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ABSTRACT

This study investigated teachers’ intention to continue using a
cloud-based Virtual Learning Environment (VLE) by
incorporating the theory of psychological ownership and the
Technology Acceptance Model (TAM). Psychological
ownership refers to a sense of ownership where people feel
psychologically attached to a particular object, and this
concept is becoming increasingly relevant in technology
adoption research. The study proposed that such phenomenon
can also occur when teachers use a cloud-based VLE. Hence,
a hypothesized model was tested with 402 practicing teachers
from Malaysia. Measures were adapted and adopted from
established scales used in previous research. Results from
Partial Least Squares Structural Equation Modeling approach
affirmed the potential effect of psychological ownership and
its antecedents as external variables of TAM. Overall, the
model explained 69% variance of teachers’ intention in
continuing to use the VVLE. This study advances the theory of
psychological ownership in the technological context, with
evidences obtained within the ambit of cloud-based VLE.

Key words Continuance Intention, Psychological
Ownership, Perceived Usefulness, Perceived Ease of Use,
Technology Acceptance Model.

1. INTRODUCTION

The Malaysian government implemented the 1BestariNet
(1SmartNet) project, a large-scale project which made
Malaysia the first in the world to connect the learning
community in the country with a single cloud-based VLE
(CVLE), the Frog VLE. The platform connects the Malaysian
learning community of about 10,000 public schools, 5.5
million students, 500,000 teachers, and 4.5 million parents
[1]. Globally, Frog VLE is being used by 12,000 schools, with
more than 20 million users across 23 countries [2].

One of the critical problems facing information and
communication technology (ICT) in education in Malaysia is
the low adoption of these facilities by stakeholders [1]. The
country is one of the pioneers in Asia to have in place strategic
ICT plans in its education development [3]. Despite having an
array of policies since the 1990s, teachers are not maximizing
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the adoption of technology in schools [1]-[3]. Hence, it is
important to examine teachers’ intention to continue using
this cVLE, to understand and bridge the gaps between
education policy planning and implementation.

Research on cVLE noted the critical roles teachers play when
integrating the technology in their classrooms [4]. Teachers’
control over cVLE implementation was found significant to
its success, as they adapt their teaching to a virtual
environment [4]. Apart from this, teachers’ perceptions of a
cVLE also affect their instructional effectiveness [1]. Scholars
have found that perception of a cVLE’s usefulness, ease of
use, and attitude toward using cloud functionalities are
instrumental in determining users’ intention to replace
traditional Learning Management System tools with cVLE
[5]. However, studies on virtual learning environment mostly
emphasized the perspective of students, university instructors
or pre-service teachers, with little focus on the views of
practicing school teachers [1].

The long-term sustainability of any technology is hinged on
its continued usage [6]-[7], especially for teachers who
master-mind the organization and planning of lessons for
instructional practices. As such, this study aims to investigate
teachers’ intention to continue using a cVLE with the theory
of psychological ownership and the Technology Acceptance
Model in a non-mandatory use context.

2. LITERATURE REVIEW

2.1 Psychological ownership

Psychological ownership (PO) is the feeling of being
psychologically tied to an object [8], a psychologically
experienced phenomenon distinct from legal ownership,
where individuals develop a sense of ownership toward a
tangible or intangible object [9]. PO is becoming a relevant
phenomenon in technology adoption research as individuals
become reliant on technology, making it necessary in daily
lives. Scholars had suggested that individuals can be
psychologically tied to a particular technology, where the self
becomes intertwined with a psychologically owned object
[8]-[9]. Research had also demonstrated the potential of PO as
a pertinent factor in affecting users’ behavior, with different
technologies as potential targets of ownership [10]-[11].
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Existing literature has identified three key experiences for
developing PO toward an object: (a) experienced control, (b)
coming to intimately know, and (c) investment of the self [8],
[9]-[13]. Experienced control refers to a personal sense of
control over a particular object experienced through its
functional use, which brings about a feeling of possessiveness
[9, 13]. Coming to intimately know can be equated to having
knowledge that concerns the breadth and depth of knowing an
object, promoting familiarity and a sense of ownership toward
the particular object [9]-[13]. Self-investment reflects users’
personal investment of their time, ideas, efforts, and aspects of
themselves into an object [8]-[13].

