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Abstract

This study investigates the impact of traditional game-based teaching on the geometry students' creativity, emphasizing similarity and

parallelism concepts. Creative thinking is important in education, but memorization typically overshadows it. Traditional games can
connect the curriculum to students' cultures and boost engagement and creativity. A quasi-experimental design with a pre-test and post-
test control group of 40 students assigned 24 to the experimental group, which received traditional games training, and 16 to the control
group, which received conventional instruction. Students' fluency, flexibility, and originality were tested, and N Gain scores rated their
improvement. The findings showed that the students in the experimental group excelled further than the students in the control group
on all of the measures of creative thinking. The results achieved the most significant enhancement in fluency and flexcibility while there
was a less significant increase in originality. This indicates that playing traditional games helps students to come with ideas and diversify
their approaches but would necessitate other activities to develop originality. The intervention also exhibited the effectiveness of culturally
relevant pedagogy in combining the students’ cultural background and sociometric ideas by making geometry more appealing. To deepen
the understanding of how traditional games affect students’ creative thinking further research should have a larger population, extended
duration of the intervention and more games to ensure better understanding of the long-term effects and originality improvements. The
originality of this study is centered on the fact that cultural assets can be embedded into classroom activities and shows the importance
of using traditional games such as Gobak Sodor in promoting students’ creative and mathematical thinking as well as their cultural
identity in a holistic way.

Keywords: Creative Thinking, Cultural Context, Geometry 1.esson, Traditional Game.

Introduction

Creative thinking is becoming more prominent in contemporary education as it promotes innovation,
flexibility, and problem-solving which are critical in handling sophisticated and diverse situations
(Handayani et al, 2020; Purnomo et al, 2023; M. Runco, 2008). However, nurturing creative thinking skills
among the students poses a challenge especially in conventional classrooms where emphasis is put on rote
and standardized testing rather than creativity (Kaufman, 2016; Kaufman et al, 2013a; Kaufman &
Sternberg, 2010). Recently, there has been increased inclination towards incorporating cultural elements
(traditional games) into teaching in order to foster creativity in students. Owing to their nature, traditional
games are not only a means of culture but also a vital source of cognitive flexibility, originality and creativity
which are key aspects of creative thinking (Kaufman et al, 2013b; Plucker et al, 2004). In Indonesia,
traditional games like "Gobak Sodor" are deeply embedded with strategies, improvisation and team work.
Such attributes resonate with the fundamentals of creative thinking and as such traditional games can be
effective means of stimulating creativity among students (Kawuryan et al, 2018).

The influence of traditional or indigenous games in enhancing creativity is now gaining prominence in
educational research as scholars look for effective alternatives to the traditional approach of pushing and
constraining children through relevant culture and practices to enhance their cognitive abilities. According
to previous researchers, scholars argue that the use of traditional games can facilitate the learners’ active
participation and the development of higher order thinking skills (Kawuryan et al., 2018). Players of these
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games are required to change their tactics, find solutions to problems as they arise, and think outside the
box in order to beat the game, which can make certain cognitive processes that are related to creativity
active (Breuer, 2011; Saenboonsong & Poonsawad, 2024). Many scholars, however, dealt with creative
cognitive activity using Western approaches and techniques, while there are few who investigated the
Culturally Situated Practice’s role, namely traditional games, within a non-Western framework (Ge et al,,
2022; Saura & Zimmermann, 2021). Moreover, while the literature on the role of creative thinking in
education is growing, few concrete and workable ways to teach the creative thinking skills in activities that
are appropriate to the region and its culture have been discussed. This article fills in these gaps by reporting
a study which investigates the effectiveness of an intervention using traditional games on the enhancement
of creative thinking skills in the Indonesian context.

This current study aims to evaluate the impact of a traditional game-based approach on students’ creative
thinking skills, particularly, fluency, flexibility and originality. The following research questions, among
others, will direct this study: Contrary to traditional teaching methods, does an intervention employing
traditional games help in improving any overall creative thinking skills of students relative to using usual
impartation approaches? In addition, what aspects of creativity skills, that is, fluency, flexibility and
originality, are emphasized by the intervention? In answering these questions, the study intends to testify
these claims and particularly center on the role of culturally relevant methods in improving creativity and
arguing in the wider framework of creative skills in schools.

This research is unique due to its focus on creative skills development through implementing traditional
games within formal education. Although previous researches have covered creative thinking as well as
cultural aspects in education, only few of them have targeted the role of traditional games in shaping one’s
creativity in classrooms (Trusty et al., 2004a). This research addresses the link between culture and cognitive
development by emphasizing the use of traditional games as not just recreation but an integral part of the
curriculum on developing one’s creativity. The statement examines the possibility of traditional games
augmenting educational objectives which in turn develops the existing pedagogical practices on improving
creativity.

