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Exploring students’ acceptance of educational computer games
from the perspective of learning strategy

Yong-Ming Huang
Southern Taiwan University of Science and Technology

Educational computer games have been widely employed to facilitate students’ learning. Studies
have pointed out that these games may improve students’ learning effectiveness when they are
equipped with appropriate learning strategies. However, the role of learning strategies in
students’ acceptance of educational computer games has received surprisingly little scholarly
attention. Hence, this research proposed two learning scenarios to address this question. Students
in the first scenario were offered an educational computer game with a learning strategy, while
those in the second were offered the same game without the strategy. A quasi-experimental
design with a research model was constructed to examine the role of learning strategies in
students’ acceptance of the given game. In this study, 65 students participated in the two learning
scenarios. Two research findings are presented: (1) the adoption of the learning strategy not only
affected students’ acceptance of the game, but also made their perceived ease of use significantly
influence their perceived enjoyment, perceived usefulness, and attitude towards using; (2) with
or without the learning strategy, perceived enjoyment was the most important factor that affected
students’ acceptance of the game, while perceived usefulness, attitude towards using, and
perceived control exerted no influence on this issue.

Introduction

Educational computer games have been increasingly regarded as a promising tool to kindle students’ learning
motivation. They provide a scenario-based learning environment in which students acquire knowledge or skills
from playing (Hwang, Chiu, & Chen, 2015). They not only offer students a virtual learning space but also
enable them to play an active role in learning, which is why they are regarded as more effective than traditional
pedagogic tools in terms of sparking students’ learning motivation (Cagiltay, 2007). In addition, this kind of
game often requires students to accomplish a challenging task by which students can also develop their problem-
solving capability (Hwang, Hung, & Chen, 2014; Hwang, Wu, & Chen, 2012) or master the learning subject
through the drill-and-practice process (Huang, 2018; Huang & Huang, 2015). Moreover, students in this case
are no longer passive receivers of knowledge from their teachers but active knowledge constructers (Watson,
Mong, & Harris, 2011) who thereby achieve meaningful learning. Hence, educational computer games have
attracted many researchers’ attention and have been introduced into many disciplines.

Studies have further pointed out that educational computer games will improve students’ learning effectiveness
when they are equipped with appropriate learning strategies (Huang & Huang, 2015; Hwang et al., 2014; Sung
& Hwang, 2013). Different from ordinary computer games, educational computer games must be designed as
entertaining, informative, and effective (Kickmeier-Rust & Albert, 2010); otherwise they will have negative
impacts on students’ learning. For example, Hwang et al. (2013) pointed out that educational computer games
need to be designed carefully, so as to avoid disappointing learning effectiveness caused by the conflict between
gaming missions and learning tasks. Accordingly, integrating learning strategies into educational computer
games has become a crucial issue, for such integration can provide students with proper learning guidance or
hints to ensure balance between gaming missions and learning tasks (Kickmeier-Rust & Albert, 2010; Sung &
Hwang, 2018). Researchers have thus incorporated learning strategies into the design of educational computer
games and explored their influences on students’ learning effectiveness. For example, Sung and Hwang (2013)
embedded a mind map strategy in a collaborative educational computer game and showed that this approach
improved students’ learning effectiveness by enabling them to organise and share knowledge. Hwang et al.
(2014) also confirmed that the combination of peer assessment strategies and educational computer games can
significantly improve students’ learning effectiveness because it stimulates students’ reflections. A similar
result is presented by Huang and Huang (2015), who found that a game with a scaffolding strategy improved
low-achieving students’ learning effectiveness to a greater extent than one without the strategy, because the
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scaffolding strategy not only offered the students a supportive mechanism to tackle the challenges in the game
but also encouraged them to enjoy themselves in the learning process.

However, the question as to whether the embedding of learning strategies will influence students’ acceptance
of educational computer games has not been specifically addressed. Previous studies have clearly indicated that
a successful educational technology should be accepted by students wholeheartedly in addition to improving
students’ learning effectiveness; otherwise its effect will not last long (Huang, 2015b; Wang & Huang, 2016).
Accordingly, investigation into students’ acceptance of educational technologies has been regarded as a vital
issue and even as one of the criteria for evaluating the quality of educational technologies (Bourgonjon, Valcke,
Soetaert, & Schellens, 2010; Chen & Lin, 2016; Tao, Cheng, & Sun, 2009). More importantly, this kind of
investigation not only helps designers or developers optimise educational technologies in a more effective
manner, but also enables teachers to exploit the full potential of the technology (Liu & Huang, 2015). While a
majority of literature concentrated on the factors that influence students’ intention of using educational
computer games (Bourgonjon et al., 2010; Chen & Lin, 2016; Tao et al., 2009), the role of learning strategies
in students’ acceptance of educational computer games has received surprisingly little scholarly attention. As a
result, this research tried to fill the gap by introducing learning strategies into the exploration of the factors
behind students’ acceptance of educational computer games, thereby helping researchers design and develop
more effective and acceptable educational computer games.

