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ABSTRACT

Learning analytics has shown promising potential in helping teachers keep track of students’ e-
learning activities. It can be used to assist teachers in decision-making regarding teaching
strategies and courses or curriculum design. However, teachers may not actually utilise this
technology in their classes. Therefore, a deeper understanding of teachers’ perception of learning
analytics use is needed. This study analysed teachers’ perceptions of using learning analytics in
their teaching by applying the Technology Acceptance Model (TAM) as the fundamental theory.
178 teaching staff from one polytechnic public university completed an electronic questionnaire.
Data collected was analysed by using structural equation modelling. The results showed that
perceived usefulness and satisfaction were two main factors for teachers’ eventual intention to
continue using learning analytics in their future teaching. A relatively novel construct for
teachers’ information and communication technology (ICT) competence for instructional design
was introduced to the TAM. It was found that although the competence factor did not
significantly and directly affect the behavioural intention to use learning analytics, it was highly
influential to the perceived ease of use. This may mean that professional development programs
focusing on instructional design topics, particularly with applications of ICT or e-learning, could
increase the use of learning analytics among teachers through mediators, which may eventually
induce positive effects to students’ learning.

Keywords: learning analytics, technology acceptance model, ICT, instructional design,
structural equation modelling

INTRODUCTION

The past few years have witnessed an unprecedented exponential growth of the Internet and the
use of information and communication technology (ICT). This has inevitably and spontaneously
led to the rapid development of online e-learning in higher educational institutes (Chan, et al.,
2021a; Cheng & Yuen, 2018), especially in the past three years of the COVID-19 pandemic
period, during which all traditional face-to-face lectures were suspended. The use of both
asynchronous and synchronous e-learning modes in universities increased during the pandemic.
This advancement in online e-learning technology thus opens new possibilities, particularly in
relation to students’ engagement with online learning resources. Sangra et al. (2012) defined e-
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learning as “an approach to teaching and learning that is based on the use of electronic media and
devices as tools for improving access to training, communication and interaction and that
facilitates the adoption of new ways of understanding and developing learning.” Such e-learning
resources are usually accessed via a learning management system (LMS). An LMS can facilitate
students to learn at any place, time and pace as they please. It creates a learning environment
without physical user presence. Perhaps most importantly, a learning platform or LMS can
deliver online e-learning resources with the capability to track and monitor information regarding
access and use of these materials via learning analytics (LA) (Ashrafi et al., 2022; Kotzer &
Elran, 2012; Mahnegar, 2012). In contrast to the rather vast concept of LA proposed in the 1%
International Conference on Learning Analytics and Knowledge (Siemens, 2011), a more holistic
definition by Johnson et al. (2016) defines LA as “an educational application of web analytics
aimed at learner profiling, a process of gathering and analysing details of individual student
interactions in online learning activities.” LA can provide information from e-learning resource
access logs and alert teaching staff regarding academically at-risk students. It can also help
teachers and researchers to understand the relationship between e-learning material consumption
and assessment outcomes (Azcona et al., 2019; Chan et al., 2019, 2021b; Oliveira & Brown,
2016). Teachers and instructional designers can use course feedback from students (Firat, 2016;
Rajabalee & Santally, 2021) in conjunction with e-learning usage behaviour information analysis
to further improve e-learning content and course module design. For example, by analysing
students’ usage logs for watching online videos and their contentment with the videos,
researchers can determine why certain types of e-learning videos are watched by a greater
number of cohorts and how frequently videos are watched as students transit over time across
academic years (Chan et al., 2021a).

While most of the attention has focused on student e-learning usage, teachers are another major
stakeholder of online teaching and learning. Teachers or instructional designers design module
layouts, create and upload e-learning materials onto the LMS for students to access. They can
also analyse LA data to confirm if their designs have met the intended pedagogical aims
(Lockyer et al., 2013). Bakharia et al. (2016) developed a conceptual framework for evaluating
“learning designs” using LA. They reported that teachers were critical for bridging instructional
design and LA, as well as the bringing together of teaching and learning contexts to interpret LA
results. While Bakharia et al. (2016) focused on the evaluation of instructional design with LA,
Lockyer et al. (2013) proposed that analysis should also target the understanding of specific
educational contexts, such as learning or instructional design, in order to produce “accurate
predictive models” and “pedagogical recommendations”. These studies highlight the reciprocity
of the relationship between instructional design and LA. Considering that current classes in
higher educational institutes are very much integrated with online e-learning, full competence in
instructional design should also encompass the ability to use ICT in instructional design tasks.

The availability of LA tools alone does not guarantee that teachers will have a high motivation to
use them. Previous studies have suggested that motivation is required to “nudge” students (Chan
et al., 2021a) to increase their use of a learning technology (Afirando, et al., 2023; Sgrebg et al.,
2009). Such nudges could also work for teachers. Thus, this poses an interesting question — what
factors can motivate teaching staff to (continually) use LA in their teaching? Specifically, does
the addition of teachers’ ICT competence for instructional design (ICID) affect their acceptance
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of using LA in teaching? A more thorough investigation of teachers’ acceptance of using LA and
their ICID in the higher educational curriculum is therefore needed.

LITERATURE REVIEW
Acceptance of Using LA — Technology Acceptance Model (TAM)

Technology acceptance refers to an individual’s willingness to employ a specific technology and
has been widely investigated by previous studies. The TAM proposed by Davis (1989) has been
applied in multiple disciplines including business, information system, and education. This
model has been used to evaluate, including but not limited to, individuals’ acceptance of e-
learning (Abdullah & Ward, 2016; Mizher & Alwreikat, 2023; Nikou & Economides, 2017,
Sukendro et al., 2020), business application (Bach et al., 2016; Pipitwanichakarn & Wongtada,
2021; Shih & Chen, 2011), healthcare technology (Abbas et al., 2018; Cheng, 2021,
Karkonasasi, et al., 2023; Wulan et al, 2024) and social media (Al-Qaysi et al., 2020; Bonaretti,
2022; Chintalapati & Daruri, 2017). The TAM is famous for its exceptionally powerful
constructs for modelling individuals’ acceptance of technology usage (Cheng & Yuen, 2018).
Many of these prior studies have focused on technologies implemented in organisational
contexts, such as higher education institutions. While numerous studies have explored teachers'
acceptance of various e-learning technologies such as LMS (Yuen & Ma, 2008) and mobile
learning (Chao, 2019), few investigations have utilised the TAM to evaluate LA use in
educational contexts (Mavroudi et al., 2021; Rienties et al., 2018).