Through understanding the importance of retaining and valorizing the culture, it is evident that there is a
problem with regards to education in regions such as Asia, where traditional methods are prevalent. The
challenges of the modern world require new age problem solvers which cannot be accomplished because
educational systems have remained stagnant and overdependant on textbooks. In Indonesia, explaining
how nurturing these games creates new opportunities for children’s education while simultaneously
supporting a crucial national agenda is important. So, there is a scope of study which is constructive and
embraces issues of culture and improves the situation in terms of creative thinking skills.

The research explores a framework with strategies that can be utilised to enhance the educational content
that cultivates and enriches a specific culture by including creativity through the use of traditional games.
This study emphasises the concrete impacts of this method on the enhancement of creative attributes in
individuals, which would benefit both educators and organisations aiming at wider audiences. Furthermore,
it provides the rationale for integrating cultures into the educational curriculum, hence enhancing the
applicability of innovative educational practices across other cultures (Palinkas et al., 2015; Shih, 2022). This
study suggests that enhancing children's informational skills is beneficial, provided that cultural heritage is
preserved and utilised to promote educational outcomes.

Methodology
Research Design

The purpose of this study was to determine the effectiveness of a particular educational intervention
on students' creative thinking skills in a quasi-experimental design with a pre-test and post-test
control group. This approach is suitable in one or more educational interventions when there is no
or extreme objection against randomization of samples yet the groups have to be compared in order
to draw a possible influence (Creswell, 2014). For example, some people, like primers, were put into
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an experimental group which received the intervention, and primed in control group which did not.
This allowed the researchers to compare players in the same group over time to see how their scores

changed and between different groups to assess the impact of the intervention (Shadish et al., 2002).

Participants

In this particular study, 40 students participated, 24 of whom were placed in the experimental group, while
the 16 were included in the control group. Using purposive sampling, the sample was also selected in such
a way, that the students possessed similar baseline characteristics pertinent to the study; Grade level,
previous academic performance and exposure on similar teaching methodologies before the intervention.
As emphasized by Palinkas et al. (2015), purposive sampling is within the scope of quasi-experimental
designs when the study intention is to include research subjects depending on certain characteristics rather
than through randomization.

Intervention

The intervention comprised a module of study aimed at the improvement of the students’ creative thinking
abilities. This program included exercises aimed at achieving fluency, flexibility, and originality which are
important components of creativity in the educational perspective (Guilford, 1967; Sawyer & Henriksen,
2023). The intervention phase was practiced across sections for a period of 4 weeks during which the
students of the experimental group participated in activities incorporating traditional game contexts and
exercises designed to foster fluency, flexibility and originality. The control group however carried on with
the normal syllabus. This kind of arrangement made it possible to measure the development of creative
thinking in on the one hand the experimental and on the other hand the control groups (Mathisen &
Bronnick, 2009; Yan et al., 2022).

Data Collection Instruments
Creative Thinking Test

In order to evaluate the creative thinking skills of the participants, a Creative Thinking Test (CTT) was
utilized both as a pre-test and a post-test. The CTT has tasks that ‘fluency’, ‘flexibility’, and ‘originality” as
criteria which are regarded as elements of creative thinking (M. Runco, 2008; M. A. Runco, 2014; M. A.
Runco & Jaeger, 2012). All the components were given a score in isolation so that an overall score for
creative thinking and separate scores for fluency, flexibility, and originality could be detived from the
assessment.

N-Gain Calenlation

The relative advancement concerning creative thinking skills from pre-test to post-test in this case, was
quantified by a score which is more frequently referred to as an N-gain, or a normalized gain. In educational
research, the N-Gain is a formula which is quite frequently utilised in order to measure the level of
improvement achieved in learning in a standardized manner, especially in instances when pre- and post-test
designs are employed (Hake, 1998, 2007). In this research, the N-Gain for the overall creative thinking
score as well as for each subcomponent- fluency, flexibility and originality, was computed. These
subcomponent scores provided additional information on how each of the indicators of creative thinking
assessed in the study was affected by the intervention.

