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Abstract. The purpose of this research was to study how individual trait, playfulness and anxiety, affect
learning strategies through the mediate of good-achievement-goal and bad-learning-stress in a computer
game-based learning environment. A sample of 141 Year-3 students of university participated in the study.
A structural equation model showed that (1) playfulness trait have an indirect positive effect, mediated
through good-achievement-goal on deep learning, (2) playfulness trait have an indirect negative effect,
mediated through good-achievement-goal on surface learning, (3) anxiety trait have an indirect positive effect,
mediated through bad-learning-stress on surface learning.
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1. Introduction
In recent years, the collaborative educational online games have been increasingly used in Taiwan
higher education institutions. Some educational scholars argued that educational computer game can
stimulate players’ learning motivation [18]. Nevertheless, whether this teaching method all does have the
same process to the different individual trait’s learners, is not been discussion in past researches.
The purpose of this research was to study how individual trait, playfulness and anxiety, affect learning
strategies through the mediate of good-achievement-goal and bad-learning-stress in a computer game-based
learning environment. To explore the different learn process of different individual trait’s learners in
educational computer game-based learning environment.

2. Literature Review and Hypotheses
2.1. Individual trait and learning strategies
Learning strategies refer to the activities by which learning is achieved. Hoeksema[13] proposed two
types of learning strategies: deep and surface. A deep learning strategy is directed at understanding the
meaning of a task and to satisfy curiosity. It may be considered the highest form of learning. A surface
learning strategy is directed to memorizing facts, disjointed pieces of data, examples and illustrations [13].
Deep learning strategy are typically regarded to be a more adaptive way that bring students to higher
achievement outcomes, whereas surface learning strategies are a less desirable form of learning process that
bring a lower level of academic performance [9]. The research of Liem, Lau, & Nie[1] reproved deep
learning strategy have a positive effect on achievement outcome, on the other hand, surface learning strategy
have a negative effect on achievement outcome. So, the educators hope to bring out the deep learning
behavior of students in learning process.
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Lieberman[11] firstly identified five components of playfulness: physical spontaneity, social
spontaneity, cognitive spontaneity, manifest joy, and sense of humor. The study of Tan, & McWilliam[12]
indicated the importance of playfulness as a learning disposition that mobilizes productive engagement with
new learning innovations. Individuals who are experiencing playfulness are likely to interpret their feeling
as signaling high intrinsic motivation and learning disposition. As a result, playfulness individuals are likely
to bring an explicit goal of satisfy curiosity to learning strategy, his (or her) progressive views made him (or
her) to choose the deep learning strategy, not surface learning strategy.
In contrast, the distinct meaning structure underlying anxiety is defined by high uncertainty over an
outcome and low control over a situation, is generally experienced in response to situational where the
person is uncertain about an impending outcome of a personally relevant event[14]. Thus, individuals who
are experiencing anxiety are likely to interpret their feeling as signaling high uncertainty and lack of control
[15]. As a result, anxious individuals are likely to bring an implicit goal of uncertainty reduction and risk
avoidance to learning strategy, his (or her) conservative views made him (or her) to choose the surface
learning strategy, not deep learning strategy.

2.2. The mediating role of achievement goal and learning stress
Accumulating evidence in the achievement goal literature has established a consistent pattern that
mastery and performance-approach goal would facilitate the use of deep learning strategies [2] [4] [1].
Mastery and performance-approach goal have highly positive correlation, both can generate adaptive
achievement outcome.
LePine, Lepine, & Jackson[8] proposed that both forms of stress lead to effect motivation to learning.
Challenge stress, good-learning-stress, is associated with high motivation to learn and the other form of
hindrance stress, bad-learning-stress, is associated with low motivation to learn. The transactional theory [17]
suggests that after a stressful situation is appraised as being a hindrance or a challenge, secondary appraisals
assess how to cope. If the stress reflects a situation appraised as being potentially negative and
uncontrollable, however, a cognitive style of withdrawing from the situation by wishing it would go away.
Because playfulness learners have high intrinsic motivation and learning disposition that mobilizes
achievement pursuance with new learning innovations, on the contrary, anxiety learners have high risk
avoidance that feels hindrance stress with new learning innovations, therefore, we hypothesize:
H1: Playfulness trait will have an indirect positive effect, mediated through good-achievement-goal on deep
learning.
H2: Playfulness trait will have an indirect negative effect, mediated through good-achievement-goal on
surface learning.
H3: Anxiety trait will have an indirect negative effect, mediated through bad-learning-stress on deep learning.
H4: Anxiety trait will have an indirect positive effect, mediated through bad-learning-stress on surface
learning.

