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Abstract

E-learning is an important trend globally that is believed to enhance the acquisition of knowledge
by students within and outside the classroom to improve their academic pursuit. The
Online Discussion Forum (ODF) is one of the tools that are used for e-learning in Nigerian universities. It facilitates interaction among postgraduate students as they can communicate and
share information sources with one another to promote learning. However, the optimum use of
this forum is determined by anchor factors in TAM 3 such as computer self-efficacy, perceptions
of external control, computer anxiety and computer playfulness. A conceptual model based on
TAM 3 was proposed and empirically tested. Using a survey research design and an online questionnaire for 121 Library and Information Science (LIS) postgraduate students, the paper demonstrated that computer self-efficacy, perceptions of external control, computer anxiety and computer playfulness have significant influence on the use of ODF. The paper therefore proposes that
Online Discussion Forums should be encouraged for learning in postgraduate education.
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Introduction

The Online Discussion Forum (ODF) is one of the learning tools accepted globally in education.
It is a forum in which instructors and students post to a threaded asynchronous discussion to provide a convenient mode of communication (Warren, 2008). Goode (2009) described an online
discussion forum as one that provides opportunity for class material to be discussed, reviewed
and reinforced. ODF is a forum in which students can write their responses and post them for all
to see. The use of ODF has emerged as a common tool and an effective way of engaging students
outside the classroom (Balaji & Chakrabarti, 2010). It is an e-learning platform that allows students to post messages to the discussion
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2010), it is less prone to be dominated by a single participant and allows students not interacting
in their first language to be able to spend time constructing their contribution (Havard, Du, &
Olinzock 2005; Redmon & Burger, 2004). ODFs are flexible, convenient and accessible for students (Warren, 2008), encourage social interaction (Blackmon, 2012) and intense participation in
the learning process (Dorman & Fraser, 2009). Other benefits of ODF are the challenges given to
students to construct knowledge leading to higher cognitive outcomes (Lyons & Evans, 2013;
Pena-Shaff & Nicholls, 2004; Struyven, Dochy, Janssens, & Gielen, 2006). Bonk, Kim, and Zeng
(2006) have predicted the future of blended learning as self determined, increased connectedness,
community and collaboration and changed instructor roles and this is what is presently happening
with the use of different tools for e-learning in university education.
The use of Online Discussion Forums by postgraduate students can be influenced by some factors
such as cultural and self motivation (Al-adwan & Smedley, 2012). The authors emphasized that
teachers are the central focus in the Jordanian educational system and students in two Jordanian
universities were found to hold the belief that learning is teacher centred. Other influencing factors include emotions, demographic factors, student’s achievement, and online experience
(Yukselturk, 2010).
There are a variety of models that have been used for different studies on learning, Social Presence model (SPM), Unified Theory of Use and Acceptance of Technology (UTUAT) and Technology Acceptance Model (TAM-1, 2, 3). The Social Presence Model (SPM) is based on programmatic research in social presence (Whiteside, 2007). It involves five elements that can help
lecturers and students to improve the learning experience: Affective Association, Community
Cohesion, Interaction Intensity, Knowledge and Experience, and Instructor Investment. Affective
Association (AA) addresses the emotional connections in a course as it examines emotion, humor, sarcasm, paralanguage, and self-disclosure. This involves the lecturer building a relationship
with the students online. Community Cohesion (CC) represents the extent to which participants
(lecturers and students) see the group as a community. CC has to do with the lecturer ensuring
that there is social interaction with the students.
Interaction Intensity (II) refers to the level of interaction among participants. It measures the
amount and quality of interaction in the online course and can be in the form of student-lecturer
communication, student-student interaction, and student-content interaction. Knowledge and Experience (KE) involves the sharing of additional resources and experiences among the students as
this improves comprehension and retention of information. This assists in the creation of a community of learners and continuous, high engagement in the course. Instructor Investment (IV)
refers to the extent to which the instructor is an invested, active partner in the learning community. The lecturer must be involved in the learning activities of the students throughout the semester
UTUAT (Davis, Bagozzi, & Warshaw, 1989) comprises ten components: Effort expectancy (EE),
Performance expectancy (PE), Social influence (SI), Facilitating conditions (FC), Behavioral Intention (BI) and Use Behavior (UB). Others include: gender, age, experience and voluntariness to
use. Effort expectancy is the degree of ease associated with the use of the system, while performance expectancy refers to the degree to which an individual believes that using the system will
help him or her to attain gains in job performance. Social influence (SI) is the degree to which an
individual perceives that others believe that he or her should use the new system, and facilitating
conditions (FC) refers to the consumers’ perception of the resources and support available to perform a behavior. Behavioral intention (BI) is the degree to which an individual has plans to
use the system, while Use Behavior (UB) is the actual use of the system (Attuquayefio &