Data Analysis
Descriptive Statistics
Descriptive statistics were calculated for both groups’ pre-test and post-test scores. These statistics provided

an overview of the baseline performance and post-intervention outcomes for each group. According to
Pallant (2020), descriptive statistics are essential for understanding the data’s general trends and comparing
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the central tendencies and variabilities across groups.
Assumption Testing

Before analyzing the data inferentially, it was ascertained through conducting assumption tests that the data
adequately satisfied the requirements for either parametric or non-parametric tests. To establish whether
the dataset was normally distributed, Kolmogorov-Smirnov and Shapiro-Wilk’s tests were utilized as
recommended by Ghasemi and Zahediasl (Ghasemi & Zahediasl, 2012). Also, Levene's Test for Equality
of Variances was carried out in order to evaluate the equality of variances, a pre-requisite in Independent
Samples T-Test. For the pre-test and post-test datasets, assumption tests assisted in choosing appropriate
statistical techniques for their analysis (Field, 2017).

Inferential Statistics

The assumption tests led to various statistical analyses being performed for the pre-test data and the post-
test data. The specific one-tailed Independent Samples T-Test conducted in this study was used in the case
of average scoring of an experimental group and control group and therefore formed the pre test, but this
is supported by the fact that normality and homogeneity of variance are satistied. These assumptions have
been shown to be suitable for the comparison of two independent groups by Aljandali (2017), Field (2017),
Ghasemi & Zahediasl (2012) and Tabachnick et al. (2019). The t-test has also been necessary in establishing
whether there were statistically significant differences in Baseline Scores between the target groups ensuring
that all groups received equivalent treatment before the intervention began.

Normality of the data distribution of the variables cannot be established, thus, the Mann-Whitney U test
was done to examine the difference between the mean ranks within the two populations. The Mann-
Whitney U test is aimed at comparing two independent samples out of which normal distribution is not
made a prerequisite (Nachar, 2008). This test sought to find out the post-test N gains of experimental
groups and control group in terms of overall test score and each of the three subcomponents that is fluency,
flexibility and originality. If the statistical data does not satisfy the parametric assumption, the Mann-
Whitney U test will yield favorable results which is the case in this study (Tabachnick et al. 2019).

Effect Size Analysis

In order to further shed light on the practical relevance of any differences observed, effect sizes were
derived using Cohen's d for the t-test results and rank-biserial correlation for the Mann-Whitney U Test
results. According to Trusty et al., 2004 , effect sizes are useful in a situation where there is a desire to make
interpretations about the importance of differences between groups in addition to their statistical
significance. In this particular research, Cohen's d and Hedge’s correction was utilized for analysis of the
pre-test t-test, while the rank-biserial correlation was applied to the analysis of Mann-Whitney U Test for
post-test N-Gain scores, as suggested by Pallant (2020). These effect size analyses enhanced comprehension
of the creative thinking skills intervention’s impact on the educational environment.

Findings and Discussion
Normality Test

Determining whether a set of data follows a normal distribution pattern is of utmost importance in
statistical inferences, and it determines the selection of a particular statistical test or procedure. (Both
parametric and non-parametric tests can be used according to the normality distribution of data). This was
the case, for instance, in this research where participants’ pre-test and post-test control and experimental
groups normality was observed using Kolmogorov-Smirnov and Shapiro-Wilk tests.

As for the pre-test, as shown in Table 1, the Kolmogorov-Smirnov test yielded a statistic of 0.062 with a
significance value of 0.200 (p > 0.05), and the Shapiro-Wilk test indicated a statistic of 0.984 with a
significance of 0.830 (p > 0.05). From the results published the pre-test signified that normal distribution
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of scores were assumed. This, indeed, corroborates with the existing body of evidence in the educational

research that with confirmed normal distribution, it is possible to reliably apply parametric statistical
methods.

For the post-test as shown in Table 1, the Kolmogorov-Smirnov test returned a statistic of 0.128 with a
significance of 0.099 (p > 0.05), indicating normality. However, the Shapiro-Wilk test showed a significance
level of 0.017 (p < 0.05), indicating a deviation from normality for the post-test data. The inconsistency
between these two tests suggests that the post-test scores may not meet the assumptions for normality.
According to Field (Field, 2017), the Shapiro-Wilk test is often more reliable for smaller sample sizes, which
further validates the interpretation of the post-test data as not perfectly normal. Consequently, in situations
of non-normality for post-test scores, researchers recommend either transforming the data or opting for
non-parametric analysis methods, especially for outcome comparisons(Vrbin, 2022).

Table 1. Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Pre-Test 062 40 200" 984 40 .830
Post-Test | .128 40 099 930 40 017

Homogeneity Test

The efficiency of Levene’s Test in addressing the question of group’s similarity with regards to variances
which is a prerequisite for conducting the Independent Samples T-Test is illustrated by( Panos & Boeckler,
2023).