To achieve this goal, | developed a research model by combining the technology acceptance model (TAM)
(Davis, 1989; Davis, Bagozzi, & Warshaw, 1989) with flow theory (Csikszentmihalyi, 1975; Koufaris, 2002).
On a more specific basis, we constructed a quasi-experimental design and two vocabulary learning games, one
of which was supported by a learning strategy and the other was not. A questionnaire was also designed to
collect the students’ opinions on the two games, from which the role of learning strategies in students’
acceptance of educational computer games could be analysed. Finally, the research concluded with concrete
and useful suggestions drawn from the analysis of the collected data, to help promote the further development
and application of educational computer games.

Literature review

Technology acceptance model

Developed by Davis and his colleagues (Davis, 1989; Davis et al., 1989), TAM has been widely used in the
field of e-learning to investigate users’ acceptance of educational technologies (Cheung & Vogel, 2013; Huang,
2015a; Lee, 2010; Liu & Huang, 2015; Wang & Huang, 2016). In fact, exploring the influential factors behind
users’ choices of educational technologies has been proven helpful in providing users with a more acceptable
educational technology, and therefore has been widely regarded as a vital issue (Bourgonjon et al., 2010; Chen
& Lin, 2016; Tao et al., 2009). Davis et al. employed four constructs to develop TAM, namely perceived ease
of use, perceived usefulness, attitude towards using, and behavioural intention. Perceived ease of use means
that “the degree to which a person believes that using a particular system would be free from effort,” and
perceived usefulness signifies “the degree to which a person believes that using a particular system would
enhance his or her job performance” (Davis, 1989, p. 320). Attitude towards using can be defined as the degree
to which a person holds positive or negative feelings about using a particular technology, and behavioural
intention can be defined as the degree to which a person is willing to use a particular technology (Fishbein &
Azjen, 1975; Huang, 2015b; Liu & Huang, 2015). Davis et al. further formulated the following hypotheses to
examine the relationships among these constructs: behavioural intention is positively affected by attitude
towards using and perceived usefulness; attitude towards using is positively affected by perceived ease of use
and perceived usefulness; perceived usefulness is positively affected by perceived ease of use.

Due to the successful development of TAM, educational researchers have used it extensively to clarify the
factors that affect students’ acceptance of digital games. For example, Tao et al. (2009) employed TAM and
other theories to develop a research model to identify the factors that influence college students’ intention to
continuously use business simulation games. Their results showed that the students’ continuance intention to
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use the games was positively influenced by the degree of their satisfaction, and the latter was indirectly affected
by perceived ease of use through the mediation of perceived playfulness. Bourgonjon et al. (2010) also
developed a research model with TAM, aiming to examine secondary school students’ acceptance of video
games in the classroom. Their results suggested that the students’ preference for using video games was most
significantly affected by their perception of usefulness. Recently, Chen and Lin (2016) also employed TAM to
examine students’ acceptance of an educational computer game. Their findings showed that perceived ease of
use and perceived usefulness significantly influenced students’ acceptance of the proposed game. Overall, these
studies not only signified the extensive use of TAM in examining students’ acceptance of digital games, but
also indicated the lack of scholarly attention to the decisive role of learning strategies behind students” intention
of using educational computer games.

Flow theory

Flow theory was proposed by Csikszentmihalyi (1975). The term “flow” refers to “the holistic sensation that
people feel when they act with total involvement” (Csikszentmihalyi, 1975, p. 36). In more specific terms,
people tend to concentrate on a specific activity when they act in a flowing mental state in which they feel that
they are capable of controlling the entire activity. Meanwhile, they tend to immerse themselves totally in the
activity without noticing irrelevant things. In other words, they are in a state of losing self-consciousness. People
who participate in the activity enjoy themselves thoroughly in the process and care less about the outcome. This
is the so-called “flow state” in which people may gain an optimal experience (Csikszentmihalyi, 2008). Based
on the features of flow, an increasing number of studies have applied the concept to examining users’ acceptance
of technologies (Gao & Bai, 2014; Koufaris, 2002; Lu, Zhou, & Wang, 2009; Zhou, 2013). Flow is different
from TAM in its focus on the influence of intrinsic motivation on users’ acceptance of technologies, while TAM
tends to examine users’ intention of using technologies from their extrinsic motivation (Lu et al., 2009). Intrinsic
motivation underscores the process of conducting an activity, while extrinsic motivation focuses on the outcome
(Davis, Bagozzi, & Warshaw, 1992). As a result, flow theory has been increasingly applied to examining users’
acceptance of technologies because it makes up for the deficiency of TAM.