The TAM proposed by Davis (1985) is considered an extension of the Theory of Reasoned
Action (Fishbein & Ajzen, 1975, 2011) and is used to predict and explain individual users’
acceptance of information systems. In this model, perceived ease of use (PEOU), perceived
usefulness (PU) and behavioural intention (BI) are the key factors (constructs) for a person’s
technology acceptance. PEOU and PU both reflect a person’s beliefs toward a certain
technology. PU is defined as “the degree to which a person believes that using a particular
technology would enhance his or her job performance” (Davis, 1989). PEOU is defined as “the
degree to which a person believes that using a particular system would be free of effort” (Davis,
1989). BI refers to the degree to which an individual’s tendency to do or perform a certain
behaviour (Bandura, 1986; Fishbein & Ajzen, 1980). Venkatesh and Davis (1996) subsequently
confirmed that both PEOU and PU have direct effects on Bl and that PU also mediates the effect
of PEOU on BI. Although most of the TAM extended models have successfully confirmed the
impact of these three major factors, some recent studies have reported a relatively smaller effect
for PEOU (Burke, 2013; Scherer et al., 2019). While most tutors and teachers expressed that they
appreciated the assistance provided by the LA tools, some were reserved or “skeptical” about the
perceived ease of use of those (Ali, et al., 2013; Mavroudi et al., 2021; Rienties et al., 2018).
Conflicting results have been reported in the literature for the relationship between PEOU and Bl
(Ali et al., 2013). While the original version of the TAM included an attitude factor, its removal
was suggested by subsequent studies. Davis et al. (1989) found that the attitude factor only had
limited effect on BIl. Teo et al. (2008) also reported that the attitude factor did not have a
significant relationship with student BI.

The expectation-confirmation model (ECM) was developed to understand an individual’s
continuance use of a technology (Bhattacherjee, 2001a, 2001b). According to the ECM, an
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individual’s satisfaction (SAT) with their experience of a given technology determines their
intention to continue using it (Bhattacherjee, 2001a, 2001b; Cheng, et al., 2023; Hsu & Lin,
2015). Based on ECM and TAM, the relationships among SAT, PU, PEOU, and BI were
confirmed in previous assessments of technology acceptance (Amin et al., 2014; Islam, 2015;
Venkatesh et al., 2011), especially in the context of higher education (Daghan & Akkoyunlu,
2016; Lin & Wang, 2012). Specifically, Cheng (2021) shown users with higher satisfaction with
an online information system will also have greater intention in using it continuously.

Competence in Using ICT for Instructional Design

To our knowledge, some teachers at the University have expressed their very limited use of LA
in their teaching, despite the institution's mandatory requirement for students to use e-learning
either completely online or in hybrid learning mode. A recent internal project (Chan et al., 2022)
conducted at the same institution found that a number of teachers were not too aware of any LA
promotion activities (e.g., workshops or seminars). Some expressed that they did not feel the
need to use LA in their courses extensively. Teachers can use LA data as a source of feedback to
modify their courses and LMS modules. For example, every time a student interacts with an
LMS, relevant data (e.g., login frequency, chat and thread history, quiz score, video consumption
and duration, timestamp of each action) are created and collected; virtually every click a student
makes and their related activities are recorded. By evaluating students’ consumption of LMS
online resources, teachers are able to determine which specific resources and topics have the
lowest rate of access and require further amendment or the provision of additional materials
(Bakharia et al., 2016; Lockyer et al., 2013; Soffer et al., 2019). Thus, LA data can facilitate the
design of e-learning environments, thereby improving the students’ overall experience (Chan et
al., 2021a). A teacher’s lack of intention to use LA may seriously undermine their instructional
course design. Conversely, Yal¢in et al. (2021) asserted that professionals in the field of
instructional design should possess the ability to identify the learning problems of students. This
suggests that there may be a significant correlation between a teacher’s familiarity with
instructional design and their use of LA in teaching. Indeed, an educator’s (e.g., teaching staff or
instructional designer) application of LA has been confirmed to be highly related to the
performance of instructional design tasks (Bakharia et al., 2106; Lockyer et al., 2013).

Contemporary instructional design in higher educational curricula is highly integrated with
online e-learning. Although teachers’ “competence in instructional design” most likely also
encompasses their “capability in using ICT applications”, a specifically designed construct that
focuses on these two aspects as a cohesive concept could avoid respondent confusion with the
questionnaire items. Drawing on the “ICT competence framework” created by the Expertise
NetWork (ENW AUGent, 2013), Tondeur et al. (2017) developed a validated instrument to
measure pre-service teachers’ (i.e., student teachers) ICT competence. This framework was
designed to be “applicable and adaptable” for teacher training institutions that aimed to eliminate
redundancies from “complex stipulations” of several different ICT frameworks and form “a
useful format that could be used in concrete situations”. One construct from this instrument is the
ICID (originally “ICTC-ID”), which was designed to measure competence in areas that Tondeur
and his team deemed essential for the integration of ICT into instructional design. The eight
items in this ICID competence construct were combined to measure the magnitude of teachers’
competence in using “ICT to support and strengthen their instructional practice” (Tondeur et al.,
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2017).The present study was prompted by the idea that if teachers are more knowledgeable and
competent in using ICT for instructional design, they will also have a greater intention to use and
apply LA to their courses. This would enhance their teaching and lead to improved student
learning (Amida et al., 2022; Bakharia et al., 2016; Lockyer et al., 2013). An “enhancement” can
be a change of teaching strategy that improves student academic performance (Grgnlien et al.,
2021). For example, teachers can focus on suppling easier to understand learning materials for
students based on a “supply chain of information” (Elastika et al., 2021).

To recap, PEOU, PU and SAT have been shown to be major empirical predictors of users’
acceptance of technology across various disciplines. In addition, previous studies have suggested
the inclusion of additional factors to the TAM to form an extended model (Ali et al., 2013;
Papamitsiou & Economides, 2014). In the present study, we applied an additional factor (i.e.,
teachers’ competence in using ICT for performing instructional design practices) (Tondeur et al.,
2007; Tondeur et al., 2017) to determine its relationship with LA usage intention. Thus, we
proposed an extended TAM (Figure 1) with the following hypotheses:

H1. PEOU is positively related to teachers' PU of LA.

H2. PU is positively related to teachers' intention to use LA (BI).
H3. PEOU is positively related to teachers' intention to use LA (Bl).
H4. PU is positively related to SAT with LA use.

H5. PEOU is positively related to SAT with LA use.

H6. SAT is positively related to intention to use LA (BI).

H7. ICID is positively related to teachers' PEOU of LA.

H8. ICID is positively related to teachers' PU of LA.

H9. ICID is positively related to teachers' intention to use LA (BI).
H10. ICID is positively related to SAT with LA use.

Figure 1. Research Model of Teachers’ LA Usage Acceptance

H10

\ICID

* Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural intention; SAT, satisfaction; ICID,
ICT competence for instructional design.
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METHODOLOGY

Ethical approval was obtained from the University’s Institutional Review Board. E-mail
invitations for participation were sent to all the staff who were recorded as instructors, with a
URL embedded directing them to a self-administered questionnaire on an online survey
platform. Participants were required to complete the informed consent section before proceeding
to the questions. Only data from participants who indicated that they used learning analytics and
had teaching duties were included in the analysis. This study did not explicitly restrict the use of
any online e-learning systems/platforms/tools as a prerequisite.

