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Abstract 

Higher order thinking skills (HOTS) among Indonesian students remain a challenge, as learners tend to 

engage in mechanical learning rather than develop critical, analytical, and creative thinking. The study aims 

to integrate a creative problem-solving model with the local wisdom of the Bengkulu Repung system to 

enhance students’ higher order thinking skills. A mixed-methods approach was employed, including a quasi-

experimental design, questionnaires, and interviews. The sample consisted of 178 urban and 169 rural 

students, divided into experimental and control groups. Environmental topics were taught over six 

instructional sessions (12 hours). The assessment instruments comprised ten open-ended questions 

measuring analytical, evaluative, and creative dimensions. Data was analyzed using ANOVA and Structural 

Equation Modeling (SEM) with AMOS software. The ANOVA results revealed significant differences in 

thinking skills based on gender and school location (p < 0.05). The SEM model demonstrated that analytical 

skills influence evaluative skills, which in turn contribute to creative skills, with all variable relationships 

being statistically significant. The model provides both conceptual and practical foundations for developing 

learning interventions based on higher order thinking skills. 

Keywords: Higher-order thinking skills, creative problem solving, Bengkulu local wisdom, Repung system, 

science education. 
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INTRODUCTION 

Transformation in learning activities, 

especially the demand for student activeness and 

participation, is a breakthrough in 21st-century 

education (Affandy et al., 2024b; Saavedra & 

Opfer, 2012). The 4C skills (critical thinking, 

creativity, communication, and collaboration) are 

essential in 21st-century education to equip 

individuals for globalization, competitiveness, and 

problem solving in novel situations (Affandy et al., 

2024a; Anu Singh Lather et al., 2014; Kusumadani 

et al., 2024; Lin et al., 2021). Higher order thinking 

skills encourage innovation in human culture and 

society, ranging from science and technology to 

philosophy, arts, and humanities (Affandy et al., 

2024b; Fathonah et al., 2025; Oktadila et al., 2025). 

Higher order thinking skills provide students with 

preparation to enter the workforce, contribute to 

student's holistic development, support learning, 

problem-solving, and metacognitive skills through 

exploration and discovery, and help students 

interpret information in meaningful manners (Agra 

et al., 2019; Wu et al., 2024). 

However, some findings suggest that there 

are considerable educational gaps between regions 

and social groups in Indonesia. The 2018 PISA 

study of 79 science categories ranked Indonesia 

71st, with an average score of 396 (Kemendikbud, 

2019; OECD, 2019; Schleicher, 2019). Indonesia's 

PISA ranking in 2018 dropped when compared to 

the PISA results in 2015. Most students tend to be 

entrenched in mechanical and factual learning 

without being able to develop critical, analytical, 

and creative thinking skills (Brookhart & Nitko, 

2019; Budsankom et al., 2015a; Miterianifa et al., 

2021). The level of thinking skills is considered 

low because the learning model in empowering 

thinking is not optimal; students are more likely to 

memorize material and formulas rather than apply 

concepts (Kupers et al., 2019; Ping et al., 2020). 

Learning activities with the lecture method cause 

students to be passive because they only listen to 

the teacher giving explanations (Brookhart, 2010; 

Budsankom et al., 2015b; Hooijdonk et al., 2020). 

Higher order thinking skills need to have divergent 

questioning activities for open-ended thinking 

(Gralewski & Karwowski, 2019a; Zhu et al., 2019). 

A learning approach to overcome the 

problem of low higher-order thinking skills can be 

carried out, one of which is through the creative 

problem-solving (CPS) learning model, a learning 

model defined as creative problem-solving skills, 

which are skills that students need in addition to 

academics to be more successful and eminent (Alvi 

et al., 2021; Chen & Chang, 2024a; Isaksen et al., 

2010; Salakhatdinova & Palei, 2015). The ability 

of individuals to solve problems by generating 

thoughtful and creative ideas (Gralewski & 

Karwowski, 2019b; Trisnayanti et al., 2023). CPS, 

with its iterative and differentiated approach, is 

considered more suitable than linear problem-

solving models to address unresolved issues of 

sustainability challenges (Jung et al., 2019a; Kajzer 

Mitchell & Walinga, 2017). 