Teachers potentially encounter these three key experiences for
developing PO as they use the Frog VLE. A cVLE which is
built through deliberate users’ actions operate on the control
of teachers when they create learning contents for
instructional purposes. Teachers have varying degrees of
control on the interactivity in the platform, which may foster
the emergence of PO for the cVLE. To operate effectively
within this platform, knowledge about this cVLE is essential
to use the applications and software that run through the
cloud. Such complex tasks require more discretion from
teachers, making it more likely they will invest more time,
effort and intellectual ability. When teachers customize cVLE
content and spaces, they may feel psychological attachment
toward their ideas, designs, and intellectual contributions. The
resultant cVVLE content will embody their desired outcome,
hence, teachers can develop a sense of PO for the cVLE.

2.2 Technology Acceptance Model (TAM)

TAM holds that users’ beliefs of perceived usefulness (PU)
and perceived ease of use (PEU) are direct antecedents of
attitude toward use (ATT), which in turn influence intention
to use, and henceforth affect system use [13]. PU is the belief
that technology will help people to improve their work
performance, while PEU is the belief that using a particular
technology is free of effort [14]. ATT is the positive affect
associated with using a technology, while intention to use
describes an individual’s willingness to use a technology
[14]-[15]. TAM is a parsimonious and theoretically justified
model, making it a good ground theory to investigate users’
decision in using a specific e-learning technology.

Studies in e-learning continuance had found TAM suitable for
explaining users’ continuance intention [7]-[16]. However,
some research had disregarded PEU on the premise that its
importance may wear off as users become acquainted with the
technology [6]. This study however chose to include this
factor because a cVLE is an innovative technology which
consists of various software applications and services that run
through the cloud [17]. Users must be skilled at using these
tools, and a recent local study had found teachers still lacked
competency and needed training on the cVVLE [4], suggesting
PEU need to be included because it taps into the efficacy
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dimension [14].

There is a dearth of studies involving PO in TAM, and the
existing ones only involved separate variables of TAM (Table
1). Hence, this study will investigate PO with TAM in its
totality to assess its applicability to explain continuance
intention.

Table 1: Previous Studies which integrated PO in TAM

Authors | Context | Findings
Barki, Paré, Clinical information PO influences PEU and
Sicotte (9) system PU
Zhao, Chen & Social media PO influences continuance
Wang (11) use
Karahanna, Xu, Social Media PO influences usage
Zhang (17)
Smith, Grant, Job order system for PO influences PU, PU

Ramirez (18) hospital lab tests influences use intention
PO influences future use

intention

Lee and Chen (9) Virtual world

Clinical information PO influences PEU and
system PU

Paré, Sicotte,
Jacques (20)

2.3 Objective of the study

The chief objective of the study is to explain continuance
intention with the concepts of PO and TAM. The following
hypotheses will underpin the study to achieve this objective:

H1: Experienced control of cVVLE has a significant influence
on psychological ownership of cVLE.

H2: Knowledge about cVVLE has a significant influence on
psychological ownership of cVLE.

H3: Self-investment has a significant influence on
psychological ownership of cVLE.

H4: Psychological ownership of cVLE has a significant
influence on perceived usefulness.

H5: Psychological ownership of cVLE has a significant
influence on perceived ease of use.

H6: Perceived ease of use has a significant influence on
perceived usefulness.

H7: Perceived usefulness has a significant influence on
attitude toward use.

H8: Perceived ease of use has a significant influence on
attitude toward use.

H9: Perceived usefulness has a significant influence on

continuance intention.

Attitude toward use has a significant influence on

continuance intention.

H10:

In sum, the connections between the hypotheses are based on
the premise that teachers who experience control over a
cVLE, has good knowledge about it, and have invested
themselves into it will tend to develop feelings of PO for the
CVLE. The PO developed will influence teachers’ beliefs of
perceived usefulness and perceived ease of use about the



Joanne Sau-Ching Yim etal., International Journal of Advanced Trends in Computer Science and Engineering, 8(1.3), 2019, 68 - 73

system, affecting their attitude and consequently their
intention to continue to use the platform. Figure 1 shows the
proposed research model.