Addo, 2014; Venkatesh, Morris, Davis, & Davis, 2003).
TAM is the most influential and common theory in information systems field (Lee, Kozar, &
Larsen, 2003) and has been used in many studies because it is easy and simple to understand
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(Aggorowati, Iriawan, Suhartono, & Gautama, 2012; King & He, 2006). It shows the influence on
acceptance and use of a technology of a number of variables such as perceived usefulness (PU)
and perceived ease of use (PEOU). TAM has been modified and expanded to TAM2 (Venkatesh
2000), UTUAT (Venkatesh et al., 2003) and recently TAM3 (Venkatesh & Bala, 2008). TAM3
has additional variables such as anchor factors (computer self-efficacy, perception of external
control, computer anxiety and computer playfulness), adjustment factors (perceived playfulness,
objective usability), image, job relevance, output quality, result demonstrability, subjective norm,
experience and voluntariness which could affect the perceived usefulness and perceived ease of
use which may subsequently influence behavioural intention and finally use behavior (UB).
However, the limitation of TAM as claimed Bagozzi (2007) is the failure to take into consideration the social processes of information system development and implementation to identify
which technology is better and the social consequences of the use of information system. Aggorowati et al. (2012) concluded that the limitation of TAM which was derived from the analysis
from 108 journals are limitation of sample size, homogeneity of samples, cultural dimension, the
region of the samples, moderating variables, missing data and specification of researches.
This study focused on anchor factors in TAM3 which comprise computer self-efficacy, perception of external control, computer anxiety and computer playfulness. These factors are important
in deciding to use any new information system (Venkatesh, 2000; Venkatesh, & Bala, 2008).
Computer self-efficacy can be defined as individuals’ control beliefs regarding his or her personal
ability to use a system. Compeau and Higgins (1995a, 1995b) explained computer self-efficacy as
being the degree to which an individual believes that he or she has the ability to perform a specific task/job using the computer. Studies have revealed positive relationships between computer
self-efficacy and computer usage (Gong, Xu, & Yu, 2004; Saade & Kira, 2009). The computer
self-efficacy of postgraduate students may determine their use of ODF.
Perception of external control is a factor that might influence the use of ODFs by postgraduate
students. Venkatesh et al., (2003) explained perception of external control as the degree to which
an individual believes that organizational and technical resources exist to support the use of the
system. A postgraduate student will use the ODF if it has current and relevant information that
will improve learning outcomes.
Computer anxiety is also one of the anchor factors that can determine postgraduate students’ use
of ODF for learning. It refers to the degree of “an individual’s apprehension, or even fear, when
she/he is faced with the possibility of using computers” (Venkatesh, 2000). Postgraduate students
who are anxious about using computers may have a negative behavior towards the use of ODF for
learning and this may affect their learning outcome. However, those that are not afraid of using
the computers will be able to access the ODF and interact with other students to improve their
learning. Computer playfulness as a factor may determine the use of ODF by postgraduate students. It represents the intrinsic motivation associated with using any new system such as ODFs.
Venkatesh (2000) explained that computer playfulness is the perception of pleasure and satisfaction from performing a task and it is system-independent. For this study, computer playfulness
means the satisfaction derived from using ODF by postgraduate students.
Venkatesh (2000) suggested that anchors drive initial judgments of perceived ease of use. He theorized that even with increasing experience with the system, the role of computer self-efficacy
and perceptions of external control will continue to be strong. However, the effects of computer
playfulness and computer anxiety were theorized to diminish over time. Perceived ease of use has
been theorized to be closely associated with individuals’ self-efficacy beliefs and procedural
knowledge, which requires hands-on experience and execution of skills (Davis et al., 1989; Davis
& Venkatesh, 2004; Venkatesh, 2000). For postgraduate students to use ODF, they must believe
that the ODF can be used for learning and that it only requires practice for it to be easy to use.
Davis & Venkatesh (2004) concluded further, that the determinants of perceived ease of use rep259
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resent several traits and emotions, such as computer self-efficacy, computer playfulness, and
computer anxiety.
The determinants of perceived ease of use suggested by Venkatesh (2000) are primarily individual differences variables and general beliefs about computers and computer use, which will include
ODF use. The perceptions of control (over a system), enjoyment or playfulness related to a system, and anxiety regarding the ability to use a system do not provide a basis for forming perceptions of instrumental benefits of using a system. Van der Heijden, (2004) reported that higher levels of computer playfulness or enjoyment from using a system do not mean that the system will
help an individual to become more effective. It means that the satisfaction derived from using
ODF does not indicate that postgraduate students will be more effective in retrieving information
from ODF. Past studies (see for example, Davis & Venkatesh, 2004; Venkatesh, 2000) have used
TAM 3 to determine how an individual will use a technology. This study investigates the influence of anchor factors in TAM3 such as computer self-efficacy, perceptions of external control,
computer anxiety and computer playfulness on the use of ODF by LIS postgraduate students.