Problem-solving requires the ability to 

utilize the mind to explore ideas and alternative 

approaches to overcome shortcomings or 

constraints in achieving the desired objectives 

(Hong et al., 2021; Kwangmuang et al., 2021; 

Ndiung et al., 2021a). Fostering student innovation 

and problem-solving skills for social and 

environmental challenges (Chou et al., 2019a; 

Rampa & Agogué, 2021a). Consistent with the 

requirement for higher-order thinking skills in 

science learning using the CPS learning model, 

there is also a need to strengthen education with 

character culture with local wisdom, which is a 

conceptual learning activity that is close to the 

environment and optimally utilizes the potential of 

local culture (Martati et al., 2019a; Noviana et al., 

2023a). Environmental creation through a strategic 

environmental resource-oriented local wisdom 

learning approach with student activities (Khoiri & 

Sunarno, 2019a; Martati et al., 2019b) is 

demonstrated based on caring, maintaining, and 

preserving the environment (Gulacar et al., 2020a; 

Jung et al., 2019b). The approach helps shape 

students' characters and instill an understanding of 

science. Local wisdom is a collection of ideas and 

experiences passed down from one generation to 

another over some time and is especially important 

in the fields of agriculture, health, and arts and 

crafts. The importance of enhancing local wisdom 

on the grounds that the advancement of 

globalization has resulted in the erosion of 
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community culture (Khoiri et al., 2018; Rizki et al., 

2025a; Sari et al., 2024a). 

The socio-cultural approach to science 

learning in Bengkulu communities includes 

traditional practices that have a role in maintaining 

the sustainability of natural resources and 

agricultural products. One example is the 

“Repung” system, a collective farming system 

where people jointly prepare land for planting food 

crops with the aim of preserving the land and 

ensuring food availability (Undri, 2017). The 

irrigation system (Repung), which consists of 

interconnected channels made of earth, stone, or 

bamboo and water control structures such as small 

dams and sluice gates, represents a complex socio-

ecological system that requires coordinated 

planning, regulation, and maintenance. Similarly, 

the “Nundang Bineak” tradition in Lebong, which 

involves ritualized rice planting and simultaneous 

seed distribution, encourages learners to examine 

cause–effect relationships between collective 

actions, pest control, and crop productivity. 

Through these system-based activities, students are 

prompted to develop analytical, evaluative, and 

creative thinking skills by connecting scientific 

concepts with real-world, culturally embedded 

practices (Kesumawati et al., 2023). Bengkulu 

communities also utilize natural materials such as 

yellow bamboo shoots, slack, and rotten turmeric 

as natural pesticides. Altogether, practice is a 

source of science learning that is rich in cultural 

values and local wisdom. 

The local wisdom approach teaches cultural 

values such as gotong royong, gratitude, and 

respect for nature. Various mechanisms, including 

the oral transmission of stories, songs, proverbs, 

myths, cultural values, beliefs, and norms, achieve 

the preservation of Indigenous knowledge (Ahmad 

et al., 2025; Kirshbaum et al., 2013; Noviana et al., 

2023b). Moreover, the use of practices such as 

agriculture, tools, materials, and taxonomy is also 

important for maintaining indigenous knowledge 

(Chibuye & Singh, 2024a; Parmin & Fibriana, 

2019). Culture, as a result of human creation, taste 

(Sudarmin et al., 2014a), and spirit that develops in 

society in the form of original science that is 

transformed into scientific science (Rizki et al., 

2025b; Setyaningsih et al., 2019; Sudarmin et al., 

2014b), is expected to be able to link the local 

cultural environment with science concepts that are 

learned not only in theory but transfer meaningful 

life values to students (Chibuye & Singh, 2024b; 

Parmin et al., 2017). The present study uses the 

Creative Problem Solving (CPS) model based on 

the local wisdom of the Bengkulu community's 

Repung system to provide meaningful and 

contextualized mastery of science concepts while 

respecting tradition and culture. 