Psychological Ownership TAM
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Figure. 1: Research Model
3. RESEARCH METHODS

3.1 Participants

The targeted population consisted of secondary school
teachers in a Malaysian state. A sample size of 376 is derived
with a formula [21], and satisfied 80% statistical power.
Proportionate stratified sampling was employed to sample
teachers from a list of ten school districts provided by the state
education department. With this, 700 questionnaires were
distributed with a return rate of 61%. The final sample was
402 after eliminating the unusable ones where data were
screened for outliers and missing responses. Among the
respondents, there were 300 (74.6%) females and 102 (25.4%)
males with an average age at 40.81 years old (SD = 8.46), a
mean teaching experience of 15.98 (SD = 8.50) years, and an
average of 3.84 years of experience (SD = 1.64) in using the
cVLE.

3.2 Measure

The instrument consisted of scales validated from published
sources [6]-[7], [10]-[13], [2],-[23]. Items were measured
with a seven-option Likert scale which anchored between 1 =
strongly disagree and 7 = strongly agree. Three subject matter
experts reviewed these items to ensure they represent the
intended area of investigation. The instrument was also
subjected to a pre-test involving seven teachers to identify
issues on the questionnaire. In addition, a pilot test with 67
teachers was also carried out and Cronbach alpha of
constructs were satisfactory with values that ranged between
0.890 and 0.965 [24].

4. DATA ANALYSIS

4.1 Multivariate assumption

Data were subjected to assessment of multivariate skewness
and kurtosis using an online software available at
https://webpower.psychstat.org. The results showed that
distributions were non-normal as indicated by Mardia’s
multivariate skewness (f = 10.502, p < 0.01) and kurtosis (f =
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131.560, p < 0.01). Hence, the non-parametric analysis
software SmartPLS 3.2.6 was used to analyze the data, and
significance of path coefficients was tested with bootstrapping
method of 5000 resamples.

4.2 Assessment of measurement model

Internal consistency of the constructs was evaluated with
composite reliability (CR), and Cronbach’s alpha (o)), while
convergent validity was established with average variance
extracted (AVE). Table 2 shows these values satisfied the
stipulated requirements [24]. For discriminant validity, the
square roots of AVEs were greater than the correlations
between the constructs and other constructs implying these
constructs are distinctively different from one another. This is
further supported with heterotrait-monotrait (HTMT) in Table
2 with values lower than HTMT .85 [24].

Table 2: AVE, CR and HTMT Ratios of Constructs

Factors |AVE |CR o Heterotrait-Monotrait (HTMT)

1 ]2 [3J]4]51]6 [7]s
1.EC 078 0.94 091
2.KN 081 094 0.92 0.69
3.IN 086 096 0.94 0.65 0.83
4.PO 073 094 093 0.71 0.75 0.78
5.PEU 0.81 0.96 0.94 0.67 0.69 0.72 0.79
6.PU 0.85 097 0.96 0.64 0.71 0.72 0.80 0.79
7.ATT 089 096 0.94 0.61 0.63 0.66 0.76 0.84 0.78
8.Cl 0.83 0096 0.95 0.63 0.65 0.66 0.80 0.79 0.77 0.85

Note: EC = Experienced Control; KN = Knowledge about
CVLE; IN = Self-Investment; PO = Psychological Ownership;
PEU = Perceived Ease of Use; PU = Perceived Usefulness;
ATT = Attitude towards Use; ClI = Continuance Intention

4.3 Assessment of structural model

First, multicollinearity was assessed where the highest
Variance Inflation Factor (VIF) was 2.8, lower than the
threshold of 3.3 [25]. Table 3 shows the results of path
co-efficient (B) assessment where all hypotheses were
significant (t > 1.96). The magnitude of the exogenous
construct on the endogenous construct was assessed with
effect size (f %) according to the criteria of small = 0.02,
medium = 0.15, and large = 0.35 [24]. There were three
relationships with large effect sizes: PO had the largest effect
on PEU, followed by the effect of ATT on CI, and PEU on
ATT. Other relationships recorded effect sizes of small and
medium as shown in Table 3. Overall, the model explained
69% of variance in continuance intention.