The study was conducted from January to April 2022. A total of 178 participants completed the
questionnaire. Table 1 summarises the roles of the participants played, of which, 67 indicated
they were in multiple roles. Participants from 31 various departments (or centres/divisions/units)
and faculties answered the questionnaire. The questionnaire comprised 22 items that examined
the participants’ acceptance of LA usage and their self-perceived competence in using ICT for
instructional design purposes: 11 items were adopted from the TAM (Davis, 1989) to measure
PU, PEOU and BI; 3 items were adopted from Wu et al.’s study (2010) to measure SAT; and 8
items were from Tondeur et al. (2017) and measured ICID. All constructs were scored on a 5-
point Likert scale ranging from “strongly disagree” to “strongly agree”. All question items and
their original source are listed in Table 2.

SPSS 26 and AMOS 26 were used to perform the data analysis. Structural equation modelling
was used to evaluate the causal relationships among the proposed factors.

Table 1. Roles of Participants
n Role
0 Head of department / Faculty dean
18 | Programme leader
79 | Subject leader
133 | Subject teacher / Lecturer / Instructor
7 Teaching assistant
21 | Research staff with teaching duty

*n: not mutually exclusive

Table 2. Construct Abbreviations and Corresponding Measurement Items

Construct name Item Question description
Perceived usefulness PU1 Using LA would improve my teaching performance
Davis (1989) PU2 Using LA would enhance my effectiveness in teaching

PU3 Using LA would help me in accomplishing my teaching
tasks more quickly

PU4 Using LA increases my productivity

PU5 Overall, I find LA useful to my teaching

Perceived ease of use PEOUL1 | Learning to use LA would be easy for me

Davis (1989) PEOU?2 | It would be easy for me to become skilful at using LA

PEOU3 | The way to use LA is clear and understandable

PEOU4 | Overall, I find using LA is easy
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Behavioural intention Bll | intend to use LA in the next 3 months
Venkatesh et al. (2003) BI2 | plan to use LA in the next 3 months
Satisfaction SAT1 | I am satisfied with the efficiency in using LA
Wu et al. (2010) SAT?2 I am satisfied with the effectiveness in using LA

SAT3 Overall, | am satisfied with LA

ICT  competence in | ICID1 | Select ICT-applications in view of a specific educational

instructional design setting

Tondeur et al. (2014) ICID2 | (Re)design ICT-applications in view of a specific

educational setting

ICID3 | Use ICT to differentiate learning and instruction

ICID4 | Track the learning progress of students in a digital way

ICID5 | Evaluate students with the help of ICT

ICID6 | Use ICT appropriately to communicate with students

infrastructure

ICID7 | Design a learning environment with the available

ICID8 | Select ICT-applications effectively in creating a learning
environment (e.g., in view of the group size)

RESULTS
Validation

Descriptive statistics, including skewness and kurtosis values, for each item are presented in
Table 3. According to Kline (2005), the recommended absolute values should not go beyond 3
and 10 for skewness and kurtosis, respectively; these normality thresholds were satisfied for each
item. Cronbach’s alpha was used to check the internal consistency within each construct (Table
3). Alpha values were all greater than .70, which is the recommended value suggested by
previous studies (Bland & Altman, 1997; Nunnally & Bernstein, 1994). In addition, all factor
loadings, composite reliability (CR) and average variance extracted (AVE) values (Table 4) were
larger than the recommended values of .50, .70 and .50 respectively (Fornell & Larker, 1981,

Hair et al., 2006). Thus, good convergent validity was achieved.

Table 3. Descriptive Statistics, Skewness, Kurtosis and Cronbach's Alpha

Item Mean | s.d. | Skewness | Kurtosis | Cronbach’s o
PU1 3.96 |.72 |-1.12 3.52 .90
PU2 3.95 |.71 | -.96 2.69

PU3 348 | .86 | -.46 .38

PU4 343 | .87 |-.29 22

PU5 381 |.74 | -94 1.94

PEOULl | 3.70 | .77 | -.49 .88 91
PEOU2 | 3.64 | .80 |-.25 .36

PEOU3 | 351 | .83 |-51 41

PEOU4 | 356 | .77 | -.30 A1

Bl1 3.82 | .83 |-1.00 2.09 .97
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BI2 3.78 | .85 | -.95 1.72

SAT1 |[352 |.80 |-33 29 .96
SAT2 362 |.77 | -40 23

SAT3 | 365 |.78 | -.46 .30

ICID1I |3.63 |.78 | -.19 .07 94
ICID2 |3.46 | .86 |-.16 12

ICID3 | 353 |.78 | -.13 .04

ICID4 | 3.62 |.82 |-43 32

ICID5 |3.64 |.79 | -48 .26

ICID6 |3.81 |.79 | -47 34

ICID7 |3.68 |.75 |-.31 .36

ICID8 |3.69 |.77 |-.38 .32

* Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural intention; SAT, satisfaction; ICID,
ICT competence for instructional design.

Discriminant validity was confirmed if the square root of the AVE exceeded the correlations of a
particular construct and the remaining constructs (Fornell & Larker, 1981). The square root of
AVE exceeded the Pearson r value for each construct and its off-diagonal counterparts; therefore,
discriminant validity was adequate.

The goodness-of-fit was assessed using the Chi-square test (y2/df), comparative fit index (CFI),
Tucker-Lewis index (TLI), root mean square error of approximation (RMSEA) and standardised
root mean square residual (SRMR) (Hair et al., 2006; O’Rourke & Hatcher, 2013). Threshold
values of %2/df<5.00, CFI>.90, TLI>.90, RMSEA<.08 and SRMR<.08 indicated a good fit
between the model and data. The results of the final model indicated a good structural model fit:
x2/df=1.56, CF1=.97, TLI=.97, RMSEA=.06 and SRMR=.06.

Table 4. Factor Loading, CR and AVE

ltemn Factor loading | CR | AVE | VAVE
PU1 .86 .89 | .63 .79
PU2 .82

PU3 .68

PU4 .70

PUS .88

PEOUL | .79 90 | .70 .83
PEOU2 | .75

PEOU3 | .89

PEOU4 | .90

BIl .95 97 | .94 .97
BI2 99

SAT1 | .90 97 1.90 .95
SAT2 .97
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SAT3 | .94
ICID1 | .81 .94 | .66 81
ICID2 | .78
ICID3 | .84
ICID4 | .84
ICID5 | .85
ICID6 | .75
ICID7 | .70
ICID8 | .89
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* Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural intention; SAT, satisfaction; ICID,

ICT competence for instructional design.

Table 5. Discriminant Validity

PU | PEOU | Bl | SAT | ICID
PU 79
PEOU | .74 | .83
Bl .65 | .53 97
SAT | .74 |.79 62 | .95
ICID | .50 ] .59 441 .50 | .81

* Values in bold are the square root of AVE
** Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural intention; SAT, satisfaction;
ICID, ICT competence for instructional design.