The study addresses the need to examine 

how integrating a creative problem-solving 

learning model grounded in the local wisdom of the 

Bengkulu Repung system influences students’ 

higher order thinking skills. Specifically, the 

research formulates the following analytical 

problems: (1) whether there are significant 

differences in students’ higher-order thinking skills 

based on gender, (2) whether students’ school 

location leads to significant differences in higher-

order thinking skills, (3) whether there is an 

interaction effect between gender and school 

location on students’ higher-order thinking skills, 

and (4) whether the implementation of the creative 

problem-solving model based on local wisdom 

results in significant differences in higher-order 

thinking skills compared to conventional learning.  

METHOD 

Data were collected in each experimental 

and control group at each of the public primary 

schools in Bengkulu City and public primary 

schools located in Kaur Regency that the ethics 

committee and school principal had approved. The 

research subjects of the trial used two groups: the 

experimental group (using the creative problem-

solving model based on the local wisdom of the 

Bengkulu community's Repung system) and the 

control group (conventional model). The 

experimental design was quasi-experimental with 

an independent sample statistical design. 

The study employed a quasi-experimental 

design with a pretest–posttest control group. 

Participants were drawn from public primary 

schools in Bengkulu City (n = 178) and Kaur 

Regency (rural area; n = 169). Within each school 
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location, intact classes were randomly assigned to 

either the experimental group or the control group. 

The experimental groups (89 urban and 85 rural 

students) received instruction using the creative 

problem-solving model integrated with the local 

repung system, representing the manipulation of 

the independent variable. The control groups (89 

urban and 84 rural students) were taught using 

conventional instructional methods. The design 

ensured the presence of a comparison group, 

controlled learning conditions, and random 

assignment at the class level, thereby meeting the 

essential requirements of experimental research. 

All students participating in schools and 

classes were confirmed with written informed 

consent. A mixed-methods approach was adopted 

by integrating quantitative data collected through a 

quasi-experimental design and ANOVA analysis 

with qualitative data from questionnaires and semi-

structured interviews, aiming to triangulate 

statistical findings with students’ and teachers’ 

perspectives. Materials focused on sub-materials 

about the environment with six meetings of 12 

Learning Hours. 

The present study employed a mixed-

methods design following by (Creswell, 2013), 

incorporating a quasi-experimental approach, 

questionnaires administered to students, and semi-

structured interviews conducted with science 

teachers and selected students to gain deeper 

insights into the implementation of the learning 

model and its impact on higher-order thinking 

skills. Two classes participated in this study: the 

experimental class and the control class. Data 

collection was conducted by using the 

environmental material test which was conducted 

for a total of six meetings with twelve lesson hours 

using the CPS learning model based on the local 

wisdom of the Bengkulu community's Repung 

system for the experimental class and the 

conventional learning model for the control class. 

Data collection was done through the following: 

(1) A higher-order thinking skills test instrument 

was used, using a ten-item description test, in 

which there are dimensions of analysis, evaluation, 

and creativity. (2) Collected higher order thinking 

skills data divided students into experimental 

(using creative problem-solving model based on 

Bengkulu local wisdom "Repung system") and 

control (conventional model) classes between 

students in the city as many as 178 students 

(experimental class 89 students and control class 

89 students) and students in the village as many as 

169 students (experimental class 85 students and 

control class 84 students). Data was calculated 

based on urban and rural locations. (3) Data were 

measured based on gender differences. (4) Higher 

order thinking skills are calculated based on the 

interaction difference between Gender and 

Location. 

The data analysis method used is ANOVA, 

which aims to: (1) compare the difference in scores 

between the experimental class (creative problem-

solving model based on local wisdom) and the 

control class (conventional model); (2) to test 

based on thinking skills (analysis, evaluation, and 

creative); (3) to test the average difference in 

higher-order thinking skills based on location; (4) 

to test the average difference in higher-order 

thinking skills based on gender. Furthermore, data 

analysis using Structural Equation Modeling 

(SEM) Amos is used to test latent variables, assess 

goodness of fit, and interpret path coefficients to 

see direct and indirect effects between variables. 

RESULTS AND DISCUSSION 

This study aims to integrate a creative 

problem-solving model with the local wisdom of 

the Bengkulu Repung system to enhance students’ 

higher order thinking skills. Based on the results of 

the conducted study, the first finding obtained is 

presented in Table 1. Table 1 presents the results of 

the Analysis of Variance (ANOVA) based on the 

study conducted using the creative problem-

solving (CPS) learning model based on the local 

wisdom of the Bengkulu community's "system 

Repung" to enhance higher order thinking skills in 

science learning. 