3. Methodology
3.1. Participants and procedures
The subjects for this study were 3-class, 141-student enrolled in a 8-week marketing simulation decision
course. The course used marketing-winner simulation system to proceed computer game-based teaching,
and included 6-unit marketing. Marketing-winner Simulation System is a Web-based portfolio management
game, the contest modules cover two markets, three products, six management strategies and product
information. First, the 141-student had to finish their “Playfulness and anxiety trait scale” before course.
Second, the same teacher, course unit, teaching method and teaching schedule had been used to 3-class.
Through 8-week, the 141-student then finished 3 subscales included “good-achievement-goal”, “badlearning-stress”, and “learning strategy”.

3.2. Measures
● Individual Trait
The 29-item playfulness trait subscale of six factors was used [15]. Participants indicated the extent to
which they thought each item was true of them on a 1 (never true of me) to 5 (always true of me) scale. The
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20-item anxiety trait subscale was used [5]. Participants indicated the extent to which they thought each item
was true of them on a 1 (never) to 4 (almost always) scale.
● Good-achievement-goal
The 6-item good-achievement-goal subscale was used [3]. Two types of good-achievement-goal,
master approach and performance approach, were measured in this study. Participants indicated the extent to
which they thought each item was true of them on a 1 (not at all true of me) to 7 (very true of me) scale.
● Bad-learning-stress
The 5-item bad-learning-stress (hindrance stress) subscale of the Leptine, Leptine, & Jackson [8]
developed was used. Two types of learning stresses were measured in their study. In the present study,
hindrance stress was been used to measure bad-learning-stress linked to busy work and hassles. Participants
indicated the amount of stress the circumstance in the item produced on a 5-point scale ( ranging from 1 no
stress to 5 a great deal of stress).
● Learning strategy
The 20-item learning strategies subscale of the R-SPQ-2F-questionnaire was used [10]. Two types of
learning strategies, surface learning and deep learning, were measured in this study. Participants indicated
the extent to which they thought each item was true of them on a 1 (never true of me) to 5 (always true of me)
scale.
● Item-Parcel confirmatory factor analysis
Before the proposed model was tested, a measurement model of the six latent variables was checked.
However, when conducting overall confirmatory factor analysis, the excess of original items might create
underestimate of model fitness [7]. To reduce this problem, this study used item-parcel confirmatory factor
analysis to reduce the number of observed items as suggested by Espelage et al. [6]. For each of the six
latent variables, single items were randomly assigned into two parcels. Two item parcels were subsequently
created for each latent variable. Mean scores were calculated for each item parcel (Table I).
For the six-factor model, each item parcel was constrained to load on its respective subscale. Through an
item-parcel confirmatory factor analysis, the item-parcels for each subscale were examined for convergent
validity and construct validity. All of the t-values of item-parcels showed statistical significance at the .05
level, indicating that all of those item-parcels within each subscale were highly correlated and, therefore,
revealed convergent validity. In addition, construct validity was established by examining the extracted
variance of each subscale by the factor analysis. It was found that the item-parcels representing each
subscale accounted for between 45% and 79% of variance. The reliability of the subscale was demonstrated
by examining the composite reliability coefficient. Shown in table I, all of these coefficients were over .60.
Therefore, the instrument reliability was established. In sum, the results from table I demonstrate the high
validity and reliability of the instrument, and the measurement model yielded an acceptable level of fit.
Table 1: Item parcels for confirmatory factor analysis
Subscale
Playfulness Trait
Anxiety Trait
Goodachievement-goal
Badlearning-stress
Deep Learning
Surface Learning

Item-parcel(Item No.)

Factor
loading

PT1(1,2,3,4,5,6,7,8,9,10,11,17,18,19,20,2
1)
PT2(12,13,14,15,16,22,23,24,25,26,27,28,
29)
AT1(1,2,4,8,11,12,17,18,20)
AT2(3,5,9,10,15,16,19)
GO1 (1,2,3)
GO2 (4,5,6)
SO1 (3,5)
SO2 (1,2,4)
DL1 (1,2,14,17,18)
DL2 (5,6,9,10,13)
SL1 (4,8,11,15)
SL2 (3,12,16,19)

Average variance
extracted

Composite
reliability

α

.94
.79

.88

.93

.74

.85

.84

.45

.60

.85

.65

.79

.77

.79

.88

.90

.64

.78

.77

.83
.81
.91
.81
.49
.80
.81
.86
.92
.70
.89

Note：χ2 =47.85, df =39, χ2/df =1.23, RMSEA=.04, GFI =.95, NFI=.93, IFI=.99, TLI=.98, CFI=.99

● Analysis
Then, this study conducted the structural equation model to test our hypotheses. Since ther were several
observed variables, the fitness of the model could be underestimated [16]. To reduce this problem, the study
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employed the item-parcels previously used in the confirmatory factor analysis in order to reduce the numbers
of observed variables. The six variables were reduced to 2 new predictor variables respectively that were
used in the subsequent analysis.