As reported, the significant values for pre-test and post-test Levene’s Test results were 0.412 and 0.405
respectively, both p > 0.05. These results validate the assumption that the variances ‘the control group and
the experimental group measure are invariant or equal. Invariance of the factor measurement across groups
is one of the key principles underlying the use of parametric tests. Furthermore, the outcome of the study
(Panos & Boeckler, 2023) also highlights the same feature of the homogeneity, the assumption ensures that
the differences in mean scores can be attributed to the treatment rather than to variance across the groups,
thereby supporting the appropriateness of the Independent Samples T-Test.

Table 2. Independent Samples Test

t-test for Equality of Means
F Sig. | t df Significance
One- | Two-
Sided | Sided
p p
Pre | Equal .688 | 41 | -364 | 38 .359 718
- variances 2
Tes | assumed
t Equal -.348 | 27.398 | .365 730
variances not
assumed
Pos | Equal 708 | 40 | - 38 .098 196
t- variances 5 1.315
Tes | assumed
t Equal - 37.153 | .087 174
variances not 1.387
assumed
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Pre-Test Results

The pre-test results were analyzed utilizing an Independent Samples T-Test to ascertain whether the
experimental and control groups differed significantly at baseline. This analysis is to confirm that the groups
were comparable at baseline, which is one of the requirements for conducting experiments when making
post-intervention comparisons (Boeckler, Panos, 2023).

Table 3. Pre-test Results

Group N Mean Std. Deviation
Pre-Test Experimental 24 20.29 10.457
Control 16 18.94 13.005

The interpretation of the results shows that the experimental group had an average pre—test score of 20.29
with a standard deviation of 10.457 while the control group had a mean score of 18.94 and a standard
deviation of 13.005, as shown in Table 3. The difference observed in the mean test scores of the groups
was quite low at 1.354 and this shows that the two groups were more or less at the same level before the
intervention. The relatively high standard deviations in both groups are quite common in educational
research contexts. (Panos & Boeckler, 2023).

In order to test the suitability of the Independent Samples T-Test, the Levene’s Test for Equality of
Variances was done. A significance level of 0.412 (p > 0.05) was found which implies that the variances of
the two groups were not significantly different. This gives evidence that there was equality of vatiances and
also one of the prerequisites for carrying out the Independent Samples T-Test as stated by Schmidt (1996).

A T-test for Independent Samples in 4 reported a t = 0 364 df = 38 and two tailed p = 0.718 such that p
> 0.05: Given that this value is more than 0.05 is the level between the two groups Experimental and
Control in terms of Pre-test Mean was not certain. This suggests that the two groups assessment's pre-test
results do not reveal any statistically significant difference thereby confirming that they were at the same
level at the start of the experiment (Ghasemi & Zahediasl, 2012). The confidence interval (CI) for the mean
difference ranges from -6.179 to 8.888 even further implying that the observed mean difference may have
arisen merely by chance. Further, when the CI includes zero, it is suggested by the current statistical
guidelines that the mean difference is not of any statistical significance (Kline, 2016).

Table 4. Independent Samples Test

t-test for Equality of Means
F t df Significance Mea | Std. 95%
n Error Confidence
Diff | Diff Interval of the
Diff
One- | Two- Lower | Uppe
Sided | Sided r
p p
Pr | Equal .68 | 41 | 36 | 38 .359 718 1.35 | 3.721 -6.179 | 8.888
e- | variances 8 2 4 4
Te | assumed
st | Equal 34 | 27.39 | .365 730 1.35 | 3.889 -6.621 | 9.329
variances 8 8 4
not
assumed
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Effect size is vital in providing the magnitude of the differences between groups and not only the statistical
significance level (Cumming & Calin-Jageman, 2016). Kosinski et al. (2018) reported Cohen’s d consistent
with this study. In this context, Cohen's ds were applied in determining the significance of the minimum
differences witnessed on the mean of pre-test marks across the two groups, and in this case experimental
and control. The computed value of Cohen's d shows that the effect is close to zero (d = 0.117) as would
be expected since the p-value is also not significant. Cohen's d values which are less than 0.2 are in most
instances considered to have no appreciable effect and thus support the reasoning that there is no difference
at the baseline among the groups (Trusty et al., 2004b). Small effect sizes were also observed when Hedges’
correction and Glass Delta was used at 0.115 and 0.104 respectively implying that the observed threshold
difference is likely to be very insignificant. These small effect sizes indicate that the two groups were
comparable on the pre intervention measures and therefore lend credibility to subsequent comparisons (Yi
et al., 2022).