Model Testing Results

The analysis was followed by a series of steps designed to compare the sub-models and a
finalised model was shown at the end. Dotted path means not significant (p>.05). The original
model from Davis (1986) was used to observe the causal relationships of the three fundamental
constructs of TAM, namely PU, PEOU and Bl (Model 1: see Figure 2). Out of the three paths,
two were found to be significant: PEOU—PU (H1: p=.75; p<.001) and PU—BI (H2: B=.56;
p<.001). PEOU—BI was insignificant (H3: f=.12; p=.28). The explanatory power of the model

(R?) was .43.
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Figure 2. Hypothesis Testing and Results: Model 1

R2=.56 R2=.42
H2
BU 56
H3 .~
H1 - 19
.75 -,
P d

* Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural intention.

In Model 2, the effect of the SAT construct on Bl (H6) was examined. The variance explained
(R2=.3 8) by the causal path in this model (f=.61; p<.001) was slightly lower than that in the first
model (Figure 3).

Figure3. Hypothesis Testing and Results: Model 2
R2=.38

H6
.61

SAT

* Note: Bl, behavioural intention; SAT, satisfaction.

In Model 3, ICID was tested. A significant causal relationship with BI (H9: p=.44; p<.001) was
observed, with a weak R? (.20) (Figure 4).

Multidisciplinary Journals
www.multidisciplinaryjournals.com @




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Figure 4. Hypothesis Testing and Results: Model 3
R2=.19

H9|.44

ICID

* Note: BI, behavioural intention; ICID, ICT competence for instructional design.
Model 4 consisted of the addition of ICID to Model 2; the variance explained (R*=.39) was
increased by only 1%. The path coefficient of SAT—BI was decreased by .07 (H6: p=.54;
p<.001). ICID showed a moderate effect on SAT (H10: p=.59; p<.001), but insignificant effect
on BI (H9: B=.12; p=.13) (Figure 5).

Figure 5. Hypothesis Testing and Results: Model 4

R2=.39

R2=.35

* Note: BI, behavioural intention; SAT, satisfaction; ICID, ICT competence for instructional design.
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Model 5 consisted of the three original TAM constructs, with the addition of ICID. PEOU again
showed an insignificant effect on BI (H3: =.03; p=.81). The causal relationships of PEOU—PU
(H1) and PU—BI (H2) were on par with Model 1: =76 (p<.001) and P=.55 (p<.001),
respectively. Furthermore, ICID directly and significantly affected PEOU (H7: B=.61; p<.001),
but not BI (H9: p=.15; p=.06). The variance explained was raised slightly in Model 5 (43.5%)
compared to Model 1 (42.5%) (Figure 6).

Figure 6. Hypothesis Testing and Results: Model 5

R2=.57 R?=.44

* Note: PU, perceived usefulness; PEOU, perceived ease of use; B, behavioral intention; ICID, ICT competence for
instructional design.

Figure 7 shows the final model (Model 6) — an extended TAM, which included all the
aforementioned constructs: PEOU, PU, BI, SAT and ICID. PEOU—BI (H3: p=-.11; p=.42),
ICID—BI (H9: p=.10; p=.20) and ICID—PU (HS8: p=.10; p=.21) were insignificant and therefore
excluded in the final model. The following paths were significant: PEOU—PU (H1: B=.75),
PU—BI (H2: p=41), SAT—BI (H6: p=31), ICID-PEOU (H7: B=.60), ICID—SAT (H10:
B=.16), PU—-SAT (H4: p=30) and PEOU—-SAT (HS5: P=.48) (all p<.001, except for
ICID—SAT (H10), which had a slightly larger p-value of .01).
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Figure 7. Hypothesis Testing and Results: Model 6 (Final Model)

R%=.56

R2=.46

R2=.69

* Note: PU, perceived usefulness; PEOU, perceived ease of use; BI, behavioural intention; SAT, satisfaction; ICID,
ICT competence for instructional design.

PU was explained by PEOU with an R? of .56, while PEOU was explained by ICID with an R?
of .36. PEOU, PU and ICID explained 69.2% of the variance in SAT. Only PU and SAT directly
contributed to the variance in Bl. Altogether, the model accounted for 45.5% of the variance in
teachers’ BI of using LA, thus yielding increases of only 3% compared to Model 1 (PEOU and
PU), 6.8% compared to Model 4 (SAT and ICID) and 7.9% compared to Model 2 (SAT). Table
6 shows a list of hypotheses with path coefficients and B values of the finalised model. In
summary, there was a good fit between the data and finalised version of the model.

Table 6. Summary of Hypotheses (Final Model

Hypothesis | Path Standardised coefficient () | Significant
H1l PEOU—PU A5 Yes
H2 PU—BI 41 Yes
H3 PEOU—BI - No
H4 PU—SAT 30 Yes
H5 PEOU—SAT | .48 Yes
H6 SAT—BI 31 Yes
H7 ICID—PEOQOU | .60 Yes
H8 ICID—PU - No
H9 ICID—BI - No
H10 ICID-SAT 16 Yes

* Not significant: p>.05

** Note: PU, perceived usefulness; PEOU, perceived ease of use; Bl, behavioural

ICID, ICT competence for instructional design.
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DISCUSSION

This study proposed an extended TAM that accounted for teachers’ ICT competence in
instructional design, in order to explain teachers’ perception LA usage and their future intention
to use it. The aims of this research were: to explore teachers’ acceptance of using LA in their
teaching and to study the relationships among the original TAM constructs (with SAT) and an
additional construct of ICID, in a hypothesised research model.

The key findings were as follows:

- PU has direct and significant effects on both Bl and SAT (H2, H4).

- PEOU has direct and significant effects on teachers’ PU and SAT (H1, HS).
- SAT has direct and significant effects on Bl (H6).

- ICID has direct and significant effects on both PEOU and SAT (H7, H10).
- H3, H8 and H9 are not significant and are rejected in the present model.

Agreement on PU of using LA in teaching was observed in the majority (82.6%) of participants,
while 75.3%, 74.2%, 71.8% and 64.5% of participants expressed agreement on ICID, Bl, PEOU
and SAT, respectively. The results of this study revealed that while Bl was not explicitly affected
by PEOU, there were implicit effects through mediation. In the finalised model, PU and SAT
were mediators of PEOU in the prediction of Bl. This showed that PEOU was a common
implicit factor for predicting Bl. PU and SAT were the two strongest factors that affected
teachers’ continuance intention of using LA directly. An understanding of the roles of PU and
SAT in predicting teachers' intention to continue using LA is particularly crucial for promoting
adoption and effective use of LA for teaching in higher education. It is important to emphasise
the potential benefits of these tools in enhancing teaching and learning outcomes, as well as
ensuring that teachers have the necessary support and resources to effectively integrate LA use
into their pedagogical practices. Furthermore, efforts should be made to ensure that teachers have
a positive experience when using LA. For example, teachers could be provided with user-
friendly interfaces, clear instructions for the applications, and ongoing support and training.
Through these means, higher education institutions can promote a culture of innovation and
improvement, where teachers are empowered to use LA and other e-learning tools to enhance the
quality of education for their students.

