-mail: admin @ibima.org.

Communications of the IBIMA
Volume 5, 2008