Factors such as concentration (Koufaris, 2002), perceived enjoyment, and perceived control have been widely
adopted as the indicators of flow (Gao & Bai, 2014; Lu et al., 2009; Zhou, 2013). Concentration can be defined
as “users’ concentration and immersion in the activity” (Zhou, 2013, p. 265); perceived enjoyment as “the extent
to which the activity of using the computer is perceived to be enjoyable in its own right, apart from any
performance consequences that may be anticipated” (Davis et al., 1992, p. 1113); and perceived control as “the
level of one’s control over the environment and one’s actions” (Koufaris, 2002, p. 208). Subsequently,
researchers started to explore the correlation between flow and users’ acceptance of technologies on the basis
of Koufaris’ (2002) study. For example, Lu et al. (2009) employed flow and other factors to examine users’
acceptance of instant messaging. They found that perceived usefulness and perceived enjoyment significantly
affected attitude towards using, which in turn influenced behavioural intention. Similarly, Zhou (2013) adopted
flow to examine users’ acceptance of mobile TV. The results showed that perceived ease of use, access speed
and content quality significantly influenced flow, which in turn affected perceived usefulness and intention of
using. Gao and Bai (2014) integrated flow with the information systems success model and network
externalities to explore the factors that affect users’ continuance intention to use mobile social networking
services. They found that the users’ continuance intention was significantly affected by flow, perceived
usefulness and the degree of satisfaction. In sum, these studies highlighted the value of flow theory; that is, it
unveils users’ intrinsic motivation behind their acceptance of technologies.

Research design
Research model and hypotheses
Figure 1 illustrates the research model developed by combining TAM with flow theory. Previous studies have

shown that TAM primarily focuses on users’ extrinsic motivation, while flow theory focuses on their intrinsic
motivation (Lu et al., 2009). Based on the two theories, this research constructed a more comprehensive model
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to examine students’ acceptance of educational computer games. The model contains ten hypotheses illustrated
as follows:

perceived perceived
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~

Figure 1. Research model

A large number of studies on TAM (Cheung & Vogel, 2013; Davis, 1989; Davis et al., 1989; Lee, 2010; Liu &
Huang, 2015) have proved that when users perceive a specific technology as easy to use, they tend to regard it
as useful and have a favourable impression of it. Once they confirm the usefulness of the technology, their
attitude towards it and intention of using it will be reinforced by its usefulness. Finally, the technology’s ease
of use and usefulness will influence users’ attitude towards it, which therefore will affect their intention of using
it. Based on the review outlined in the Technology acceptance model section, this research formulated the first
five hypotheses as follows:

H1. Perceived ease of use positively influences perceived usefulness.
H2. Perceived ease of use positively influences attitude towards using.
H3. Perceived usefulness positively influences attitude towards using.
H4. Perceived usefulness positively influences behavioural intention.
H5. Attitude towards using positively influences behavioural intention.

Flow theory has revealed that people not only concentrate fully on a specific activity but also feel that they can
control the activity and enjoy the whole process when they are in the state of flow (Csikszentmihalyi, 1975;
Koufaris, 2002). Based on flow theory, Koufaris (2002) further proposed that perceived enjoyment, perceived
control, and concentration will influence people’s intention of engaging in a specific activity. His research
confirmed that perceived enjoyment did influence users’ intention to shop online. Based on Koufaris (2002),
Lu et al. (2009) argued that perceived enjoyment and concentration will influence users’ attitude and intention
towards using instant messaging. Their research findings indicated that perceived enjoyment influences attitude
towards using, while perceived control and concentration affect intention of using. Based on Koufaris (2002)
as well, Zhou (2013) proposed that perceived enjoyment, perceived control, and concentration will influence
users’ intention of using mobile TV. The result of his study confirmed this argument. Based on the
aforementioned studies and the review outlined in the Technology acceptance model section, this research
formulated the sixth to the eighth hypotheses as follows:

H6. Perceived enjoyment positively influences behavioural intention.

H?7. Perceived control positively influences behavioural intention.
H8. Concentration positively influences behavioural intention.
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Perceived enjoyment plays an important role in flow theory and serves as a major indicator for users’ intrinsic
motivation behind their engagement in a specific activity (Lee, Cheung, & Chen, 2005; Lu et al., 2009). It is
extensively touched upon in the studies on flow theory as well as in the studies on users’ acceptance of
technologies (Huang, 2015a; Lee et al., 2005; Wojciechowski & Cellary, 2013). For example, Lee et al. (2005)
and Wojciechowski and Cellary (2013) proved that perceived enjoyment is significantly influenced by
perceived ease of use and plays a significant role in students’ attitude and intention towards using Internet-
based learning media. Huang (2015a) also verified that perceived enjoyment plays an important mediating role
between perceived ease of use and behavioural intention. Based on the aforementioned studies, this research
formulated the last two hypotheses as follows:

H9. Perceived enjoyment is positively influenced by perceived ease of use.
H10. Perceived enjoyment positively influences attitude towards using.