Overall, PU, PEOU and ICID accounted for 69.2% of the variance observed in SAT, with PEOU
having the biggest path coefficient (.48). PEOU also solely affected PU with a large B of .750.
These findings indicate that an increased PEOU will lead to higher PU and SAT and greater
inclination to continue using LA for teaching. Previous studies have reported that PEOU is a key
determinant of technology acceptance. Yuen and Ma (2008) found that PEOU of the Interactive
Learning Network e-learning platform was “extremely important” amongst in-Service teachers.
Schoonenboom (2014) concluded that instructors’ “high level” ease of use of the Blackboard
LMS was one of the primary reasons for a “high level” of intent to use the system. As
technology evolves, PEOU will remain a major consideration during product development
(Burke, 2013; Vredenburg, 2003). Although PEQU is one of the fundamental constructs of the
TAM, recent studies on the other hand have found that it is not a strong factor (Scherer et al.,
2019; Schepers & Wetzels, 2007; Zhang et al., 2012). The lower importance of PEOU may be
due to the fact that participants had no choice but to use the technology. For example, in the
present study, teachers may have felt that LA usage was de facto mandatory, despite the fact that
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the university or faculties informed them that using LA in their courses was optional. Some
teachers may also have felt that the use of LA in their teaching was an inevitable trend. In
addition to considering the time needed to use LA effectively, teachers may also have accounted
for other factors such as explicit motivations (e.g., student engagement, learning outcomes).
Thus, whether LA use was perceived as easy may not have been a deciding factor in their
eventual decision to continue using LA.

Conversely, while some recent studies have reported that the impact of PEOU on technology
acceptance is relatively low, it may still be highly relevant in certain population groups. In a
previous study conducted by Burke (2013), certain groups of consumers were more concerned
with the ease of use of a product, rather than its functional features. Consumers who opted for
simplicity when purchasing a DVD recorder had less product knowledge. On the other hand,
those who already owned a complex smart phone would replace their phone with relatively little
concern for whether the phone was easy to use. These findings may help explain the teachers’
low concern for PEOU in the present study, as they may have already been proficient in using
LA; indeed, LA is not a new technology and has been increasingly used in universities over the
past several years (Ifenthaler & Yau, 2018).

ICID is a relatively novel construct specifically created by Tondeur et al. (2007) to understand
teachers’ competence in using ICT for instructional design purposes. The addition of this
construct to the TAM facilitates a deeper understanding of factors that can potentially increase
motivation for LA use among teachers. Our findings showed that ICID was a relatively weak
factor in the direct prediction of Bl, as it only explained 19.5% of the variance. In fact, when
combined with SAT into the model (see Model 4), the path from ICID to Bl became insignificant
and R? was only increased by 1%, although the path coefficient (ICID on SAT) was still
significant with an intermediate effect. While we hypothesised that ICID would be a direct factor
influencing BI, this was contradicted by our results. Indeed, PU and SAT overshadowed the
effects of ICID on BI within the model. In light of the potential impact of teachers’ ICID on their
eagerness to use LA in their teaching, it is important to consider the design and implementation
of professional development programs that aim to enhance these skills. Rather than conducting
separate workshops for LA and instructional design, an integrated approach may be more
effective in promoting the adoption of LA in higher education. To achieve this, it may be
necessary to review and rethink the existing professional development offerings for teachers. An
integrated approach that combines instruction in both LA and instructional design may better
equip educators to implement LA tools effectively in their teaching. Such an approach may also
have the added benefit of reducing the time and resources required to deliver separate training on
both topics. Providing teachers with a deeper understanding of the pedagogical underpinnings of
LA and how it can be effectively integrated into instructional design may increase their
eagerness to adopt LA tools in teaching practices.

Nevertheless, ICID was a significant factor for predicting both PEOU and SAT; ICID explained
35.7% of the variance in PEOU (B=.60), reflecting a decent, albeit not strong, predictive ability.
These findings indicated that teachers who felt that they were more competent in using ICT for
instructional design tasks also found it easier to use LA and were more satisfied with its use. A
previous internal study reported that teachers who were more competent in ICT, or particularly
keen on designing and making use of their courses’ LMS modules, were also more inclined to
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engage with LA professional development workshops and seminars (Chan et al., 2022). Thus, if
a teacher’s ICID can be demonstrated to be a valid factor (whether implicitly or explicitly) in
motivating teacher eagerness in using LA to teach, then more resources should be diverted to
train teachers in instructional design tasks. Therefore, the provision of additional instructional
design training for teachers (using ICT/e-learning) may increase their competence and lower
their PEOU and SAT thresholds, thereby promoting their intention to use LA.

Limitations

Some limitations are acknowledged in this study. First, the sampling frame was limited to
teaching staff at a single university. Future studies may also consider the inclusion of teachers
from other institutes, if we want to further increase the generalisability of the study results. In
this study participants from 31 units (including faculties and departments/centres) completed the
questionnaire, this suggests a reasonable level of representation across departments and
strengthens the generalisability of our findings.

Although invitations were sent to all staff who were registered as teachers involved in online
LMS courses, this approach may have only attracted participants who were attentive to emails,
particularly mass promotional emails from various departments and faculties. Other means of
recruitment such as cold calling may resolve this issue.

This study utilised a cross-sectional design. Future studies may consider using a longitudinal
design and extending the observation period to a subsequent academic year or semester to
determine for example whether a teacher’s perception in future intention of LA use in the current
semester will have an effect on their subsequent perception of using LA in the next semester.
While the focus of the present study was to understand the effect of various factors on teachers’
continuance in LA use, to better understand the complexity of teachers’ attitude to LA, future
studies should consider evaluating the impact of faculty requirements for LA use and how these
are enforced.

CONCLUSIONS

This study demonstrated that PU and SAT were significantly related to teachers’ intention to
continue using LA in teaching. PEOU of LA and ICID were not found to be meaningful factors
in the expressed intent to subsequent use of LA, but contributed implicitly via mediation.
Nevertheless, ICID significantly affected PEOU and SAT. The results of this study could
facilitate the exploration of novel ways to promote LA implementation in teaching. This would
be particularly relevant for higher education settings, where instructional design tasks primarily
involve the use of LA.

The results of this study may fill a gap in the literature in terms of whether teachers’ competence
in instructional design using ICT will motivate and affect their intention to use LA in teaching.
This research contributes empirical evidence on teachers’ acceptance and utilisation of LA,
which is particularly relevant for university stakeholders and policy makers, and provides
directions for future studies in this field.

Multidisciplinary Journals
www.multidisciplinaryjournals.com M




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Disclosure Statement
No conflict of interest was reported by the authors.
REFERENCES

Abbas, R. M., Carroll, N., & Richardson, I. (2018, June). In technology we trust: Extending
TAM from a healthcare technology perspective. In 2018 IEEE International Conference
on Healthcare Informatics (ICHI) (pp. 348-349). IEEE.
https://doi.org/10.1109/ICHI1.2018.00051

Abdullah, F., & Ward, R. (2016). Developing a general extended technology acceptance model
for e-learning (GETAMEL) by analysing commonly used external factors. Computers in
Human Behavior, 56, 238-256. http://dx.doi.org/10.1016/j.chb.2015.11.036.