Table 1. ANOVA results for differences based on 

gender 
Source of 

Variation 
df 

Sum of 

Squares 

Mean 

Square 

F-

Statistic 
p 

Between 

Groups 
1 24.56 24.56 5.89 .018 

Within 

Group 
98 409.72 4.18   
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Source of 

Variation 
df 

Sum of 

Squares 

Mean 

Square 

F-

Statistic 
p 

Total 99 434.28    

ANOVA results revealed significant 

differences in higher order thinking skills based on 

gender with F (1.98) = 5.89 and p = .018. 

Regarding the Analysis subscale, items 

Analysis_A1 (t = 1.97; p = .034) and Analysis_A4 

(t = 2.45; p = .015) were significant, while 

Analysis_A2 (t = -0.56; p = .58) and Analysis_A3 

(t = .00; p = 1.00) were not significant. Within the 

Evaluate subscale, only Evaluate_E2 (t = 1.93; p = 

.04) is significant, while evaluate_E1 (t = .00; p = 

1.00) and evaluate_E3 (t = -.13; p = .89) are not. 

Regarding the Create subscale, create_C3 (t = 1.99; 

p = .033) was significant, create_C1 (t = 1.55; p = 

.059) was close to significance, and create_C2 (t = 

.00; p = 1.00) was not significant. The findings 

indicate that gender affects some indicators of 

higher order thinking skills especially on analysis, 

evaluation, and creation. However, instructional 

factors, demographic variables such as gender were 

included as control variables, as previous studies 

have reported mixed findings regarding gender 

differences in higher order thinking skills. 

The results of ANOVA (Table 2) reported 

significant differences in higher order thinking 

skills based on school location with F (1.98) = 8.12 

and p = .005. Between-group variation df = 1 (Sum 

of Squares = 35.60), within-group df = 98 (Sum of 

Squares = 389.88). 

Table 2. ANOVA results for differences based on 

School Location 
Source of 

Variation 
df 

Sum of 

Squares 

Mean 

Square 

F-

Statistic 
p 

Between 

Groups 

1 
35.60 35.60 8.12 .005 

Within 

Group 

98 
389.88 3.98 

  

Total 99 425.48    

As shown in Table 2, the ANOVA results 

indicate a statistically significant difference in 

higher-order thinking skills based on school 

location, with an observed F-statistic, F (1. 98) = 

8.12, p = .005. Item-level ANOVA further revealed 

that all indicators within the Analysis subscale 

yielded significant observed F values, ranging 

from F = 1.49 to F = 27.75 (p < .05). Similarly, all 

items in the Evaluate subscale showed strong 

significant observed F-statistics (F = 31.63–47.15, 

p < .0001). In the Create subscale, all three 

indicators also demonstrated highly significant 

observed F values (F = 55.56–86.31, p < .0001). 

The findings confirm that school location (rural vs. 

urban) has a substantial effect on students’ higher-

order thinking skills, particularly in evaluation and 

creative dimensions. 

The results of ANOVA testing to determine 

the interaction between gender and location on 

students' higher order thinking skills are presented 

in Table 3. The gender variable indicates a 

significant effect with an F value of 4.76 and a p-

value of .032. In contrast, the location variable 

indicates a significant effect with an F value of 6.72 

and a p-value of 0.010. It indicates that both gender 

and location individually have a significant effect 

on differences in students' higher order thinking 

skills. However, the interaction between gender 

and location did not indicate a significant effect on 

higher order thinking skills, with an F value of 1.26 

and a p-value of .264. The within-group variation 

was 96 degrees of freedom with a total of 392.38, 

while the overall total sum of squares was 447.08 

with a total of 99. Therefore, it can be concluded 

that although gender and location each have a 

significant effect, the combination of their 

interaction does not have a significant effect on 

differences in students' higher order thinking skills. 