Objective of the Study

This study aimed to investigate factors that determine the use of Online Discussion Forums by
LIS postgraduate students in University of Ibadan with the following specific objectives to:
1. Determine the frequency of use of ODFs by the LIS postgraduate students
2. Examine the relationship between computer self-efficacy, perceptions of external control,
computer anxiety, computer playfulness and use of ODFs by LIS postgraduate students.

Theoretical Framework

In information systems research, the user’s attitude toward using and the actual usage of a technology are addressed in the technology acceptance model (Davis, 1989; Davis et al, 1989). TAM
is a model developed specifically to explain how users accept computer technology (Hu, Chau,
Sheng, & Tam, 1999). It has been used as the theoretical basis for many empirical studies of user
technology acceptance (Adams, Nelson, & Todd, 1992; Davis, 1989; Davis et. al, 1989;
Mathieson, 1991). Technology Acceptance Model 3 (TAM3) was the underlying theory for this
study. Therefore, in this paper TAM 3 is used to study the acceptance of the online discussion
forum (ODF) technology. The research presented here is guided by anchors factors such as computer self-efficacy, perceptions of external control, computer anxiety, and computer playfulness
as it affects postgraduate students’ use of ODF for learning.
TAM was developed to predict individual adoption and use of new ITs. It posits that individuals’
behavioral intention to use an IT is determined by two beliefs: perceived usefulness, defined as
the extent to which a person believes that using an IT will enhance his or her job performance and
perceived ease of use, defined as the degree to which a person believes that using an IT will be
free of effort. It further theorizes that the effect of external variables (e.g., design characteristics)
on behavioral intention will be mediated by perceived usefulness and perceived ease of use. Over
the last two decades, there has been substantial empirical support in favor of TAM (e.g., Adams
et al., 1992; Agarwal & Karahanna, 2000; Karahanna, Agarwal, & Angst, 2006; Venkatesh et al.,
2003; Venkatesh, Davis, & Morris, 2007). However, in this study, use is not split into perceived
usefulness and perceived ease of use but studied as one variable, ‘use’.
Prior research employing TAM has focused on three broad areas. Firstly, some studies replicated
TAM and focused on the psychometric aspects of TAM constructs (Adams et al., 1992; Hendrickson, Massey, & Cronan, 1993). Secondly, other studies provided theoretical underpinning of
the relative importance of TAM constructs; that is, perceived usefulness and perceived ease of
use (e.g., Karahanna, Straub, & Chervany, 1999). Finally, some studies extended TAM by adding
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additional constructs as determinants of TAM constructs (e.g., Karahanna & Straub, 1999; Koufaris, 2002; Venkatesh, 2000; Venkatesh & Davis, 2000).
Venkatesh (2000) developed a model of the determinants of perceived ease of use based on building on anchoring and adjustment framing of human decision making (TAM3). Venkatesh (2000)
argued that individuals will form early perceptions of the perceived ease of use of a system based
on several anchors related to individuals’ general beliefs regarding computers and computer use.
The anchors suggested by Venkatesh (2000) are computer self-efficacy, perceptions of external
control (or facilitating conditions), computer anxiety, and computer playfulness. Computer selfefficacy, computer anxiety, and computer playfulness represent individual differences, that is,
general beliefs associated with computers and computer use.
Computer self-efficacy is the first factor that can affect use of ODFs and it refers to an individual’s control beliefs regarding his or her personal ability to use a system. The second factor that
influences the use of ODFs is perceptions of external control which relates to postgraduate student control beliefs regarding the availability of organizational resources and support structure to
facilitate the use of ODF. Computer anxiety refers to the degree of “an individual’s apprehension,
or even fear, when she/he is faced with the possibility of using computers” (Venkatesh, 2000).
Computer playfulness represents the intrinsic motivation associated with using any new system
such as ODF. For this study, an investigation of how the four anchor factors computer selfefficacy, perceptions of external control (or facilitating conditions); computer anxiety and computer playfulness influence the use of ODF by LIS postgraduate students in the University of Ibadan was carried out.