Ali, L., Asadi, M., Gasevi¢, D., Jovanovi¢, J., & Hatala, M. (2013). Factors influencing beliefs
for adoption of a learning analytics tool: An empirical study. Computers & Education,
62, 130-148. https://doi.org/10.1016/j.compedu.2012.10.023.

Al-Qaysi, N., Mohamad-Nordin, N., & Al-Emran, M. (2020). Employing the technology
acceptance model in social media: A systematic review. Education and Information
Technologies, 25, 4961-5002. https://doi.org/10.1007/s10639-020-10197-1

Amida, A., Herbert, M. J., Omojiba, M., & Stupnisky, R. (2022). Testing and exploring the
predictors of faculty motivation to use learning analytics to enhance teaching
effectiveness. Journal of Computing in Higher Education, 1-32. https://doi.org/
10.1007/s12528-022-09309-2

Amin, M., Rezaei, S., & Abolghasemi, M. (2014). User satisfaction with mobile websites: the
impact of perceived usefulness (PU), perceived ease of use (PEOU) and trust. Nankai
Business Review International, 5(3), 258-274.https://doi.org/10.1108/NBRI-01-2014-
0005

Ashrafi, A., Zareravasan, A., Rabiee Savoji, S., & Amani, M. (2022). Exploring factors
influencing students’ continuance intention to use the learning management system
(LMS): A multi-perspective framework. Interactive Learning Environments, 30(8), 1475-
1497. https://doi.org/10.1080/10494820.2020.1734028

Azcona, D., Hsiao, I. H.,, & Smeaton, A. F. (2019). Detecting students-at-risk in computer
programming classes with learning analytics from students’ digital footprints. User
Modeling and User-Adapted Interaction, 29, 759-788. https://doi.org/10.1007/s11257-
019-09234-7

Bakharia, A., Corrin, L., De Barba, P., Kennedy, G., Gasevi¢, D., Mulder, R., Williams, D.,
Dawson, S., & Lockyer, L. (2016, April). A conceptual framework linking learning
design with learning analytics. In Proceedings of the sixth international conference on
learning analytics & knowledge (pp. 329-338).
http://dx.doi.org/10.1145/2883851.2883944

Bandura, A. (1986). Social foundations of thought and action: A social cognitive theory. NY:
Prentice-Hall.

Bach, M. P., Celjo, A., & Zoroja, J. (2016). Technology acceptance model for business
intelligence systems: Preliminary research. Procedia Computer Science, 100, 995-1001.
https://www.sciencedirect.com/science/article/pii/S1877050916324395/pdf?md5=504fdc
87356e9efc836edb3143ac86d5&pid=1-s2.0-S1877050916324395-main.pdf

Multidisciplinary Journals
www.multidisciplinaryjournals.com 141




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Bhattacherjee, A. (2001a). An empirical analysis of the antecedents of electronic commerce
service continuance. Decision support systems, 32(2), 201-214.
https://doi.org/10.1016/S0167-9236(01)00111-7

Bhattacherjee, A. (2001b). Understanding information systems continuance: An expectation-
confirmation model. MIS quarterly, 351-370. https://doi.org/10.2307/3250921

Bland, J. M., & Altman, D. G. (1997). Cronbach's alpha. BMJ (Clinical research ed.),
314(7080), 572. https://doi.org/10.1136/bmj.314.7080.572

Burke, P. F. (2013). Seeking simplicity in complexity: The relative value of ease of use
(EOU)-based product differentiation. Journal of Product Innovation Management, 30(6),
1227-1241. DOI: 10.1111/jpim.12056

Chan, A. K., Botelho, M. G., & Lam, O. L. (2019). Use of learning analytics data in health care—
related educational disciplines: Systematic review. Journal of medical Internet
research, 21(2), e11241. https://doi.org/10.2196/11241

Chan, A. K., Botelho, M. G., & Lam, O. L. (2021a). An exploration of student access to a
learning management system—challenges and recommendations for educators and
researchers. European Journal of Dental Education, 25(4), 846-855. DOI:
10.1111/eje.12664

Chan, A. K., Botelho, M. G., & Lam, O. L. (2021b). The relation of online learning analytics,
approaches to learning and academic achievement in a clinical skills course. European
Journal of Dental Education, 25(3), 442-450. DOI: 10.1111/eje.12619

Chan, A., Tse, S. K., & Chan, C. S. (2022). Learning analytics for enhancement of VTL at
subject level: A gap analysis with follow-up training. Internal TDG report: unpublished.

Chao, C. M. (2019). Factors determining the behavioral intention to use mobile learning: An
application and extension of the UTAUT model. Frontiers in psychology, 10, 1652.
https://doi.org/10.3389/fpsyg.2019.01652

Cheng, Y. M. (2021). Drivers of physicians’ satisfaction and continuance intention toward the
cloud-based hospital information system. Kybernetes, 50(2), 413-442.
https://www.emerald.com/insight/0368-492X.htm

Cheng, M., & Yuen, A. H. K. (2018). Student continuance of learning management system use:
A longitudinal exploration. Computers & Education, 120, 241-253. https://doi.org/
10.1016/j.compedu.2018.02.004

Cheng, X., Bao, Y., Yang, B., Chen, S., Zuo, Y., & Siponen, M. (2023). Investigating students’
satisfaction with online collaborative learning during the COVID-19 period: An
expectation-confirmation model. Group Decision and Negotiation, 32(4), 749-778.
https://doi.org/10.1007/s10726-023-09829-x

Chintalapati, N., & Daruri, V. S. K. (2017). Examining the use of YouTube as a Learning
Resource in higher education: Scale development and validation of TAM model.
Telematics and Informatics, 34(6), 853-860. http://dx.doi.org/10.1016/j.tele.2016.08.008.

