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ABSTRACT 

This study aims to analyse the proportion of creative thinking ability of MTs students on the topic of 

renewable energy using binomial test statistics. Students' creative thinking ability was measured based indicators 

of Torrance Tests of Creative Thinking (TTCT): fluency, flexibility, originality, and elaboration. The sample 

consisted of 109 students selected from four MTs in South OKU District selected by random sampling. The 

research instrument was in the form of multiple choice questions which were previously tested for validity using 

the Rasch Item Fit Model analysis and instrument reliability of 0.55. Although not a very high value, this result 

can still be used for exploratory purposes in the evaluation of the instrument. The data were then analysed using 

the binomial test with an expected proportion of 50%. The binomial test is used because the data is dichotomous. 

Results indicated that the highest average score was achieved in fluency (60.54), while the lowest was in originality 

(22.52). Only 36% of students who can answer more than 50% of the questions correctly, while 64% of students 

have not managed to reach the expected standard. The binomial test results indicated that the proportion of 

students who were able to solve renewable energy problems creatively was significantly lower than the expected 

value (p = 0.004 < 0,05). This finding suggests that students' creative thinking skills are still uneven, influenced 

by factors such as teacher-centred learning methods, lack of practical exploration, and limited understanding on 

the topic of renewable energy. 
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I. INTRODUCTION 

 
21st century education requires students to master various skills, one of which is the ability to think creatively 

which is an essential component in facing global challenges. Creative thinking ability is one of the higher order 

thinking skills [1-2]. According to Torrance, creative thinking involves a multi-stage process: identifying problems 

or gaps in knowledge, generating possible solutions or hypotheses, testing and refining them, and ultimately 

communicating the findings [3]. With creative thinking skills, students can solve problems by creating unique, 

different, and logical ideas [4]. Students who have creative thinking skills are not only proficient in science, but 

also quite ready in the technological era [5]. 

However, based on the results of the PISA 2022 international study, it shows that the average score of creative 

thinking skills of Indonesian students is still low, which is only 19 out of 60 OECD average points. This study 

focuses on students at Madrasah Tsanawiyah (MTs), where science education often lacks opportunities for students 

to develop creative thinking due to teacher-centred instructional methods. These methods tend to make students 

passive and less involved in critical or creative thinking processes [6]. The varied geographical conditions of the 

region and the limited educational infrastructure also affect the distribution of education quality. In fact, science 

learning should be a vehicle for developing analytical thinking skills that allow students to solve complex problems 

[7]. According to the 2019 TIMSS (Trends in International Mathematics and Science Study) report, Indonesian 

students are ranked at the bottom in terms of critical and creative thinking skills in science subjects [8]. 

 

 

 

 

 

Vol. 18 (2), 2022, page.111-118 

mailto:hamdiakhsan@fkip.unsri.ac.id


Kurnia, et al 

Pillar of Physics Education, page. | 112 

 

 

 

 

 

Renewable energy is an important topic that provides opportunities for students to apply creative thinking in 

addressing real-world challenges like climate change and fossil fuel depletion [9]. This topic provides an 

opportunity for students to train students to think creatively in finding innovative solutions to global problems 

[10]. The importance of teaching students about renewable energy is to introduce environmentally friendly 

technologies [11], as well as to reduce dependence on fossil energy sources that may be replaced in 2050 [12]. 

Research shows that learning about renewable energy can contribute to the achievement of the Sustainable 

Development Goals (SDGs), particularly in the aspects of quality education and climate action [13]. South OKU 

District has natural potentials that support the development of renewable energy, such as large rivers that can be 

used for hydroelectric power plants (PLTA) and vast land suitable for solar energy development. However, the 

lack of students' awareness and understanding of the utilisation of this potential is one of the challenges in science 

learning in madrasah. 

To analyze students' performance in solving renewable energy-related problems, a binomial test was 

employed. This non-parametric test is suitable for dichotomous data and used to assess whether the proportion of 

correct answers differs significantly from an expected value. The binomial test is usually used in preference tests 

with the assumption that the choices are independent and the probabilities of the choices do not vary [14]. The 

binomial test was chosen because students' answers to the creative thinking questions were assessed on a 

dichotomous scale, thus fulfilling the conditions for using the test. In addition, it is effective in testing proportional 

hypotheses without making strong normality assumptions, which makes it an appropriate choice in the context of 

this research sample. 

Based on the description above, this study aims to examine the proportion of students who are able to solve 

renewable energy problems creatively. Testing this proportion is important to find out whether most students have 

reached the expected standard of ability or still require further intervention. The results of this study are expected 

to provide theoretical and practical insights to improve the quality of science learning in madrasah, as well as 

support the development of 21st century skills relevant to global issues. 