Table 5. Independent Samples Effect Sizes

Standardizer? Point Estimate
Pre-Test Cohen's d 11.530 117
Hedges' correction | 11.764 115
Glass's delta 13.005 104

Post-Test Results

Post-test outcome measurements were compared between the two independent groups using the Mann-
Whitney test, which is appropriate in this scenario because the assumptions related to the data distribution
are not fulfilled (Nachar, 2008). This tactic was selected based on a pre-test evaluation demonstrating
normal aversion tendencies on the post-test data, which in turn makes the Mann-Whitney U Test the most
appropriate in testing for differences between groups (Field, 2017).

Table 6. Mann-Whitney Test Result (Ranks)

Group N Mean Rank | Sum of Ranks
Post-Test Experimental 24 23.23* 557.50

Control 16 16.41 262.50

Total 40

The Ranks table gives hints about the position of test scores of the experimental group and control group
in relation to each other. The ranks’ mean of the experimental group was 23.23, the sum of ranks was
557.50 while the control group had a mean of 16.41 and the sum was 262.50. In the experimental group,
the mean rank being higher than that of the control group indicates that the students in this particular group
had higher scores in the post-test than their colleagues in the latter group. When mean ranks favourable for
one group to the exclusion of another are substantially different from each other it is a common rule of
thumb that they reflect differences in the degree of performance of the groups in context and this means a
beneficial consequence of the treatment on the students in the experimental group (Pallant 2020).

The experimental and control group's performance after the intervention is statistically evaluated using the
Mann Whitney U Test results. The Mann-Whitney U Test was calculated to be 126.500 with Wilcoxon W
262.500, Z-score — 1.811 and Asymptotic Significance (2-tailed) 0.070. The p-value (Asymp. Sig. = 0.070)
in general implies that little difference exists between the experimental and control groups at the common
0.05 significance level (p > 0.05). It can be said that this p-value slants towards significance but does not
reach it, it may be supported by evidence at a 10% significance level (p < 0.10). In the context of recent
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exploratory studies or small samples that provide understanding of intervention effect that do not hit the
usual mark of significance level (Gibson, 2021).

N-Gain Results

As outlined in the Table 7, the Mann-Whitney U test was employed to conduct the statistical analysis of N-
Gain scores owing to the fact that it is ideal for the comparison of two separate groups with no normal
distribution of data. This test was used to analyze changes in the scores of students in both the experimental
and control groups after the intervention, taking into consideration their scores from the pretest and the
post-test with the aim of determining if such changes existed between the groups. The N-Gain scores were
calculated for overall gain and specific dimensions: fluency, flexibility, and originality.

From the analysis, the results show that the comparable group had lower mean ranks than the experimental
group across every N-Gain measure( as shown in Table 7). First addressing N-Gain as a whole, the
experimental group achieved a mean rank of 22.35 alongside a Sum of Ranks of 536.50 — the figures of
the comparable group were lower, at 14.61 for the mean rank and 204.50 for the Sum of Ranks. Turning
our focus to N-Gain Fluency, the experimental group’s mean rank was 22.71 this time, and for the control
group remain the same at 14.00. Aside from N-Gain Originality, where the control groups mean rank
moved down to 16.00 — the experimental group’s mean rank value remained the same alongside the N-
Gain. All of these results portray a distinct pattern.

Table 7. N-Gain result (Ranks)

Group N Mean Rank Sum of Ranks
N-Gain Experimental 24 22.15 536.50
Control 16 14.61 204.50
Total 40
N-Gain Fluency Experimental 24 22.71 545.00
Control 16 14. 196.00
Total 40
N-Gain Originality Experimental 24 21.54 517.00
Control 16 16.00 224.00
Total 40

With reference to Table 8, the findings of the Mann-Whitney U test provide a mate between the general
N-Gain as well as its components (fluency and originality) of the experimental and control groups. The
disparities in the general N-Gain and N-Gain Fluency were found to be statistically significant ort while the
N-Gain Originality was not found to have any significant disparity.

In regard to overall N-Gain, the Mann-Whitney U test produced U = 99.500 for the test statistic, Z =
—2.074 for the Z score, and p = 0.038 for the p value. Such a p value is significantly higher than the level
of significance of 5 percentage which indicates the presence of at least one statistically significant difference
between the two samples. It can be inferred that, there was an improvement in performance by the
experimental group relative to the control, bearing in mind that the experimental group maintained a higher
average rank than the control group and the intervention performed did have its effects. This demonstrates
that the treatment done to the purely experimental group made tremendous progress in the students’
performance when compared to their counterparts.