Daghan, G., & Akkoyunlu, B. (2016). Modeling the continuance usage intention of online
learning environments. Computers in Human Behavior, 60, 198-211.
https://doi.org/10.1016/j.chb.2016.02.066

Davis, F. D. (1985). A technology acceptance model for empirically testing new end-user
information systems: Theory and results (Doctoral dissertation, Massachusetts Institute of
Technology). https://dspace.mit.edu/bitstream/handle/1721.1/15192/14927137-MIT.pdf

Davis, F. D. (1989). Perceived usefulness, perceived ease of use, and user acceptance of
information technology. MIS Quarterly, 319-340. https://www.jstor.org/stable/249008

Multidisciplinary Journals
www.multidisciplinaryjournals.com @




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Davis, F. D., Bagozzi, R. P., & Warshaw, P. R. (1989). User acceptance of computer technology:
A comparison of two theoretical models. Management Science, 35(8), 982-1003.
https://doi.org/10.1287/mnsc.35.8.982

El Alfy, S., Gomez, J. M., & Dani, A. (2019). Exploring the benefits and challenges of learning
analytics in higher education institutions: A systematic literature review. Information
Discovery and Delivery, 47(1), 25-34. http://dx.doi.org/10.1108/IDD-06-2018-0018

Elastika, R. W., & Dewanto, S. P. (2021). Analysis of Factors Affecting Students’ Mathematics
Learning Difficulties Using SEM as Information for Teaching Improvement.
International Journal of Instruction, 14(4), 281-300.
https://doi.org/10.29333/iji.2021.14417a

ENW AUGent. (2013). The Flemish ICT Development Profile for Teacher Educators.
Retrieved on August 20th, 2014 through http://enwaugent.be/

Firat, M. (2016). Determining the effects of LMS learning behaviors on academic achievement
in a learning analytic perspective. Journal of Information Technology Education.
Research, 15, 75. DOI:10.28945/3405

Fishbein, M., & Ajzen, I. (1975).Belief, attitude, intention and behavior: An introduction to
theory and research. Reading, MA: Addison-Wesley.

Fishbein, M., & Ajzen, I. (1980). Predicting and understanding consumer behavior: Attitude-
behavior correspondence. In Ajzen, |. & Fishbein, M. (eds.). Understanding Attitudes and
Predicting Social Behavior (pp. 148-172). Englewood Cliffs, NJ: Prentice Hall.

Fishbein, M., & Ajzen, I. (2011). Predicting and changing behavior: The reasoned action
approach. Psychology press.

Fornell, C., & Larcker, D. F. (1981). Evaluating structural equation models with unobservable
variables and measurement error. Journal of marketing research, 18(1), 39-50.
https://doi.org/10.1177/002224378101800104

GaSevi¢, D., Dawson, S., & Siemens, G. (2015). Let’s not forget: Learning analytics are about
learning. TechTrends, 59(1), 64-71.
https://link.springer.com/content/pdf/10.1007/s11528-014-0822-x.pdf

Granlien, H. K., Christoffersen, T. E., Ringstad, @., Andreassen, M., & Lugo, R. G. (2021). A
blended learning teaching strategy strengthens the nursing students’ performance and
self-reported learning outcome achievement in an anatomy, physiology and biochemistry
course-A quasi-experimental study. Nurse Education in Practice, 52, 103046.
https://doi.org/10.1016/j.nepr.2021.103046

Hair, J. F., Black, W. C., Babin, B. J., Anderson, R. E., & Tatham, R. L. (2006). Multivariate
data analysis (Vol. 6). Pearson Prentice Hall, Upper Saddle River.

Hsu, C. L., & Lin, J. C. C. (2015). What drives purchase intention for paid mobile apps?—An
expectation confirmation model with perceived value. Electronic commerce research and
applications, 14(1), 46-57.https://doi.org/10.1016/j.elerap.2014.11.003

Ifenthaler, D., & Yau, J. Y. K. (2018). Utilising learning analytics for study success in higher
education: A systematic review. Open Oceans: Learning without borders. Proceedings

ASCILITE, 406-411.
https://www.academia.edu/download/65094081/ASCILITE_2018 Proceedings_Final.pdf
#page=408

Islam, A. N. (2015). The Moderation Effect of User-Type (Educators vs. Students) in Learning
Management System Continuance. Behaviour & Information Technology, 34 (12), 1160-
1170.https://doi.org/10.1080/0144929X.2015.1004651

Multidisciplinary Journals
www.multidisciplinaryjournals.com @




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Johnson, L., Becker, S. A., Cummins, M., Estrada, V., Freeman, A., & Hall, C. (2016). NMC
horizon report: 2016 higher education edition (pp. 1-50). The New Media Consortium.

Karkonasasi, K., Cheah, Y. N., Vadiveloo, M., & Mousavi, S. A. (2023). Acceptance of a Text
Messaging Vaccination Reminder and Recall System in Malaysia’s Healthcare Sector:
Extending the Technology  Acceptance Model. Vaccines, 11(8), 1331.
https://www.mdpi.com/2076-393X/11/8/1331/pdf

Kline, R. B. (2005). Principles and practice of structural equation modeling: Guilford Press.
https://pdfs.semanticscholar.org/9f61/4aefcc38de8aad25a190560055dff40fabed.pdf

Kotzer, S., & Elran, Y. (2012). Learning and teaching with Moodle-based E-learning
environments, combining learning skills and content in the fields of Math and Science &
Technology. Proceedings of 1% Moodle Research Conference, 122-131.
https://research.moodle.org/55/1/16%20-%20Kotzer%20-
%20Learning%20and%20teaching%20with%20Moodle-based%20E-learning.pdf

Lin, W. S., & Wang, C. H. (2012). Antecedences to continued intentions of adopting e-learning
system in blended learning instruction: A contingency framework based on models of
information system success and task-technology fit. Computers & Education, 58(1), 88-
99. https://doi.org/10.1016/j.compedu.2011.07.008

Lockyer, L., Heathcote, E., & Dawson, S. (2013). Informing pedagogical action: Aligning
learning analytics with learning design. American Behavioral Scientist, 57(10), 1439-
1459. DOI: 10.1177/0002764213479367

Mahnegar, F. (2012). Learning management system. International Journal of Business and
Social Science, 3(12).

Mavroudi, A., Papadakis, S., & Ioannou, 1. (2021). Teachers’ views regarding learning analytics
usage based on the technology acceptance model. TechTrends, 65(3), 278-287.
https://doi.org/10.1007/s11528-020-00580-7

Mizher, R. A., & Alwreikat, A. A. (2023). EFL students’ use of e-books for e-learning: Applying
technology acceptance model (TAM). Journal of Language Teaching and
Research, 14(1), 153-162.
https://jltr.academypublication.com/index.php/jltr/article/download/5359/4333

Nikou, S. A., & Economides, A. A. (2017). Mobile-based assessment: Investigating the factors
that influence behavioral intention to use. Computers & Education, 109, 56-73.
http://dx.doi.org/10.1016/j.compedu.2017.02.005.

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric theory. New York: McGraw-Hill.

O’Rourke, N., & Hatcher, L. (2013). A Step-by-Step Approach to Using SAS for Factor Analysis
and Structural Equation Modeling. SAS Institute.