Hypotheses

The research hypotheses based on Figure 1 (the diagram of the TAM 3 model in the context of
the ODF) are:

H01: Computer self-efficacy has no relationship with the use of ODFs by LIS postgraduate students.
H02: Perceptions of external control have no relationship with use of ODFs by LIS postgraduate students.
H03: Computer anxiety has no relationship with use of ODFs by LIS postgraduate students.
H04: Computer playfulness has no relationship with use of ODFs by LIS postgraduate students

H05: Computer self-efficacy, perceptions of external control, computer anxiety and
computer playfulness jointly does not affect the use of ODFs by LIS postgraduate
students.
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Figure 1: Conceptual Framework Adapted from TAM3

Methodology

The survey research design was adopted for this study. The population consisted of 121 LIS masters’ students taking a collection management course for the academic session. The questionnaire
was sent to students on the online discussion forum hosted on the Google group. The research
was conducted between May 9 – 16, 2014. The variable used to evaluate TAM 3 included: computer self-efficacy, perceptions of external control, computer anxiety and computer playfulness.
Each of the variables contained questions adapted from Peslak et al. (2011). The data was analyzed using descriptive statistics and Pearson’s Product Moment Correlation.

Results

Only seventy six copies of the questionnaire were found useful for analysis. The result revealed
that the respondents used ODFs mostly for academic information (51.3%) and general knowledge
(48.7%) on a daily basis. This could be because current and relevant information were available
on the forum which was easily accessible to the respondents for use to increase their knowledge
in collection management. This supports the findings of Cheng, Paré, Collimore, and Joordens
(2011) and Goode (2009) who reported that online forum were presently being used globally for
graduate education. The percentage of the respondents that never used ODF for any purpose varied from 2.6 – 10.5% (Table 1). This is not unexpected as not all respondents will embrace technology at the same time. There are innovators, early adopters, majority adopters, late majority and
laggards (Diffusion of Innovation theory by Rogers, 2003). Those that did not use the ODF could
be categorized as laggards (16%) who represent the last group of adopters in the Diffusion of Innovation curve.
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Table 1. Frequency of Using ODFs