Participants and measurement

The subjects were 65 students enrolled in two classes at a university in Tainan City, Taiwan. Their average age
was 18.98 (SD = 0.91), with an average of 7.64 years (SD = 3.17) of experience in playing computer games and
7.81 years (SD = 3.59) of experience in playing digital games. This suggested that all the subjects in this study
had considerable experience in playing computer or digital games.

A vocabulary test and a questionnaire were developed as the measurement tools. The test was designed on the
basis of the vocabulary database of fruits in a randomly distributed manner and was used for testing the breadth
of the subjects’ vocabulary in this field. It contained 20 vocabulary items with 20 as full marks. The
questionnaire was developed on the basis of an extensive review of prior studies (Davis, 1989; Davis et al.,
1989; Koufaris, 2002; Liu & Huang, 2015; Zhou, 2013). The questionnaire included seven constructs, namely
perceived ease of use, perceived usefulness, perceived enjoyment, perceived control, concentration, attitude
towards using, and behavioural intention. Table 1 shows the final questionnaire distributed to the subjects who
were asked to indicate their level of agreement with the statements using a 7-point Likert scale.

Table 1
The final questionnaire
Construct Item Reference
Perceived ease of (PEU1) It is easy for me to become skilful at playing the game.
use (PEU2) I think that the game is easy to play.
(PEU3) Learning to play the game is easy for me. Davis. 1989:
Perceived usefulness  (PU1) I think that the game is useful in assisting me with Davis’et al '
vocabulary learning 1989- Huaﬁg
(PU2) I think that the game is useful in assisting me with ' '
L . . 2015b
vocabulary learning in a quick fashion.
(PU3) I can achieve greater learning effectiveness with the
assistance of this game.
Perceived enjoyment  (PE1) I find the game exciting.
(PE2) I find the game enjoyable.
(PE3) I find the game interesting.
Perceived control (PC1) I have full control over the proceeding of the game. Koufaris,
(PC2) I sense no confusion when playing the game. 2002; Zhou,
(PC3) I feel no frustration when playing the game. 2013

Concentration (CO1) I am completely engrossed in the game when playing it.
(CO2) | pay full attention to the game when playing it.
(CO3) I concentrate solely on the game when playing it.
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Attitude towards (AT1) I regard playing the game as a good idea.

using (AT2) I find that the game makes vocabulary learning more Davis, 1989;
interesting. Davis et al.,
(AT3) I prefer learning English vocabulary by using the game. 1989; Huang,

Behavioural (BI1) I am willing to play the game frequently. 2015b

intention (B12) 1 am willing to recommend others to play the game.

(B13) 1 am willing to repeatedly playing the game in the future.

Educational computer games

This research used two educational computer games (Huang & Huang, 2015) to assist students with learning
vocabulary of fruits. One was developed on the basis of a scaffolding strategy, while the other was not. Among
a variety of learning strategies, scaffolding has been deemed effective in improving students’ learning
performance. Scaffolding refers to providing assistance according to learners’ requirements; such assistance
varies with the increase in learners’ knowledge and ability (Wesiak et al., 2014). Huang and Huang (2015)
noticed that students may lack the competence to tackle the challenges in an educational computer game when
they first begin to use it, and therefore give up learning out of frustration. Accordingly, they developed an
educational computer game based on a scaffolding strategy that enables students to meet the challenges in the
game and thereby immerse themselves in vocabulary learning. The game is a typical 2D game, which required
its players to break through different barricades in different missions, through which the players developed a
wider vocabulary of fruits. Since the game was written in HTMLY5, it can be played on mobile devices or
personal computers. Figure 2(a) illustrates the main menu of the game based on a scaffolding strategy, which
consists of four options: play, instruction, material, and story. The option of play leads the players directly into
the game. The option of instruction introduces the rules of the game to the players. The option of material equips
the players with the vocabulary of fruits required for accomplishing the missions, in which they can learn the
spelling and pronunciation of the vocabulary as well as the wholesomeness of the fruits. The option of story
helps the players understand the context of the game, in which the story is grounded on the scenario that an
anthropomorphic monkey drives a car to collect the fruits dropped by a fruit vendor in order to feed its family.
Figures 2(b) to 2(d) illustrate the scenes of the game based on a scaffolding strategy. In the game, students
needed to control the monkey who drives the car to collect the dropped fruits, during which they must key in
the correct spelling for the dropped fruits within a limited period of time in order to pick them up. To help
students accomplish this task, the scaffolding strategy was adopted to provide them with timely tips on spelling
the vocabulary of these fruits. Following the principles of the scaffolding strategy (Azevedo & Hadwin, 2005;
Reiser, 2004), the setting of these tips contained three levels. Figure 2(b) illustrates the scene of level one in
which the system will provide students with complete information about the spelling of the words, that is, the
scaffolding. Figure 2(c) illustrates the scene of level two in which the system offers students only limited
information, that is, the preparation for dismantling the scaffolding. Figure 2(d) shows the scene of level three
in which the system does not offer any tips; that is, the scaffolding is removed. By virtue of the scaffolding
strategy, students need not face difficult challenges at the beginning of the game but incrementally adapt to the
challenges in the game. In contrast, students who play the game without the assistance of a scaffolding strategy
will face difficulty in the beginning because they obtain no tip from the system.