Table 3. ANOVA results for differences based on 

the Interaction between Gender and Location 
Source of 

Variation 
df 

Sum of 

Squares 

Mean 

Square 

F-

Statistic 
p 

Gender 1 20.34 20.34 4.76 .032 

Location 1 28.91 28.91 6.72 .010 

Gender * 

Location 
1 5.45 5.45 1.26 .264 

Within 

Group 
96 392.38 4.09   

Total 99 447.08    

After performing the calculations shown in 

Tables 1, 2, and 3, the average of each higher order 

thinking skill ability was calculated. According to 

the results of the analysis of the average score of 

higher order thinking skills, creative ability had the 

highest average of 82.0, followed by analytical 

ability with an average of 78.5 and evaluation 

ability with an average of 75.3. The results suggest 

that among the three abilities, creativity is the most 
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prominent aspect and shows better achievement in 

the group of students studied. Therefore, students 

in this group tended to have more developed 

creative thinking skills compared to analysis and 

evaluation skills. 

Furthermore, comparison of ability in 

control class with experimental class was also 

conducted. Statistical tests revealed that there were 

significant differences between the groups of 

students in several aspects. First, the t-test results 

suggest that there is a statistically significant 

difference between the mean scores of students in 

the experimental and control classes, with a t-

statistic value of 2.449 and a p-value of 0.040. 

Second, the results of ANOVA analysis based on 

the location of student residence (village and city) 

showed an F value of 1. 800 and a p-value of 0.047, 

which means that there is a significant difference in 

the average score of students based on location. 

Third, the ANOVA results based on the type of 

higher-order thinking skills (analysis, evaluation, 

and creative) showed an F value of 1.800 with a p-

value of 0.024, which also indicated a statistically 

significant difference between the mean student 

scores based on the type of higher-order thinking 

skills measured. 

Analysis using SEM with the assistance of 

AMOS software was conducted to evaluate the 

relationship between latent variables in students' 

higher order thinking skills. The results of the path 

parameter estimation are summarized in Table 4. 

Table 4. Path Coefficients between Latent 

Variables 

Connection β p Interpretation 
Analysis 

→Evaluate 

0.65 < 

0.001 

Significant, Analysis has 

a positive effect on 

Evaluate 

Analysis significantly 

enhances Evaluate 

Evaluate 

→Create 

0.72 < 

0.001 

Significant, Evaluate has 

a positive effect on 

Create 

As presented in Table 4, the path from 

Analysis to Evaluate shows a standardized 

coefficient of β = 0.65 with a significance level of 

p < 0.001. The finding indicates a positive and 

statistically significant effect, suggesting that 

improvements in students’ analytical ability 

substantially enhance their evaluation skills. 

Additionally, table 4 also reveals that the 

path from evaluate to create has a standardized 

coefficient of β = 0.72 with p < 0.001, which means 

that evaluation ability also significantly and 

positively influences the ability to create. 

Therefore, it can be concluded that enhancing the 

ability to analyse will improve the evaluation, 

which in turn also contributes to enhancing the 

creation. 

Evaluation of several goodness of fit indices 

was conducted to assess the extent to which the 

SEM model fits the empirical data. The results 

suggest that the Chi-square value of 42.15 with p > 

0.05 indicates that the model has a good fit. The 

RMSEA index of 0.048 indicates that the level of 

approximation error is low, in accordance with the 

criterion <0.08. Moreover, the CFI value of 0.96 

and TLI of 0.94, both of which met the criterion of 

≥ 0.90, indicated that the overall model had an 

excellent level of fit. 

Discussion 

The sophisticated globalization trend in the 

21st century has eroded traditions and cultures that 

have been deeply rooted in society (Martati et al., 

2019b; Sakti et al., 2024a). The present study 

proposes a CPS learning model based on local 

wisdom, namely the “system Repung” to enhance 

higher order thinking skills in science education. 

The social syntax model of CPS based on the local 

wisdom of the “system Repung” begins with the 

first syntax, which is problem identification, where 

the teacher introduces the “system Repung” and its 

importance for the environment and agriculture. 

The second syntax involves students collecting 

data in the form of information about the selected 

problem, conducting literature reviews, and 

observing the system Repung directly at the 

location. Students in Bengkulu City only 

conducted literature reviews by searching for 

materials in books, articles, and the internet. 