_______________________________________________________________________

Purpose

Daily
N

%

Twice a
week
N
%

Once a
week
N %

Twice a
month
N
%

Once a
Month
N
%

Rarely

Never

N

%

N

%

8

10.5

2

2.6

Academic Information

39 51.3

1114.5

9 11.8

6

7.9

1

Professional

20 26.3

9 1.8

6 7.9

5

6.6

4

5.3

20 26.3

12 5.8

Notices

22 28.9

12 15.8

15 19.7

3

3.9

4

5.3

13 17.1

7

Seminar papers

5

8

10.5

1418.4

4 5.3

9

11.8

28 36.8

8 10.5

News

35 44.9

9

11.5

10 12.8

3

3.8

1

1.3

12 15.4

6

7.7

Discussion

31 40.8

15 19.7

9 11.8

5

6.6

0

0.0

12 15.8

4

5.3

General Knowledge

37 48.7

1114.5

9 11.8

5

6.6

1

1.3

8

5

6.6

6.6

1.3

10.5

9.2

________________________________________________________________________

Testing of Hypotheses

H01There is no significant relationship between LIS Postgraduate Students’ Computer Self Efficacy (CSE) and the use of Online Discussion Forums (ODF)
Table 2 reveals that there is a significant relationship between postgraduate students’ Computer
Self-Efficacy (CSE) and use of Online Discussion Forum (r= .383**, N=76, P< .01). The Pearson
Correlation Coefficient of 0.383 showed that there is positive significant relationship between
postgraduate students’ Computer Self Efficacy and use of Online Discussion Forum. The level of
significance was at 0.01.This implies that the extent to which a postgraduate student believes that
he or she has the ability to carry out specific task using a computer influences the level of ODF
use.
Table 2: Relationship between LIS Postgraduate Students’ CSE and Use of ODF
Variables

Mean

Use of Online Discussion Forum

33.7237

Computer Self- Efficacy

27.2500

Standard Deviation

N

10.09237

76

4.41550

R
.383**

76

**P < 0.01
H02 : There is no significant relationship between postgraduate students’ perception of External Control and use of Online Discussion Forum
Table 3 reveals that there was positive relationship between perception of external control (PEC)
and use of ODF (r = 0.271, N =76, P <0.01). The null hypothesis was therefore rejected and the
alternative hypothesis was accepted. The Pearson Correlation Coefficient of 0.271 showed positive correlation between perception of external control and ODF use.
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Table 3: Relationship between LIS Postgraduate Students’
Perception of External Control and Use of ODF
Variables

Mean

Use of Online Discussion Forum

33.7237

Perception of External
Control
*P < 0.05

15.9342

Std. Deviation
10.09237
3.02141

N
76

R
.271*

76

H03: There is no significant relationship between postgraduate students’ computer anxiety
(CA) and use of Online Discussion Forum
There was significant positive relationship when postgraduate students’ computer anxiety was
correlated with use of Online Discussion forum (r = 0.441, N =76, <0.05). The result in Table 4
indicates that as the computer anxiety of the postgraduate student increases, the use of ODF will
reduce.
Table 4: Relationship of LIS Postgraduate Students’ Computer Anxiety on Use of ODF
Variables

Mean

Use of Online Discussion Forum

33.7237

Computer Anxiety

62.5526

**P < 0.01

Std. Deviation

N

R

10.09237

76

.441**

10.56837

76

H04: There is no significant relationship between postgraduate students’ Computer Playfulness and use of Online Discussion Forum
Table 5 shows that there is a positive significant relationship between computer playfulness and
postgraduate students’ use of ODF (r = 0.351, N =76, <0.01).
Table 5: Relationship between LIS Postgraduate Students’ Computer Playfulness and Use
of ODFs
Variables
Use of Online Discussion Forum
Computer Playfulness

**P < 0.01

264

Mean
33.7237

12.2763

Std. Deviation

N

R

10.09237

76

. 351**

2.89182

76
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Relative effect of anchor factors on LIS postgraduate students’ use of
online discussion forum