137



o
Australasian Journal of Educational Technology, 2019, 35(3). AJET | _T_E} ASCILITE

= &
D,
Y )—‘

Material
®

—_— ‘ - -
, Tip on some letters
: I

(c) level two
Figure 2. The game with scaffolding strategy

(d) level three

Experimental procedure

Figure 3 illustrates the procedure of the quasi-experimental design. The subjects were divided into an
experimental group and a control group. The former comprised 30 subjects from one class, while the latter
comprised 35 subjects from the other. The subjects in both groups were required to take a pre-test of vocabulary
and fill in a pre-questionnaire concerning their familiarity with computer and digital games. After the pre-test,
the subjects in the experimental group played the educational computer game supported by a scaffold strategy
to develop a wider vocabulary of fruits, while those in the control group played the same game without the
assistance of the scaffolding strategy. That is to say, the experimental group played the game with a scaffold
strategy, while the control group played the game without a scaffold strategy. At the end of the learning activity,
the subjects in both groups were required to fill in a post-questionnaire concerning their views on the educational
computer games.

138



S
Australasian Journal of Educational Technology, 2019, 35(3). AJET | 1‘! ﬁASC]LITE

two classes of a college

experimental group (n = 30) control group (n = 35)

vocabulary test

learning by using the learning by using the
educational computer game educational computer game
with scaffolding strategy without scaffolding strategy

the questionnaire concerning students' opinions on the two
games

Figure 3. The experimental procedure

Results

This research employed Mann-Whitney U test and partial least-squares approach to analyse the collected data
because the sample size was relatively small. The Mann-Whitney U test was adopted to make sure that the two
groups of students had similar backgrounds before they engaged in the learning activity with the educational
computer game, while the partial least-squares approach was employed to examine their acceptance of the game
after the end of the learning activity. Different from the t-test, the Mann-Whitney U test does not require a large
sample size and normal distribution of samples. It was used for testing the consistency in the breadth of
vocabulary and the familiarity with computer and digital games between the subjects in the experimental and
the control groups. Different from traditional structural equation modelling, the partial least-squares approach
is a path analysis method suitable for small sample size. The “10 times” rule is generally considered applicable
to the minimum sample size (Chin, 1998; Huang, 2016; Marcoulides & Saunders, 2016), which states that the
sample size should be at least 10 times larger than (1) the number of items in the most complex construct or (2)
the number of independent variables, with the dependent variable having the largest sum of indicators. In this
study, the most complex construct — perceived ease of use — involved 3 items. The dependent variable having
the largest sum of indicators was behavioural intention, which involved 5 independent variables. This means
that the minimum sample size of this study should be 30. Accordingly, our sample size is acceptable, because
both the experimental group and the control group satisfied the requirement for the minimum sample size. As
a result, the partial least-squares approach was applied to examine the proposed research model on students’
acceptance of educational computer games. The SmartPLS 3 software package was used in assessing the
measurements and the structural models.

Analysis of the subjects’ background

The results of Mann-Whitney U test on the subjects’ breadth of vocabulary showed that the mean and standard
deviations were respectively 14.17 and 4.40 in the experimental group, and 14.54 and 4.18 in the control group.
They indicated that no significant difference existed between the two groups (p = .85 > .05). The results of
Mann-Whitney U test on the subjects’ prior experience of computer games showed that the mean and standard
deviations were respectively 7.52 and 3.36 in the experimental group, and 7.83 and 3.00 in the control group.
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They revealed no significant difference between the two groups (p = .87 > .05). The results of the t-test on the
subjects’ prior experience of digital games showed that the mean and standard deviation were respectively 7.70
and 3.79 in the experimental group, and 7.89 and 3.47 in the control group, which suggested that no significant
difference existed between the two groups (p = .85 > .05). Overall, these results indicated that the subjects in
both groups had similar breadth of vocabulary as well as experience of computer and digital games.

Measurement model

This research assessed the measurement model in terms of item loadings, convergent validity, reliability of
measures, and discriminant validity. An item would be considered reliable if its loading is greater than 0.70
(Chin & Newsted, 1999). The average variance extracted (AVE) was employed to assess the convergent validity.
The value of AVE has to exceed the standard minimal level of 0.5 to make the assessment significant and
acceptable (Hair, Black, Babin, Anderson, & Tatham, 2006). The reliability of measures was assessed by
composite reliability with its minimum value of 0.7 and Cronbach’s alpha with its minimum value of 0.6 (Hair
et al., 2006). The discriminant validity was assessed by the square root of AVE and latent variable correlations.
To make the assessment significant and acceptable, each construct’s square root of AVE must exceed its
correlation coefficient with the other constructs in the model (Fornell & Larcker, 1981). Tables 2, 3, and 4
indicate that the results delivered by the measurement model are significant and acceptable, since all the values
meet the required standards.