In contrast, students in the village had the 

opportunity to observe the system repeatedly. The 

third syntax involves idea development, where 

students are encouraged to think outside the box 
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and consider innovative solutions that consider 

traditional practices in water management, for 

example, creating bamboo infiltration wells. The 

fourth syntax involves selecting solutions and 

evaluating the ideas generated. The fifth syntax 

involves designing an implementation plan for the 

selected solution. In the sixth syntax, reflection, 

and conclusion, students reflect on their learning 

process, including the challenges faced and lessons 

learned. Teachers provide feedback and help 

students formulate conclusions about the 

importance of the Repung system and sustainable 

environmental management. 

The findings based on the syntax of creative 

problem solving based on the local wisdom 

"Repung system" of the Bengkulu Province 

community to strengthen the higher-order skills of 

elementary school students' science teaching and 

learning in this study, the average ability in the 

village is higher, it is concluded that the village 

location has a higher and better value than the city 

location. The reason for this is that in the Repung 

system, the learning approach involves 

environment-based activities, hands-on practice, 

and community involvement. Environment and 

natural resources are often more accessible in 

villages and an integral part of daily life (Chen & 

Chang, 2024b; Ndiung et al., 2021b). Albert 

Bandura's theory (Laosa, 1989; Sakti et al., 2024b) 

states that individuals acquire knowledge and skills 

primarily through observation and interaction with 

individuals in their immediate social environment. 

The learning process and the formation of one's 

character are inherently intertwined with social and 

environmental interactions (Kozulin et al., 2003; 

Lefa, 2014). It can provide the development of 

higher order thinking skills compared to urban 

environments (Chou et al., 2019b; Rampa & 

Agogué, 2021b). Science learning with the Repung 

system in the village is more relevant to students' 

daily lives (Martati et al., 2019b; Noviana et al., 

2023b; Saputri et al., 2019). Students can see how 

science concepts are applied in agricultural 

practices (Khoiri et al., 2020; Martati et al., 2019b), 

natural resource management, and community life 

(Gulacar et al., 2020b; Jung et al., 2019b). 

The Repung system encourages students to 

develop practical skills such as designing 

experiments, collecting data, analyzing results, and 

solving problems. In the village, students are more 

often exposed to real problems related to 

agriculture, the environment, or health that require 

creative solutions. The participation of local people 

provides students with opportunities to learn from 

others' experiences and discuss and collaborate in 

solving problems. Village environments rich in 

natural resources and local traditions can stimulate 

students' creativity and innovation (Gunstone, 

2015; Mundilarto, 2005). Developing new ideas to 

improve agricultural practices, preserve the 

environment, or develop local resource-based 

products (Khoiri & Sunarno, 2019b; Saputri et al., 

2019; Sari et al., 2024b). 

The significant ANOVA result indicates that 

students’ higher order thinking skills differ 

meaningfully between urban and rural school 

locations. The finding suggests that contextual 

factors associated with school location are an 

important role in shaping students’ cognitive 

development. Students from different locations 

may engage with creative problem-solving 

activities and the Repung system in distinct ways, 

leading to variation in analytical, evaluative, and 

creative thinking performance. 

Meanwhile, in cities, access to the natural 

environment is often limited. Science learning 

relies more on textbooks, laboratories, or 

simulations. It can reduce students' opportunities 

for hands-on exploration, experimentation, and in-

depth problem-solving. Contextual relevance to 

strengthening analytical skills that emphasize 

evaluative tasks will help students be better 

prepared to think creatively. Where practical skills, 

community involvement, and the potential for 

creativity make learning science with the Repung 

system in the village have greater potential to 

enhance students' higher-order thinking skills 

compared to the urban environment. 

CONCLUSION 

The present study aims to empower primary 

school students' higher order thinking skills 

through a Creative Problem Solving (CPS) model 
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based on Bengkulu local wisdom, namely the 

Repung system. Results suggested significant 

differences between experimental and control 

classes, as well as significant differences by 

location and type of thinking skills. The SEM 

model revealed significant associations between 

analysis, evaluation, and creation skills with 

statistically good model fit. The model provides a 

conceptual and practical framework for effective 

learning interventions. The Repung system 

encourages the development of practical skills and 

real-world problem-solving, making learning more 

relevant and contextualized for students. 
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