The anchor factors contributed significantly to postgraduate students’ use of Online Discussion
Forum (ODF). Table 6 reveals that Computer Anxiety (CAS) made the greatest contribution to
the use of ODF by LIS postgraduate students (ß= 0.441; < 0.05) followed by computer selfefficacy (ß= 0.383; < 0.05). Perception of external control made the lowest contribution (ß=
0.271; < 0.05). The findings is supported by Venkatesh (2000), who reported that the anchors
factors, that is, computer self-efficacy, perceptions of external control, computer anxiety, and
computer playfulness were significant predictors of perceived ease of use of technology.
Table 6: Effect of Anchor Factors on LIS Postgraduate Students’ Use of ODF
Variable

Mean

Std. Deviation

N

Use of ODF (Constant)

33.7237

10.09237

76

Computer Self-efficacy
(CSE)

27.2500

4.41550

Perception of External
Control (PEC)

15.9342

Computer Anxiety (CA)
Computer Playfulness

*P < 0.05,

R

Rank

76

.383**

2nd

3.02141

76

.271*

4th

62.5526

10.56837

76

.441**

1st

12.2763

2.89182

76

.351**

3rd

**P < 0.01

Discussion

This study investigated anchor factors in TAM 3 using acceptance of ODFs by LIS postgraduate
students. The anchor factors: computer self-efficacy, perception of external factors, computer
anxiety and computer playfulness all had significant influence on use of ODFs by LIS postgraduate students. This is in accordance with Ventakesh (2000) and Venkatesh, & Bala (2008) who
found that the anchor factors are important in deciding to use any new information system. Computer self-efficacy was found to significantly affect the use of ODFs by postgraduate students.
The implication is that once a postgraduate student believes he can confidently use a computer, he
is likely to use ODFs for learning. The higher the computer self-efficacy of the postgraduate students, the greater the increase in their use of ODFs for learning. This result is supported by Dulle,
Minishi-Majanja, and Cloete (2010) who found that internet self-efficacy determined the use of
open access for scholarly communication in Tanzanian universities.
The result indicating a positive relationship between perception of external factors and use of
ODFs implied that in Nigeria which is a developing country, the increased use of ODFs by postgraduate students will be achieved when the external factors such as internet connectivity and
bandwidth, power supply is improved upon. This corresponds with the result of Miller and Khera
(2010) who reported that infrastructure and librarian assistance were vital to the acceptance of
TEEAL by library users in Kenya and Peru.
Computer anxiety has a significant relationship with the use of ODFs by postgraduate students.
The implication of this result is that the higher the computer anxiety displayed by the postgraduate students, the lower their use of ODFs. This result is supported by Alenezi¸ Abdul Karim, and
Veloo (2010) who reported that computer anxiety negatively and significantly influenced stu-
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dents’ intention to use E-learning in five Saudi Arabian universities. The relationship between
computer playfulness and use of ODFs was found to be significant. This is supported by Lin et.
al. (2005) who reported that computer playfulness was a determinant to the use of a website by
undergraduates in three Taiwan universities.
All the anchor factors except computer anxiety had positive relationship on use of ODFs by the
postgraduate students. This infers that as computer self-efficacy, perception of external conditions
and computer playfulness increases, there would be also increase in their use of ODFs for learning by the postgraduate students. However, the higher the computer anxiety of the postgraduate
students, the lower their use of ODFs. This is expected, because when there is a fear for the use of
computer, it will be apparent that they would not use ODFs even with its many benefits for learning.

Conclusion and Recommendations

The use of technology for learning is increasingly accepted in Nigerian universities. Postgraduate
students embrace online discussion forums (ODFs) to promote learning. Anchor factors in TAM
3 were used to analyse the use of ODFs by the postgraduate students and were found to be determinants of use of ODFs. For increased and improved use of ODFs for learning, it is essential to
consider among other factors: computer self-efficacy, perception of external conditions, computer
anxiety and computer playfulness of postgraduate students. The institution and instructor must
provide an enabling environment and also consider the behavior of the postgraduate students to
promote e-learning using online discussion forum. Alternate models such as Unified Theory of
Use and Acceptance of Technology (UTUAT) and Social Presence (SPM) could be used to examine the use of Online Discussion Forums for learning.
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