 

 

II. METHOD 

This study used a quantitative approach with a focus on analysing the proportion of students' creative thinking 

ability using the binomial test. This test is based on data collected based on dichotomy [15], namely correct or 

incorrect answers and aims to determine whether the proportion of students who can solve energy loss problems 

creatively is significantly different from the expectation of at least 50%. The population in this study were all grade 

IX MTs students in South OKU. The selection of grade IX is based on the assumption that students in this grade 

have completed basic science materials, including the topic of renewable energy, so they have sufficient 

background knowledge to be evaluated. The research sample was selected by random sampling from four MTs in 

South OKU. 

Data were collected using a written test administered via Google Forms. The instrument consisted of 20 

multiple-choice questions designed to assess four indicators of creative thinking based on the Torrance Tests of 

Creative Thinking (TTCT): fluency, flexibility, originality, and elaboration [16]. Each indicator was assessed by 

five items [16]. Each indicator is represented by five questions. Before use, the test instrument was validated using 

Item Fit analysis based on the Rasch model. Validity testing is the process of collecting relevant evidence to 

provide a scientific basis for score interpretation. Reliability test to measure the consistency of the research 

instrument. Evidence of validity is supported by the Item Fit Test. Item validity is determined based on the values 

for Outfit MNSQ and Infit MNSQ set in the range 0.7-1.3. Then the Outfit ZSTD and Infit ZSTD values are set in 

the range -2.0 to +2.0 [17]. 

For the binomial test, the initial data results in the form of multiple-choice scores were converted into a binary 

format: correct (1) and incorrect (0). From the 20 original items, 8 representative items (2/TTCT indicator) were 

selected for binomial analysis. These items were dichotomized into correct (1) or incorrect (0) responses to align 

with the assumptions of the binomial test. This process ensured that all creative dimensions remained represented. 

An expected proportion of 50% was set based on the assumption that students answering randomly would correctly 

answer half of the items. This value serves as a baseline to evaluate whether students' performance significantly 

exceeds chance level. A binomial test was conducted to test whether the proportion of students who answered 

correctly was significantly different from the expected value. The hypotheses in this study are: 

a. H0 : There is no significant difference between the observed proportion of MTs students who can 

creatively solve renewable energy problems and the expected proportion of 50%. 

b. H1 : There is a significant difference between the observed proportion of MTs students who can creatively 

solve renewable energy problems and the expected proportion of 50%. 
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III. RESULTS AND DISCUSSION 

Sample Distribution 

The sample was taken randomly from 4 MTs in South OKU with the entire sample totalling 109 ninth grade 

students. The distribution of students based on school origin is as follows. 

Table 1. Distribution of sample MTs student respondents 

No Name of Madrasah 
Students 

(people) 
Percentage 

1 MTs N 1 South OKU 27 24,77% 

2 MTs N 2 South OKU 10 9,17% 

3 MTs N 3 South OKU 36 33,03% 
4 MTs Al Ittifaqiah South OKU 36 33,03% 

 

Meanwhile, the distribution of respondents based on gender can be seen in Diagram 1. 
 

Diagram 1. Distribution of respondents based on gender 

 

The distribution showed that females formed the majority with a proportion of 56.8%, while males accounted for 

43.2%, making the distribution relatively balanced and representative for further analysis. A fairly even 

distribution of samples by gender school level was done to reduce regional bias in data collection. This is 

emphasise the importance of sample diversity in improving the generalisability of research results [18]. 

 

Instrument Validity and Reliability 

The test instrument was in the form of multiple choice questions that measured creative thinking ability based 

on the Torrance Tests of Creative Thinking (TTCT) indicators: fluency, flexibility, originality, and elaboration. 

Initially, each indicator was represented by 5 questions, so the total instrument consisted of 20 questions. Validity 

analysis was conducted using the Rash Model Item Fit Test with validity criteria of Outfit MNSQ : 0.7 - 1.3 and 

ZSTD Outfit/Infit: -2.0 to +2.0 The results of the item fit test analysis are as follows: 
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Fig. 1. Results of Item Fit test analysis of creative thinking skills question instruments 

 

The results showed that most of the items met the validity criteria, except for questions number 11 and 18 which 

were declared missfit because the Outfit MNSQ value was outside the range. Then the reliability test was also 

carried out with the following results: 

 

Fig. 2. Results of Reability test analysis of creative thinking skills question instruments 

 

From Figure 2, the person reliability value is 0.55, which means that the questions being used have a medium level 

of reliability. Although not a very high value, this result can still be used for exploratory purposes as mentioned 

by Boone et al. (2014) in the evaluation of educational instruments [17]. To see students' creative thinking ability, 

the data was analysed with the following results: 



Kurnia, et al 

Pillar of Physics Education, page. | 115 

 

 

 

 

 

 
Fig. 3. The results of the analysis of students' creative thinking skills 

 

From Figure 3, it can be seen that out of 75 students in class IX, 37 students are below the M- (Less) line. While 

students who are above the M+ (More) line are 38 students. This shows that the number of students is equal 

between those with higher and lower abilities. 

Creative Thinking Ability Based on TTCT Indicators 

While the level of students' creative thinking skills was analysed based on four TTCT indicators, the results 

can be seen in Table 2. 