Table 2
The item loadings of the measurement model

Construct Items Loading Standard error T-value

Perceived ease of use PEU1 0.92 0.03 3241
PEU2 0.90 0.04 22.13
PEU3 0.85 0.09 9.18

Perceived usefulness PU1 0.91 0.03 28.97
PU2 0.93 0.02 46.64
PU3 0.88 0.04 20.13

Perceived enjoyment PE1 0.93 0.03 36.99
PE2 0.94 0.02 50.89
PE3 0.94 0.02 51.61

Perceived control PC1 0.88 0.09 9.60
PC2 0.87 0.09 9.76
PC3 0.81 0.12 6.87

Concentration Co1 0.96 0.02 64.73
COo2 0.98 0.01 117.60
COo3 0.96 0.01 76.65

Attitude towards using AT1 0.89 0.04 22.07
AT2 0.92 0.03 34.37
AT3 0.91 0.03 32.81

Behavioural intention BI1l 0.92 0.03 32.63
BI2 0.88 0.05 18.03
BI3 0.92 0.03 31.59
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Table 3
The convergent validity and reliability of measures of the measurement model
Construct Convergent validity Reliability
AVE Composite Cronbach’s alpha
reliability
Perceived ease of use 0.79 0.92 0.86
Perceived usefulness 0.82 0.93 0.89
Perceived enjoyment 0.87 0.95 0.93
Perceived control 0.73 0.89 0.81
Concentration 0.93 0.98 0.96
Attitude towards using 0.82 0.93 0.89
Behavioural intention 0.82 0.93 0.89
Table 4
The discriminant validity of the measurement model
Discriminant validity
Latent variable correlations
Construct 1 2 3 4 5 6 7
Perceived ease of use 1 0.89
Perceived usefulness 2 0.36 0.91
Perceived enjoyment 3 0.40 0.58 0.94
Perceived control 4 0.60 0.49 0.54 0.85
Concentration 5 0.37 0.67 0.69 0.40 0.97
Attitude towards using 6 0.45 0.73 0.78 0.45 0.78 0.91
Behavioural intention 7 0.31 0.57 0.74 0.43 0.76 0.74 0.91

Structural model

Based on the path coefficients and R? values, this research developed two structural models to test the
hypotheses (Chin & Newsted, 1999). The path coefficients served as the indicator for the statistical significance
of these hypotheses. The R? values indicated the models’ ability in explaining the variation in the dependent
variables. Figure 4 illustrates the results delivered by the structural model of the experimental group. These
results reject H4, H5, and H7, while they confirm the other seven hypotheses. These results also indicate that
the structural model explains 47% of the variation in perceived usefulness, 31% in perceived enjoyment, 79%
in attitude towards using, and 75% in behavioural intention. Figure 5 illustrates the results delivered by the
structural model of the control group. These results reject H1, H2, H4, H5, and H7, while they confirm the other
five hypotheses. These results also reveal that the structural model explains 5% of the variation in perceived
usefulness, 11% in perceived enjoyment, 71% in attitude towards using, and 64% in behavioural intention.
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Figure 4. The results delivered by the structural model of the experimental group
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Figure 5. The results delivered by the structural model of the control group

The direct, indirect and total effects of each construct on behavioural intention are summarised in Table 5 (the
experimental group) and Table 6 (the control group), which is useful for identifying the decisive factor behind
the subjects’ intention of using the educational computer games. The results of both groups commonly indicate
that the subjects’ behavioural intention was influenced only by their perceived enjoyment.
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Table 5
The direct, indirect and total effects on behavioural intention of the experimental group
Dependent Independent variables Direct Indirect Total T-value
variable effects effects effects
Perceived ease of use 0.28 0.28 1.49
Perceived usefulness -0.06 0.03 -0.03 0.10
Behavioural Perceived enjoyment 0.38 0.10 0.48 2.79
intention Perceived control 0.03 0.03 0.17
Concentration 0.45 0.45 1.71
Attitude towards using 0.17 0.17 0.56
Table 6
The direct, indirect and total effects on behavioural intention of the control group
Dependent Independent variables Direct Indirect Total T-value
variable effects effects effects
Perceived ease of use 0.16 0.16 1.11
Perceived usefulness -0.08 0.09 0.01 0.04
Behavioural Perceived enjoyment 0.34 0.09 0.43 2.10
intention Perceived control 0.01 0.01 0.05
Concentration 0.40 0.40 1.78
Attitude towards using 0.19 0.19 0.61
Discussion