5. DISCUSSION OF RESULT

Overall, results supported the central premise of the study that
PO which is brought about by experienced control,
knowledge, and self-investment were significant drivers for
user’ beliefs (PEU and PU).
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Table 3: Path Co-efficient Assessment

Hypotheses | B | SE Jtvalue [ & | R
H1 EC— PO 0.28 0.05 5.36** 0.12 0.62
H2 KN = PO 0.21 0.07 2.80** 0.04
H3 IN— PO 0.40 0.07 5.82** 0.16
H4 PO = PEU 0.74 0.04 20.99** 0.71 0.55
H5 PO —=PU 0.43 0.06 7.83** 0.25 0.65
H6 PEU —=*PU 0.43 0.05 8.03** 0.24
H7 PEU =>ATT 0.53 0.07 8.23** 0.37 0.67
H8 PU —ATT 0.34 0.06 5.33** 0.15
H9 PU—CI 0.30 0.05 5.56** 0.13 0.69
H10 ATT—ClI 0.59 0.05 10.95** 0.52

Note: ** t-value > 1.96

Users’ beliefs subsequently influenced ATT and consequently
their continuance intention. In testing H1 to H3, the three key
experiences had significant effects on PO. Self-investment
explained the largest variance in PO (B = 0.40, p < .001),
which is consistent with prior research [11]. Teachers invest
themselves into a cVLE when they create virtual spaces and
learning contents, facilitated by seamless access to resources.
This finding supported the proposition of the theory of
ownership, that the act of creation is one of the most profound
means by which individuals invest themselves into an object

[8]-[9].

This suggests that incentives can be provided to teachers to
encourage contribution of effort, time, and ideas into the
cVLE, while cloud service providers can reward teachers’
contribution with recognition badges or points to redeem
products from the app store. In testing H4 and H5, PO
significantly influences PEU, and to a lesser degree, on PU.
Results supported the notion that individuals evaluate their
possessions more favorably than unowned ones [8]-[10]. PO
has a profound influence on PEU reflected by it having the
largest effect size among other hypothesized relationships.
Hence, teachers with high PO toward the cVLE will tend to
perceive higher ease of use of the system. Further, PEU is a
significant determinant of PU, supporting H6 while implying
that perceived ease of use is a pre-requisite for perceived
usefulness [2]-[27].

For H7 and H8, both PEU and PU significantly affect ATT
with PEU having a larger effect on it than PU. While these
significant relationships are consistent with the TAM’s
proposition [14]-[28], not all studies showed the same
support. Some studies found that PEU was not a significant
factor in e-learning systems which were implemented earlier
[15]-[16]. It was suggested that PEU is more applicable for
new users, because the importance of ease of use will “wear
off’ over time when users gain experience in using the
technology. However, in the case of this study, experience
gained did not seem to diminish the importance of ease of use
although teachers have used Frog VLE for an average of 3.84
years since it was introduced 5 years ago. This difference may
be attributed to the nature of cVLE being an innovative
learning environment, which consists of a high degree of
functionality using different applications to customize
features and learning activities [17]. Hence, fundamental
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competencies are still needed to navigate and apply these
tools, and teachers will more likely to continue using the
CVLE if they can use it without any difficulties.

The results also supported H9 and H10, concurring with
research which found continuance intention to be significantly
influenced by PU and ATT [29-32]. H10 had the largest effect
size among the hypothesized relationships between the TAM
variables, consistent with research on continuance intention of
e-learning systems [1], [30]-[32]. Overall, findings affirmed
the hypothesized relationships of TAM, supporting the
belief-attitude-intention paradigm of human behavior which
underlies the theory.

6. CONCLUSION

This study tested a model which explained 69% of variance in
continuance intention. Findings demonstrated the potential of
PO as a viable construct in enhancing the predictive ability of
the TAM to explain teachers’ continuance intention in a
cVLE. Practical implications of the study are that continuous
training programmes will be important even for teachers who
had experience with the cVLE. Cloud-based VLEs consist of
an array of subscribed virtualised resources, software and
applications provided by cloud services. These applications
and functionalities in a cVVLE have to be relatively easy to
apply and navigate (PEU), without which will affect teachers’
attitudinal appraisal toward it (ATT), which in turn may affect
their decision to continue using the platform.

The study had also given a fresh perspective of users’
continuance intention through the lens of PO. Users can
develop a psychological connection to a cVLE platform,
which can result in their favourable opinion about the
platform. Cloud application developers can enhance
ownership by improving users’ experiences of being in
control, having knowledge, and self-investment into the
platform. As human reliance on technology is inevitable, this
study advances the technology adoption literature in
understanding behaviour related to human interactions with
technology. Thus, providing a point of departure in discussing
the prevalence of psychological ownership in continuance
intention in technology. Even though evidences on the
construct measures demonstrated defensible levels of
reliability and validity, replication of study in a larger scale is
necessary to ensure external validity to lend confidence to
inferences drawn from the study.
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