 

Table 2. Creative thinking skills test results of MTs students 

Indicator Average Score Description of Results 

Fluency 60,54 Highest; student is able to generate many ideas 

Elaboration 45,77 Fairly good; student can develop ideas in detail 

Flexibility 32,03 Relatively low; students lack flexibility in changing strategies 
Originality 22,52 Lowest; students have difficulty generating unique ideas 

 

From the results of the student creative thinking ability test, the fluency indicator has the highest score. This 

indicates that students demonstrated relatively strong fluency in generating multiple ideas. However, the 
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originality score is the lowest, this shows that creating unique and innovative ideas is still limited. This result is in 

line with the research of which shows that Indonesian students tend to be better at generating many ideas (fluency) 

than originality (creating original solutions) [19]. 

Binomial Test Results 

To test whether the proportion of students who were able to solve renewable energy problems creatively was 

significantly different from the expected value of 50%, a binomial test was conducted. A total of 20 original 

questions, 8 representative questions were selected, namely 2 questions per indicator for binomial analysis. The 

selected questions were number 1, 5, 8, 9, 11, 15, 17 and 20. Students' answers were categorised with a score of 1 

if the answer was correct and a score of 0 if the answer was incorrect. The expected proportion was set at 50%, 

which means it was assumed that half of the questions (i.e. 4 out of 8 questions) could be answered correctly by 

random students. This test aims to determine whether the proportion of students who answered correctly is 

significantly different from the expected value. The proportion of students' answers can be seen in Table 3 and 

Table 4. 

Table 3. Proportion of student answers 

Category Proportion Students 

Correct Answer (>50%) 36% 39 people 

Wrong Answer (≤50%) 64% 70 people 

 

Table 4. Results of binomial test of the proportion of students' answers 

 

 

Interpretation of Findings 

The binomial test results in this study provide a fairly clear picture of the creative thinking ability of MTs 

students in South OKU to solve renewable energy questions. Based on the analysis, it was found that the proportion 

of students who were able to answer more than 50% of the questions correctly at 36% was significantly lower than 

the expected value of 50%. The results of this binomial test show that most of the students, 64%, failed to reach 

the expected proportional standard, although there were a number of students who showed creative thinking 

potential. This means that students' creative thinking skills in solving renewable energy problems still do not reach 

expectations. This proportion is significantly different from the expected value of 50%, with a two-sided 

significance value of 0.004, which is much smaller than the threshold (α = 0.05). Based on these results, the null 

hypothesis (H0) is rejected, and the alternative hypothesis (H1) is accepted. It can be concluded that less than half 

of the students are able to solve renewable energy problems creatively. 

This study provides strong evidence that the creative thinking ability of MTs students in South OKU in 

solving renewable energy problems has not been in accordance with the assumption of the expected proportion of 

50%. The distribution of students' abilities tends to lean towards the lower, there are still many students who 

struggle to achieve the expected level of success. This indicates that the proportion of students who are able to 

solve renewable energy problems creatively is significantly lower than the expected value. 

This is in line with the research objective to determine whether students' ability to solve energy-related 

problems creatively is different from what is expected. The binomial test results indicate that students' creative 

thinking skills are uneven and still require more effective educational interventions. Although there were some 

students who showed potential in creative thinking (36% of students managed to score above 50% of the 

questions), their number was relatively small compared to the group of students who had not managed to reach 

that standard, which was 64%. Based on interviews with 15 students, this was caused by several factors, such as 

teacher-centred learning methods, lack of practical exploration in science learning, and students' lack of 

understanding of the topic of renewable energy. This is in line with research conducted by Fideli & Aliazas, which 

mentions that the learning method factor dominated by lectures and question exercises is the main cause of low 

student creativity in science learning [20]. 

South OKU District's diverse geography and relatively limited access to education in some areas may also 

have contributed to these results. Therefore, these findings emphasise the need for systematic efforts to improve 

students' creative thinking skills through more innovative learning approaches that are relevant to the global 

context. 
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IV. CONCLUSION 

Based on the results of research and data analysis using the binomial test, it can be concluded that: 

1. The overall level of students' creative thinking ability in solving renewable energy-related problems remains 

below the expected benchmark. Among the TTCT indicators (fluency, flexibility, originality, elaboration), the 

fluency indicator has the highest average value of 60.54, while the originality indicator has the lowest value 

of 22.52. 

2. Based on the binomial test, the proportion of students who can answer more than 50% of the questions 

correctly is only 36%, while 64% of students are below the expected value of 50%. 

3. The statistical results show that the two-sided test has a significance level of 0.004 < α = 0.05, so H0 is rejected 

and H1 is accepted. Thus, students who are able to creatively solve renewable energy problems are 

significantly lower than the expected value. 

4. Factors that influence this low proportion include teacher-centred learning methods, lack of practical 

exploration in science learning, and limited student understanding of the concept of renewable energy. 
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