Oliveira, A. W., & Brown, A. 0. (2016). Exemplification in science instruction: Teaching and
learning through examples. Journal of Research in Science Teaching, 53(5), 737-767.
DOI 10.1002/tea.21319

Papamitsiou, Z., & Economides, A. A. (2014). Learning analytics and educational data mining in
practice: A systematic literature review of empirical evidence. Journal of Educational
Technology & Society, 17(4), 49-64. https://www.jstor.org/stable/10.2307/jeductechsoci.
17.4.49

Pipitwanichakarn, T., & Wongtada, N. (2021). Leveraging the technology acceptance model for
mobile commerce adoption under distinct stages of adoption: A case of micro
businesses. Asia  Pacific Journal of Marketing and Logistics, 33(6), 1415-
1436.https://doi.org/10.1108/APJML-10-2018-0448

Multidisciplinary Journals
www.multidisciplinaryjournals.com M




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Rajabalee, Y. B., & Santally, M. I. (2021). Learner satisfaction, engagement and performances in
an online module: Implications for institutional e-learning policy. Education and
Information Technologies, 26(3), 2623-2656. http://doi.org/10.1007/s10639-020-10375-1

Ratna Wulan, W., Widianawati, E., Pantiawati, I., & Wulandari, F. (2024). Telemedicine
Homecare Among the Hypertension and Diabetes Mellitus Risk Elderly Group in
Indonesian Primary Healthcare: A Technology Acceptance Model. Home Health Care
Management & Practice, 36(2), 88-94. https://doi.org/10.1177/10848223231195638

Rienties, B., Herodotou, C., Olney, T., Schencks, M., & Boroowa, A. (2018). Making sense of
learning analytics dashboards: A technology acceptance perspective of 95 teachers.
International Review of Research in Open and Distributed Learning, 19(5), 186-202.
https://doi.org/10.19173/irrodl.v19i5.3493.

Sangra, A., Vlachopoulos, D., & Cabrera, N. (2012). Building an inclusive definition of e-
learning. An  approach to the conceptual framework. IRRODL, 13(2).
https://doi.org/10.19173/irrodl.v13i2.1161

Schepers, J., & Wetzels, M. (2007). A meta-analysis of the technology acceptance model:
Investigating subjective norm and moderation effects. Information & Management, 44(1),
90-103. https://doi.org/10.1016/j.im.2006.10.007.

Scherer, R., Siddiq, F., & Tondeur, J. (2019). The technology acceptance model (TAM): A meta-
analytic structural equation modeling approach to explaining teachers’ adoption of digital
technology in education. Computers & Education, 128, 13-35.
https://doi.org/10.1016/j.compedu.2018.09.009

Schoonenboom, J. (2014). Using an adapted, task-level technology acceptance model to explain
why instructors in higher education intend to use some learning management system tools
more than others. Computers & Education, 71, 247-256.
https://doi.org/10.1016/j.compedu.2013.09.016

Shih, Y. Y., & Chen, C. Y. (2013). The study of behavioral intention for mobile commerce: via
integrated model of TAM and TTF. Quality & Quantity, 47(2), 1009-1020. DOI
10.1007/s11135-011-9579-xSiemens, G. (2011, February 27-March 1). Learning
Analytics & Knowledge [Conference presentation]. 1st international conference on
learning analytics and knowledge, Banff, Alberta, Canada.

Soffer, T., Kahan, T., & Nachmias, R. (2019). Patterns of students’ utilization of flexibility in
online academic courses and their relation to course achievement. International Review of
Research in Open and Distributed Learning, 20(3). https://doi.org/10.19173/
irrodl.v20i4.3949

Serebg, @., Halvari, H., Gulli, V. F., & Kiristiansen, R. (2009). The role of self-determination
theory in explaining teachers’” motivation to continue to wuse e-learning
technology. Computers & Education, 53(4), 1177-
1187.https://doi.org/10.1016/j.compedu.2009.06.001

Sukendro, S., Habibi, A., Khaeruddin, K., Indrayana, B., Syahruddin, S., Makadada, F. A., &
Hakim, H. (2020). Using an extended Technology Acceptance Model to understand
students’ use of e-learning during Covid-19: Indonesian sport science education
context. Heliyon, 6(11).https://doi.org/10.1016/j.heliyon.2020.e05410

Teo, T., Wong, S. L., & Chai, C. S. (2008). A cross-cultural examination of the intention to use
technology between Singaporean and Malaysian pre-service teachers: An application of
the technology acceptance model (TAM). Educational Technology & Society, 11(4),
265-280. https://www.jstor.org/stable/10.2307/jeductechsoci.11.4.265

Multidisciplinary Journals
www.multidisciplinaryjournals.com @




Asian Journal of Educational Research \Vol. 12, No. 1, 2024
ISSN 2311-6080]

Tondeur, J., Aesaert, K., Pynoo, B., van Braak, J., Fraeyman, N., & Erstad, O. (2017).
Developing a validated instrument to measure preservice teachers’ ICT competencies:
Meeting the demands of the 21st century. British Journal of Educational
Technology, 48(2), 462-472. DOI: 10.1111/bjet.12380

Tondeur, J., van Braak, J., & Valcke, M. (2007). Towards a typology of computer use in
primary education. Journal of Computer Assisted Learning, 23, 197-206. DOI:
10.1111/j.1365-2729.2006.00205.x

Venkatesh, V., & Davis, F. D. (1996). A model of the antecedents of perceived ease of use:
Development and test. Decision Sciences, 27(3), 451-481.
https://onlinelibrary.wiley.com/doi/pdf/10.1111/j.1540-5915.1996.tb00860.x

Venkatesh, V., Thong, J. Y., Chan, F. K., Hu, P. J. H., & Brown, S. A. (2011). Extending the
two-stage information systems continuance model: Incorporating UTAUT predictors and
the role of  context. Information ~ systems  journal,  21(6), 527-
555.https://doi.org/10.1111/].1365-2575.2011.00373.x

Vredenburg, K. (2003). Building ease of use into the IBM user experience. IBM Systems
Journal, 42(4), 517-
531.https://citeseerx.ist.psu.edu/document?repid=repl&type=pdf&doi=4144b4f15ea04e2
3691fada2f46cb67ce69ada9l

Watat, J. K., & Bonaretti, D. (2022). A Contextualization of the Technology Acceptance Model
to Social Media Adoption Among University Students in Cameroon. International
Journal of Technology and Human Interaction (1JTHI), 18(1), 1-18.DOI:
10.4018/1JTHI.297619

Wu, J.-H., Tennyson, R. D., & Hsia, T.-L. (2010). A study of student satisfaction in a blended e-
learning system environment. Computers & Education, 55(1), 155-164.
https://doi.org/10.1016/j.compedu.2009.12.012

Yal¢in, Y., Ursavas, O. F., & Klein, J. D. (2021). Measuring instructional design competencies
of future professionals: construct validity of the ibstpi® standards. Educational
Technology Research and Development, 69(3), 1701-
1727. https://doi.org/10.1007/s11423-021-10006-7

Yuen, A. H. K. & Ma, W. W. K. (2008). Exploring teacher acceptance of e-learning technology.
Asia-Pacific ~ Journal — of  Teacher  Education,  36(3), 229-243. DOI:
10.1080/13598660802232779

Zhang, L., Zhu, J., & Liu, Q. (2012). A meta-analysis of mobile commerce adoption and the
moderating effect of culture. Computers in Human Behavior, 28(5), 1902-1911.
https://doi.org/10.1016/j.chb.2012.05.008.

Multidisciplinary Journals
www.multidisciplinaryjournals.com M