Figure 4 and Figure 5 unveil that the influence of perceived ease of use on perceived usefulness, attitude towards
using, and perceived enjoyment varied in the two groups. While perceived ease of use had a significant influence
on perceived usefulness, attitude towards using, and perceived enjoyment in the experimental group, it had a
significant influence only on perceived enjoyment in the control group. The difference might be explained by
the introduction of the scaffolding strategy. The subjects in both groups were required to enter correct
vocabulary of fruits in a limited span of time, and they might not be familiar with these words at the beginning
of the games. The subjects in the control group were placed in a difficult situation due to the lack of a scaffolding
strategy (i.e., tips on spelling), while the burden of those in the experimental group was eased with the assistance
of a scaffolding strategy. The consequence of this difference became apparent in the phenomenon that the
subjects in the control group tended to give up playing the game, while those in the experimental group were
completely devoted. The introduction of a scaffolding strategy to the game also led to the result of the
experimental group. The scaffolding strategy enabled the subjects in this group to tackle the challenges in the
initial stage of the game, thereby making them less likely to give up learning. This can be proved by Table 5
and Table 6. The two tables indicate that the indirect effects of perceived ease of use on the behavioural intention
of the experimental group and the control group were 0.28 and 0.16 respectively. It implies that perceived ease
of use influenced behavioural intention more significantly in the experimental group than in the control one. A
possible explanation is that the game offered to the experimental group had a scaffolding strategy that made the
game easier to play and thus enhanced the subjects’ willingness to play it. On the contrary, the control group
did not have such a supporting mechanism, and this could be why the indirect effects of perceived ease of use
on the behavioural intention of this group were not as significant as that in the experimental one. This finding
is consistent with those by Chen and Hwang (2014) and Hwang et al. (2014) who confirmed that the adoption
of learning strategies in educational computer games may not only improve students’ learning effectiveness but
also reinforce their learning motivation. This research revealed that the introduction of an appropriate learning
strategy, such as a scaffolding strategy, to an educational computer game may positively influence students’
intention of using the game, because the strategy makes the game easier to play and therefore exerts a positive
influence on students’ perceived usefulness of the game, attitude towards using the game, and delight in playing
the game.
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In addition, Figure 4 and Figure 5 reveal that the results of both groups commonly rejected H4, H5 and H7.
First of all, the subjects’ perceived usefulness had no significant and positive influence on their behavioural
intention, which might be explained by their lack of interest in learning that led to their ignorance of the
usefulness of the games. The subjects who took part in this experiment were students from a private university
of technology in Taiwan, and most students in Taiwan’s private universities of technology are publicly
recognised as low academic achievers who are less interested in learning (Tsai & Shen, 2009; Tsai, Lee, &
Shen, 2013). They spend considerable amount of time doing part-time job and hardly care about their learning
in the university (Lee, Shen, & Tsai, 2008; Shen, Lee, & Tsai, 2011). As a result, perceived usefulness did not
exert a significant and positive influence on behavioural intention in this experiment. This outcome also
corresponds to that of Huang, Huang, Huang, and Lin (2012) who found that passive learners are more
concerned with perceived ease of use, while active learners with perceived usefulness, primarily because the
former are less interested in learning and the latter are eager to improve their learning effectiveness.

Secondly, the subjects’ attitude towards using the game had no significant and positive influence on their
behavioural intention, which might be explained by their lack of interest in learning through the game, even
though their attitude towards using was positively influenced by their perceived enjoyment and perceived
usefulness. This finding is consistent with that by Legris, Ingham, and Collerette (2003), who found that attitude
towards using may not be a key factor that influences users’ intention of using. For example, Gumussoy and
Calisir (2009) identified that users’ intention of using the Internet to conduct negotiations may not be affected
by their attitude towards using because they do not favour Internet-based negotiations. However, users may
conduct Internet-based negotiations because of its convenience or usefulness. In other words, users’ intention
of conducting Internet-based negotiations is affected not so much by their attitude towards using as by their
perceived ease of use and perceived usefulness. Chiou, Lin, Perng, and Tsai (2009) also discovered that students’
attitude towards using a personal digital assistant (PDA) is influenced by their perceived ease of use and
perceived usefulness; however, it does not further influence their intention of using a PDA for learning. Chiou
et al. (2009) pointed out that the ease of use and usefulness of a PDA will influence students’ attitude towards
using. However, students may be still unwilling to use a PDA for learning if they have no free wireless Internet
service or cannot access any. In this experiment, the pleasure and the usefulness of the game might influence
the subjects’ attitude towards using it for learning. Nevertheless, the subjects’ attitude towards using might not
have a significant influence on their behavioural intention because they regarded the game as an entertainment
medium rather than a tool for learning.