For the N-Gain Fluency which was derived from Mann Whitney U test as U = 91.000, Z score of -2.332
and the p result of 0.020, The intervention significantly raised students’ performance asitwasatp < 0.05.
This indicates that the experimental group was able to improve faster in fluency than the control group.
Fluency is one of the elements in creative thinking and it means producing a great number of ideas or
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solutions. The high p value confirms statistical significance and the statement that the students™ fluency
was improved in the experimental group compared to the control group.

On the other hand, for the case of N-Gain Originality, the Mann-Whitney U test results showed U =
119.000,Z = —1.486 and p = 0.137. Because the p-value is too high, > 0.05, this means that originality
gains were not statistically significantly different between the experimental and control groups. Thinking
creatively can also be defined as the ‘ability to think of new or unique ideas’, and the implication of the
result being insignificant is that the strategy used in the intervention was not able to address this dimension
of creative thinking.

Table 8. Mann-Whitney U Test Score

N-Gain | N-Gain | N-Gain Originality
Fluency
Mann-Whitney U 99.500 | 99.500 | 99.500
Wilcoxon W 204.50 | 204.500 | 204.500
0
Z 2.074 | 2074 | -2.074
Asymp. Sig. (2-tailed) 0.038 0.038 0.038

In determining N-Gain Flexibility within this specific study, a t-test was established as the data collected
for the experimental and control groups were determined to be normal and within range making the
parametric test able to be utilized to evaluate the variance between the two processes. The results uncovered
an evident disparity between the sample averages possessed by the two groups (t=1.898,p=0.033). This
alludes to the fact that students’ flexibility, one of the most important elements of creative thinking, was
enhanced during the course of the intervention. Flexibility is defined as switching the point of view on a
task or a problem and comes in great hand in supporting innovative and flexible thinking.

The mean score of the experimental groups was recorded as 0.5704 (showing a standard deviation of
0.23132) while the control group had a mean score of 0.4308 and a standard deviation of 0.17490. The
control group’s scores were even lower than the average, indicating that the improvement was significantly
higher for the experimental group as compared to the control group. Moreover, there is a significant
difference between the average scores of the two groups, defining the experimental group’s high flexible
thinking ability development which was a result of the intervention done to the group.

Moreover, the intervention analysis revealed statistical significance with a Cohen’s d value of 0.654 which
is interpreted as a moderate effect size. This further implies that the intervention was practically useful in
developing flexibility along with being statistically significant, while the medium effect size adds to the
evidence that the intervention did assist the students in broadening their thinking and employing different
mental strategies in the problem-solving tasks.

Discussion
Normality Test and Homogeneity Test

The results of both the normality and homogeneity tests serves as a basis for choosing the best
statistical tests. The normal distribution of the prewest scores and homogeneity of variances of both
the pretest and posttest scores justifies the use of the Independent Samples T-Test for the pre-test.
However, normality of post-test data was not fully confirmed (p = 0.017 in Shapiro-Wilk) therefore
a level of caution should be employed.

In practice, such slight deviations from ideal normality as found in this study, may not invalidate the results
of parametric tests,such as the T-Test, where sample sizes are of reasonable size (Schmidt, 1996). However,
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in order to take extra precautions, some researchers like Pallant (Pallant, 2020) recommend applying non-
parametric tests in post-test analyses so as not to introduce potential biases due to non-normality of data.
Moreover, the effect sizes computed for the pre-test and post-test respectively suggest that although groups
are different, the differences may not be great enough to yield statistical significance. This outcome indicates
that further research will be worthwhile with larger samples and therefore improved considerability of
statistical conclusions.

In conclusion, the pre test and post test were administered in a way that the data's normality and
homogeneity assumptions were not completely violated thereby allowing for the use of parametric testing
for the pre test and passive caution for the post test. The findings obtained add to the understanding of
how various statistical tests can be applied in educational interventions with emphasis on assumption tests
which allow valid conclusions to be drawn (Kline, 2016).

Pre-Test Results

Pretest analysis findings showed that there was no pre-existing statistically significant difference between
the experimental group and the control group. This equivalency is important in that it minimizes the
chances of pre-existing disparities being mistaken as post-test results that are attributable to the intervention
program (Panos & Boeckler, 2023).

Other studies recommend that pre-existing differences should be addressed especially in experimental
studies within an educational context, where there is a high potential for individual differences (Ghasemi
& Zahediasl, 2012; Schmidt, 1996). Such finding conforms to current literature indicating that it is non-
significant baseline difference where the intervention effect is demonstrated that minimizes bias in the
interpretation of intervention effect (Kline, 2016).