4. Results and Conclusion
4.1. Testing the Model and Results of SEM analysis
The structural equation model was conducted using the AMOS 18.0 program. For the six variables data
was all collected by self-report instruments, it is likely that this research suffers a methodological problem
termed common method variance (CMV). CMV will inadequately inflate or deflate the relationship between
variables, resulting in an increase of statistical significance. This research used a statistical technique controlling for the effects of a single unmeasured latent method factor - to avoid the problem. Table II
presents the path coefficients and their significance levels between predictors and criteria variables in the
theory models of pre-control CMV and post-control CMV. The path coefficients have no significant
difference between the pre-control CMV model and post-control CMV model. It exhibits the significant
effects between predictors and criteria variables in this study were not inadequately inflate or deflate by
CMV. In order to strive for the simplification, we used the post-control CMV model denoted the hypotheses
(See Fig. I).
Table 2: Standardized path coefficients and significance levels in the model
Path
Playfulness Trait → Deep Learning
Playfulness Trait → Surface Learning
Playfulness Trait → Good-achievement-goal
Playfulness Trait → Bad-learning-stress
Anxiety Trait → Deep Learning
Anxiety Trait → Surface Learning
Anxiety Trait → Good-achievement-goal
Anxiety Trait → Bad-learning-stress
Good-achievement-goal → Deep Learning
Good-achievement-goal → Surface Learning
Bad-learning-stress → Deep Learning
Bad-learning-stress → Surface Learning
Playfulness ↔ Anxiety Trait

pre-control CMV model
.21*
( 2.09)
.20 +
( 1.74)
.36**
( 3.00)
.11
( 1.09)
.15
( 1.61)
- .01
(- .05)
-. 13
(-1.06)
.27*
( 2.39)
.72***
( 4.64)
-. 59***
(-3.68)
(-1.73)
-. 15 +
.28*
( 2.42)
-.28**
(-2.57)

post-control CMV model
.13
( 1.13)
.16
( 1.64)
.34**
( 2.46)
.17
( 1.50)
( 1.62)
.16
(- .13)
-.01
(-1.12)
-.13
( 1.86)
.20 +
.76*** ( 4.70)
-.61***
(-3.52)
-.10
(- .97)
.27*
( 2.25)
-.27**
(-2.25)

Note: () t-value

The results presented in fig. I showed that the playfulness trait had significantly positive effects on
good-achievement-goal (β= .34, p<.05). Good-achievement-goal had a significantly positive effect on deeplearning (β= .76, p<.001), and a significantly negative effect on surface-learning (β= -.61, p < .001).
Therefore, good-achievement-goal had a full mediating effect on the relationship between playfulness trait
and deep learning, and between playfulness trait and surface learning.
Anxiety trait had significantly positive effects on bad-learning-stress (β= .20, p<.1), and bad-learningstress had a significantly positive effects on surface learning (β= .27, p<.05). Therefore, bad-learning-stress
had a full mediating effect on the relationship between anxiety trait and surface learning.
Playfulness Trait

.34*

Good-achievement-goal

.76***
-.61***

-.27*
Anxiety Trait

Deep Learning

.20+

Bad-learning-stress

.27*

Fig 1: An SEM model of post-control CMV
Note: (1)χ2 =32.05, df =28, χ2/df =1.15, RMSEA=.03, GFI =.96, NFI=.96, IFI=.99, TLI=.98, CFI=.99
(2) + p< .1, *p< .05, **p< .01, ***p< .001
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Surface Learning

4.2. Conclusion
In recent years, the collaborative educational online games have been increasingly used in Taiwan
higher education institutions. This study had proved that the different individual trait’s learners had different
learning process in the learning situation of educational computer game-based. Learning strategy plays a
critical role in predicting and determining a learner’s academic performance [9]. The high playfulness trait learners,
through satisfy achievement goal, choose the deep learning strategy that the educators hope to bring out. The high
anxiety trait learners, through mobilize learning-stress, choose the surface learning strategy that a less desirable form of
learning process. Therefore, the findings of our study could be useful in designing educational computer game-based
learning environment.
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