Finally, the subjects’ perceived control had no significant and positive influence on their behavioural intention,
which might be explained by their confidence in controlling how the game proceeded. The games played by
the subjects in both groups were scrolling games that simply required the players to control the movements of
the cars in order to accomplish the missions. In addition, the subjects had considerable experience in playing
computer or digital games (e.g., massive multiplayer online games), and therefore found the scrolling games
easy to control. In other words, they were familiar with and confident in controlling the scrolling games, which
was why their perceived control had no significant influence on their intention of using. This finding is
consistent with that by Hung and Jeng (2013), who revealed that perceived control has little influence on
doctoral students’ intention to use educational technologies in designing, developing and conducting online
teaching, which might be explained by the students’ confidence in this aspect since they specialise in
educational technologies. As a result, perceived control was not their major concern. Moreover, this finding
also echoes those by Curras-Perez, Ruiz-Mafe, and Sanz-Blas (2014) and Mahon, Cowan, and McCarthy (2006),
who suggested that perceived control will not play a significant role in users’ intention of using technologies
when they are highly confident in carrying out the task assigned.

Table 5 and Table 6 demonstrate that, whether the learning strategy was embedded in the educational computer
games or not, the subjects’ perceived enjoyment was the only factor that had a significant influence on their
behavioural intention. A plausible explanation for such an outcome is that the subjects deemed the games as
entertainment media that brought them fun and pleasure; and ergo emotional factors (i.e., perceived enjoyment)
served as the key factor that influenced their intention to use the games. This finding explains the rejection of
H4 and H5. That is, the subjects’ perceived enjoyment played a significant role in their acceptance of the games,
because they were not interested in learning and had a different understanding of the games from that of their
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designers. This finding is consistent with those by Ha, Yoon, and Choi (2007) and Leong, Ooi, Chong, and Lin
(2013), who investigated the factors that influence users’ acceptance of mobile games or mobile entrainment
media. Their studies showed that perceived enjoyment is the primary factor that determines users’ acceptance.
Ha et al. (2007) further identified that perceived usefulness is not a significant factor behind users’ acceptance
of technologies. In other words, people care do not care as much about the usefulness as they do about the
enjoyment of an educational computer game when they regard it as an entertainment medium.

Conclusions

This research combined TAM with flow theory to examine the role of learning strategies in students’ acceptance
of educational computer games. Three research findings can be drawn from the foregoing analysis and
discussion: (1) in the case with the learning strategy, the subjects’ perceived ease of use significantly influenced
their perceived enjoyment, perceived usefulness, and attitude towards using; in the case without the learning
strategy, the subjects’ perceived ease of use influenced only their perceived enjoyment; (2) with or without the
learning strategy, perceived enjoyment was the most important factor that affected the subjects’ acceptance of
the games, while perceived usefulness, attitude towards using, and perceived control exerted no influence on
this issue; (3) the subjects’ attitude towards using did not play a mediating role between their perceived ease of
use and behavioural intention. In sum, these findings not only verify the argument that the adoption of learning
strategies significantly influences students’ intention of using educational computer games, but also manifests
the important role of learning strategies in designing this type of games, which therefore makes this study a
practical reference for practitioners and researchers in facilitating the application and development of such
games in education.

More specifically, this research has two practical implications for practitioners and researchers. First, the
introduction of a learning strategy significantly affects students’ acceptance of a given educational computer
game, and it further leads to the significant influence of perceived ease of use on perceived enjoyment, perceived
usefulness, and attitude towards using. This suggests that game designers should incorporate appropriate
learning strategies in the educational computer games they attempt to develop because these learning strategies
not only improve students’ learning effectiveness but also increase their willingness to accept these games.
Students will thus show themselves willing to play the games and benefit from them. Second, low-achieving or
passive students care more about the perceived enjoyment of educational computer games, which suggests that
teachers need to show students the fun and pleasure of the educational computer games and the usefulness
afterwards when they want to introduce these games. It is through this way that educational computer games
exert positive effects on the improvement of students’ learning. Besides, the opinions of low-achieving and
high-achieving students on educational computer games may very likely diverge, which implies that game
designers should take the abilities and needs of different types of students into consideration. For example,
entertainment-oriented educational computer games are suitable for low-achieving students, and usefulness-
oriented games for high-achieving ones.

Although the findings of this research contribute to the development and application of educational computer
games, they do have some limitations. First, the subjects who participated in this research were students from
a private university of technology in Taiwan, and most of them were low academic achievers or passive learners.
In other words, the research findings of this research may not be generalised to students in other (particularly
national) universities, because most of them are high academic achievers or active learners. Second, the data
analysed in this research were derived mainly from the students’ self-reported perceptions. We plan to
incorporate additional measurements (e.g., electroencephalography) to collect students’ perceptions of
educational computer games, and thereby corroborate the findings of this research. Finally, the generalisability
of the findings of this research may also be limited by the relatively small sample size. We plan to increase the
sample size in future research and thereby uncover more cogent evidence to strengthen our arguments.
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