Having no significant difference in the pre-test scores indicates that the internal validity of the expetimental
design has not been compromised and thus provides greater legitimacy in the evaluation of the effectiveness
of the intervention. As noted by Trusty et al. (Trusty et al., 2004b), such moderate small effect sizes as
reported in this study definitely increase the chances that the difference is not caused by systematic
differences between groups. These therefore give strong support in the validity and interpretation of
outcome post-intervention analysis.

Pre-test analysis results buttress the view that experimental groups and control groups are at equilibrium
prior to experimentation with no statistically significant difference in their starting level. This result
confirms the validity of the research design for the study, enabling the researcher to proceed with more
confidence in the post-test differences as having been primarily caused by the treatment implemented.

Post-Test Results

The Mann-Whitney U Test analysis indicates that the application of the treatment was beneficial. That is
despite the fact that the outcome did not achieve statistical significance level. Indeed, the comparison of
mean ranks supports the consideration that the intervention worked since post-test scores of students who
learned with the help of the intervention were generally better than those of the students in the control
group although this difference did not reach the conventional level of significance.

Despite the fact that the vote is negative due to the fact that the Asymptotic Significance value is in the
range of 0.070, the study within the framework of the meta (perception) analysis by Nakagawa and Cuthill
(Nakagawa & Cuthill, 2007) also claims that such conclusions are limited. It further claims that in each
educational research these results should be considered and devoid in all other instances since future
revisions of the approach might generate more essential difference in the statistically significant figures with
a larger number of participants in the study.Backing this view, the present study, although not intending to
test the hypothesis, provides information that the intervention possibly mam kumshauri to improve student
performance.
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The interpretation of these findings is that post intervention mean rank of the experimental group was
greater than that of the control group. This is consistent with some recent studies arguing that anything
greater than the marginal differences that are statistically significant . Shadish et al., 2002 suggest that such
changes have a significance in terms of application. Practical significance means concentrating on the
change interventions bring to education rather than on the conventional models of significance. In
particular, the increase in the scores achieved by members of the experimental group, which improvement
however did not quite attain the strict p < 0.05 cut off threshold, suggests that the intervention should be
beneficial in as far as the learning outcomes are concerned (Nakagawa & Cuthill, 2007; Trusty et al, 2004b).

Taking into account the results, future research might address the statistical power issues by replicating the
study with a larger sample size. There could also be the use of paired Wilcoxon signed-rank test if both pre-
and post-test data is gathered in a time series manner within each group (Field, 2017). Increasing the
duration of the intervention, or the intensity of the program content is likely to increase the chances of
observing a substantial difference between the groups under study. In summary, the results of the Mann-
Whitney U Test suggest that there is a reasonable chance the intervention improved the experimental
group’s post-test performance, even reaching 5% statistical significance. The result leaves an impression of
emphasizing the relevance of practical aspects and effect sizes in educational research, where even close to
significant results have the potential to change the practice and the design of the developed interventions.

N-Gain Results

N-Gain analysis demonstrates that the intervention is capable in enhancing students’ creative thinking skills
in overall improvement and specific dimensions such as fluency and flexibility. Incorporating traditional
games, especially traditional games field’s geometric shapes, enabled students to anchor and obtain
geometric and mathematical skills. This approach of integrating cultural context could have been important
in the results obtained (Banks, 2015; Matindike & Ramdhany, 2024).

The overall N-Gain (U = 99.500,Z = —2.074,p = 0.038 ), N-Gain Fluency (U = 91.000,Z =
—2.332,p = 0.020) increases, implies that, the methodology applied was able to use traditional game
contexts in optimizing students’ creativity in solving — generating ideas. Students were able to understand
geometric concepts like area, perimeter and symmetry by employing traditional games such as Gobak Sodor
where students played on rectangular or square shapes. As a result, these activities were most probably able
to assist students in approaching more general and familiar cultural themes from more sophisticated angles
which in turn helped them in developing more fluency in their creative thinking. (Tesfaw et al., 2024;
Widjaja, 2013).

For N-Gain Flexibility, which also showed a statistically significant improvement (t = 1.898,p =
0.033,d = 0.654), the intervention's focus on using traditional contexts to frame mathematical problems
likely contributed to the development of flexible thinking. By requiring students to approach problems
from multiple perspectives—for instance, analyzing different strategies to divide or calculate parts of a
game field—the intervention encouraged flexibility in problem-solvin. The cultural relevance of the tasks

further enhanced engagement, making it easier for students to explore alternative methods and perspectives
in their solutions (Gay, 2000; Ladson-Billings, 2009).

