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Integrating growth mindset into digital creativity game-based learning:
Its effects on urban and remote area pupils’ creativity mindset and creativity

Abstract

This study attempted to integrate growth mindset into a creativity game-based learning system to
improve pupils’ (especially those are in rural areas) creativity and growth mindset. The first year aimed at
investigating the urban-rural gap of creativity mindset and creativity among pupils. Participants for the pretest
of Inventory of Mindset (IMC) were 351 third to six graders’ sampled from Taipei City and Penghu County,
those for confirmatory factor analysis were 281, and those for DGLC training were 261 pupils. The employed
instruments included IMC, DGLC, and Creativity Test. The mian findings were as follows: The IMC, with
four factors, had good reliability and validity. Moroever, the urban middle graders improved more creativity
than the rural middle graders, and the urban middle graders performed better in the creativity test at the
beginning. One the other hand, the urban upper graders improved more creativity than the rural upper graders,
but they did not perform differently in the pretest creativity test. These findings revealed that the urban middle
graders and upper graders benefited more from the DGLC than the rural middle graders, but he upper graders
did not have better creativitiy before taking the DGLC. The better learning effect of urban pupils may be
because that the urban pupils have stronger motivation and better self-regulation strategies during the game-
based learning.

Keywords: growth mindset, creativity, creativity mindset, game-based learning, urban-rural gap, pupils
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2: The influence of living areas on improvement of creativitiy and creativity mindset
through game-based creativity learning)

1. Aims and hypotheses of this study

This study aimed at using Digital Game-based Learning for Creativity (DGLC) to investigate whether the
learning system would effectively improve pupils’ growth mindset of creativity as well as their creativity
performance. Meanwhile, the differences between urban and suburban pupils’ performance were analyzed.

2. Method
2.1. Participants

Based on purposive sampling, 261 3rd and 4th graders (middle graders) and 194 5th and 6th graders
(upper graders) selected from six elementary schools participated in this study. The participants were
composed of 241 boys (53.0%) and 214 girls (47.0%). While 211 of them were urban pupils (46.4%), 244
were rural pupils (53.6%). Written informed consent was obtained from all participants’ parents and each
participant was rewarded with a gift valued at 10 USD.

2.2. Instruments
2.2.1. The Digital Game-based Learning for Creativity (DGLC)

The DGLC-A developed for the middle graders (Yeh, Chang, & Chen, 2019) and the DGLC-B developed
for the upper graders at elementary school (Yeh, 2018) were employed to investigate the participants’ learning
effect. Although the games in the two learning systems were connected by different stories (Searching for the
clown's color balls vs. Searching for lost treasures), both learning systems consist of nine games for
enhamcing dispositions and skills of creativity; each game ranges from 10 minutes to 15 minutes.

2.2.2. Creativity Test

The Product-based Figural Creativity Test (PB-FCT) (Yeh, et al, 2013) was employed to measure the
participants’ creativity. The PB-FCT included three subtests in which participants were requested to draw
product based the given figures of C, M, or X. Two indices were measured in the PB-FCT: originality and
valuableness. The creativity score of each designed produt was the score of originality (0-4 points) x

valuableness (0-3 points), and the total score of creativity was the sum of each score of the drawn products.

2.2.3. Inventory of Creatiivty Mindset

Inventory of Creatiivty Mindset (ICM) was employed to measure the participants’ creativity mindset.
With 12 items, the ICM included four factors: growth-internal, growth-external, fixed-internal, and fixed-
external. The Cronbach’s a is .886.

2.2.Experimental design and procedures
All participants completed the experiment in the computer laboratory at their school during their flexible
learning time or the computer classs. The DGLC incorpated many teaching strategies to enhance learning

effects, such as proving scaffolding to learn challenged creativity skills, offering chances for self-
8



determination, giving constructive feedback for answers, immediate feedback regarding obtained scores,
proving verbal encouragement for performance, and peer evaluation for creative design. The participants
completed their learning in five classes throughout one week.

3. Results
3.1. Learning effects

Eight reflection questions were employed to understand the participants’ feelings toward the game. The
Ms and SDs are shown in Table 1. The results showed that the participants’ feelings toward the learning were
positive.

3.2. Analysis of Instructional effects
3.2.1. Effects of area on improvemnet of creativity

Using Test (posttest vs. posttest score of creativity) as the dependent variables and using Area (rural vs.
urban) as the independent variable, we conducted repeated measure analysis of variance (Repeated measure
ANOVA) to examin the effects of Area on imporvemnt of creativity. For middle graders, significant
differences were found on Test, F(1, 229) = 63.153, p < .001, 7 2, = .216, on Test X Area, F(1, 229) = 6.161,
p =.014, 5 %, = .026, and on Area, F(1, 229) = 25.729, p < .001, 2, = .101 (see Table 1). Analysis of simple
main effect effect revealed that the pupils in both the urban and the rural areas improved their creativity
performance, F(1, 106) = 43.669, p <.001, 5 %, =.292 and F(1, 123) = 18.695, p <.001, %, = .132.
Moreover, the urban pupils outperformed the rural pupils in the pretest, F(1, 254) = 12.982, p <.001, 7 %,
= .49 and in the posttest, F(1, 230) = 27.793, p < .001, 7 2, = .108, respectively.

For upper graders, significant differences were found on Test, F(1, 229) = 31.744, p < .001, 5 %, = .149
and on Test X Area, F(1, 229) = 67.533, p = .007, 2, = .026. However, no significan Area effect was found.
Analysis of simple main effect effect revealed that the pupils in both the urban and the rural areas improved
their creativity performance, F(1, 185) = 19.679, p <.001, 5 2, = .49. Analysis of simple main effect effect
revealed that the pupils in both the urban and the rural areas improved their creativity performance, F(1, 65)
=22.828, p <.001, 7 %y =.260 and F(1, 116) = 6.529, p = .012, 5 %, = .053. Moreover, the urban pupils
outperformed the rural pupils in the posttest, F(1, 185) = .053, p = .818, 5 %, = .000. However, the urban
pupils did not outperforme the rural pupils in the pretest, F(1, 182) = 4.218, p = .041, 1 2, = .023,
respectively.

Additionally, we used game score obtained in the DGLC as the independent variable and used Area
(urban vs. rural) as the independent variables to conduct ANOVA. The results suggest that the urban middle
graders obtained higher game scores than the rural graders, F(1, 252) = 7.147, p = .008, 7 2, = .028, wheras
urban upper graders didn’t obtaine higher game scores than the rural graders.

3.2.2. Effects of Area on mindset

Using the pretest score of the four types of midset (growth-internal, growth-external, fixed-internal, and
fixed-external) as the dependent variables and using Area (rural vs. urban) as the independent variable, we
conducted MANOVA to examin the effects of Area on mindset. For the middle graders as well as for the
upper graders, no significant Area effects were found, suggesting the rural and the urban pupils did not differ

9



in all types of mindset (see Figure 3).

(a) Areax CM interaction among 3™ and 4 graders (b) Area x CM interaction among 5" and 6" graders
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Figure3. Effects of Area on mindset

3.2.3. Effects of mindset on creativity

The ICM included four factors: growth-internal, growth-external, fixed-internal, and fixed-external.
Using pretest of creativity as the dependent variables and using the ICM group (High, Medium, and Low
group) as the independent variable, we conducted four repeated measure analysis of variance (Repeated
measure ANOVA) to examine the effect of pretest mindest on pretest of creativity. In each of the analyses,
the independent variable was devided into the Low, the Medium, and the High group. The results revealed
that the middle graders with lower level of fixed-internal, and fixed-external mindsest had a better
performance of creativity.
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