The near similar impact value of N-Gain Originality, that is U=119.000,2=-1.486,p=0.137 highlights a
critical deficit in the intervention that is generating or thinking out of the box or rather unique information
while measuring. Originality when the ability to think of and devise new ideas is concerned, was not
significantly modified by the intervention. This could be due to the fact that the tasks were too structured
to allow for sufficient imagination to break away from established ones (Runco & Acar, 2012). The
traditional game contexts definitively provided a sound base for the development of geometric ideas, but
supplementary activities such as open-ended problems where students have to design their own game fields
or perform without set rules could facilitate the growth of this dimension more (Moore-Russo Deborah
and Demler, 2018; Runco & Acar, 2012; Yazgan et al., 2021).
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The use of traditional games as a context for learning mathematics reflects the importance of culturally
relevant pedagogy in engaging students and making abstract concepts more accessible (Banks, 2020,
Gumbo, 2021). Traditional game fields, such as those in Gobak Sodor, were used not only to introduce
geometric shapes and properties but also to frame real-world problems that students could solve
mathematically. For example, students might calculate the area of a game field, explore symmetry in its
layout, or analyze proportions when dividing the field into sections for gameplay. These tasks linked
students' cultural expetiences with mathematical reasoning, enhancing their ability to connect abstract
concepts with tangible, familiar scenarios (Anwar et al., 2024; Kawuryan et al., 2018).

In addition, traditional games emerged as one of the suitable sources of meaningful problems that were in
need of inventive solutions. Involvement in culturally relevant work led students to be tremendously
involved, which might account for the impressive increases in fluency and flexibility. Traditional games also
promoted conversation and inquiry because of their social and cooperative nature, adding to the increases
seen in these dimensions (Gay, 2018).

Although the results indicate the usefulness of traditional game scenarios in achieving fluency and flexibility,
there are also observations regarding originality that indicate the need for the intervention to be modified.
In particular, subsequent implementations might feature activities that facilitate students in thinking out of
the box like being tasked with designing traditional games as well as altering already existing ones in a bid
to create new challenges (Runco & Acar, 2012). Furthermore, stretching the length of the intervention and
including evaluations of performance after quite a few months may result in better understanding of how

well the intervention helped in nurturance of originality along with other creative thinking perspectives
(Hargrove, 2013).

Conclusion

This study focused on the impact of traditional games on a student’s creative thinking skills using
geometrical concepts such as similarity and parallelism. As the use of traditional games such as Gobak
Sodor was used it greatly increased these students’ creative thinking approaches as they were able to score
better than the control group in regards to the three types of creative thinking measures which include
fluency, flexibility and originality. This also shows that by combining culture with education you can
improve a student’s understanding of specific concepts such as geometry. Nonetheless, while the traditional
games improved the fluency and flexibility of the students the same in origination was not possible which
does provide a great insight on how to allow students to explore ideas using a multitude of strategies.

As fruitful as these findings are, the authors nonetheless acknowledge certain limitations. To begin with,
the sampling in this study was thin, which reduced the strength of the statistical tests employed and may
hinder the transferability of the findings. Second, the intervention was given for short periods of time and
this could underexpose the research subjects to the intervention and thus the extent of the effects they had
on their creative and geometric comprehension may have been underestimated. Moreover, the research
targeted one specific traditional game, Gobak Sodor, perhaps restricting the generalization of results to
different cultural or educational settings. The emphasis on the quantitative measures of creativity, while
helpful, also limits the understanding of the more complex ways in which students conceive and
demonstrate creativity in the course of game play.

According to the results and limitations of this study, several recommendations can be presented for further
research and educational practices. Future research studies might seck to try the effects of traditional games
on creative thinking and geometry learning with larger sample sizes and prolonged intervention to make
the testing more conclusive. It may be worthwhile to extend the study by integrating other forms of
traditional games to see how other activities of a different culture encourage creativity and mathematical
activity. Besides, the use of qualitative approaches, like interviews or observation, might provide a better
insight into the results by enhancing the understanding of the students’ engagement and views in the
learning activity.
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incorporating culturally oriented education practices like traditional games as part of the teaching content
in a mathematics class. Diverse activities or programs such as playing Gobak Sodor could help in
introducing students to geometrical shapes through the concepts of similarity and parallelism. The
integration of traditional games with set learning outcomes could also be an effective way of conserving
culture and promoting education through the enhancement of creativity and cultural identity. Cultural
heritage certainly can be the basis of the focal skills of the 21st century. It prompts us all to look at
complementing the educational process with a broader viewpoint.
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