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ABSTRACT 

Creative thinking skills emphasize the aspects of fluency, flexibility, originality, 

and detail. This study aims to develop a local wisdom-based Creative Thinking 

Skills Instrument on Ecology Material in the Biology Education Study Program 

of HKBP Nommensen University, Pematangsiantar. The development stage of 

the local wisdom-based Creative Thinking Skills instrument is needs analysis, 

the second stage is designing the local wisdom-based Creative Thinking Skills 

instrument, the third stage is Development. The validity test obtained a score of 

44.67 with valid criteria. The results of a limited trial of the local wisdom-based 

Creative Thinking Skills instrument in biology learning on ecology material 

showed that there were 7 (35%) questions that had very high validity, 8 (40%) 

questions had high validity, 4 (20%) questions had sufficient validity, and 1 

(5%) had low validity. From the results of the limited trial, the local wisdom-

based Creative Thinking Skills instrument in biology learning was very suitable 

for use in biology learning on ecology material. Furthermore, from the results of 

a limited trial of the local wisdom-based Creative Thinking Skills instrument, an 

average score of 0.724 was obtained with valid criteria. Furthermore, the 

reliability test results of the local wisdom-based creative thinking skills 

instrument in a limited product trial obtained α = 0.972, with very high criteria. 

This indicates that this local wisdom-based creative thinking skills instrument is 

highly valid and reliable for development in biology learning on ecological 

material. 
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INTRODUCTION 

Biology learning in the 21st century is expected to equip students with several skills, including innovative, 

critical, creative thinking, problem-solving, literacy, and leadership (Rohmah, Afini Atika, 2020). In addition, Biology 

education plays an important role in aspects of life and technological development to improve human resources 

(Matsna, et al., 2023). Based on research results (Priyambodo, et al., 2021), it is known that creative thinking skills in 

Indonesia are still relatively low, this fact is confirmed directly from the results of observations of the 2021 Global 

Innovation Index. Indonesia is ranked 87 out of 132 countries, and also science learning in the 21st century according to 

the National Science Teacher Association states that students must have several skills, one of which is creative thinking, 

but in reality, creative thinking skills in Indonesia are relatively low. Low creative thinking skills are influenced by 

teacher-centered teaching and learning activities (Ichsan, Reza Nurul, et al., 2021), making the learning process less 

enjoyable (Matsna, et al., 2023). They stated that teachers are unable to create questions that encourage creative 

thinking skills. Furthermore, students struggle to understand matters related to analysis, evaluation, and creation in 

biology learning (Umami & Rusdi, 2021). Ecology is a compulsory course in the biology education study program at 

HKBP Nommensen University, Pematangsiantar, which must be completed by students in accordance with the grade 

completion criteria. In learning ecological biology, students experience many learning difficulties (Dama, RMENL, 

2021). 

Interviews with lecturers at HKBP Nommensen University, Pematangsiantar, revealed that the learning 

instruments used do not emphasize measuring creative thinking skills based on local wisdom. The instruments used still 

focus on assessing learning outcomes solely on completing questions related to the course material, without considering 

the components of creative thinking skills. Therefore, creative thinking skills are considered low because they are 

teacher-centered, based on the notes provided, and the lack of updating of answers to questions in the learning process 

(Andini, et al.,2024). According to (Rohmah and Afini Atika, 2020), creative thinking has four important components: 

(i) fluency, (ii) flexibility, (iii) originality, and (iv) elaboration. According to (Fitriyah, A., & Ramadani, S.D, 2021), 

creative thinking skills are skills that can solve problems with new or different solutions. It is hoped that creative 

thinking can open students' perspectives from various perspectives, enabling them to identify and solve real-life 

problems based on local wisdom. Creativity according to (Zein, et al., 2022) is someone who is able to produce new 

creations by having deterministic, individualistic, independent, enthusiastic, and producing something new. In the 

learning process activities, creative thinking skills need to be improved so that students can be trained and progress. It 
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can be concluded that creative thinking skills, finding new ideas about an existing problem, whether in the form of ideas 

or solutions that can be applied that can solve problems in real life. Efforts to improve the creative thinking skills of 

students in Biology courses, according to (Azza, et al., 2023) the use of learning media, learning instruments and 

methods must be adapted to students in strengthening local culture/wisdom not only improves skills in knowledge but 

also the character of students in facing the future. The combination of education and local wisdom can create 

meaningful learning. Based on the explanation above, this study aims to produce a valid and reliable local wisdom-

based Creative Thinking Skills instrument in biology learning on ecological material. 

 

Problem Statement 
What is the validity and reliability of the local wisdom-based Creative Thinking Skills instrument in biology 

learning, particularly in the ecology topic, in the Biology Education Study Program at HKBP Nommensen University, 

Pematangsiantar? 

 

Problem-Solving Approach 

The development of the local wisdom-based Creative Thinking Skills instrument describes the validity and 

reliability of the local wisdom-based Creative Thinking Skills instrument. Each student and even teacher can develop 

possible answers. Thus, this local wisdom-based Creative Thinking Skills instrument provides an opportunity for all 

students to explore and think creatively according to their personality and environment, as well as to collect and analyze 

comprehensive data to solve the problems they face. 

 

State of the Art and Novelty 

Numerous studies have examined creative thinking, but each unit/campus certainly has its own characteristics 

related to this theme. This includes the causes of collaboration, who is involved, the stages encountered during 

collaboration, commitment, obstacles encountered, and the authority of each party involved. Furthermore, the focus of 

the problem studied, which is related to creative thinking skills in a forum, has not been widely explored by previous 

researchers. There are four indicators of student creative thinking: fluency, flexibility, originality, and elaboration. In 

this study, only two indicators were measured: fluency and flexibility. Students are considered to have met the fluency 

indicator if they are able to think creatively, generating a variety of possible answers and finding them correct. Students 

are considered to have met the flexibility indicator if they are able to think creatively using a variety of different ways 

to solve problems and finding them correct. Furthermore, students are considered to have met the novelty indicator if 

they are able to think creatively fluently and flexibly, providing new ideas or answers that are correct or answers that 

are not commonly offered by students of their age level. 

 

LITERATURE REVIEW 

Research results (Rohmah, et al., 2020) state that not many lecturers have developed creative thinking skills test 

instruments, especially those related to students' local wisdom, which have not been emphasized at all in biology 

learning on ecology material (Santoso B.P., and Wulandari F.E. 2021). Research results (Rahmawati & Trimulyono, 

2021) state that the development of creative thinking skills instruments in biology learning encourages students to think 

creatively and scientifically. Research (Setiawan, E., & Indana, S. 2021) states that the development of creative thinking 

skills instruments based on local wisdom in learning encourages students to be more active in learning. Valid and 

reliable learning instruments help the quality of student learning on creative thinking skills questions (Rahmi, T., et al., 

2021). Research results (Setiawan, E., & Indana, S. 2021) explain that providing appropriate questions will stimulate 

students' creative thinking skills in solving problems. Not only that, the right creative thinking skills instrument will 

encourage students to think critically, innovatively and creatively in learning (Supriyatin, S, et al., 2023); 

(Widyaningsih, et al., (2021). 

 

METHOD 

Research Type 

This research is a Research & Development (R&D) study using the ADDIE model developed by Dick & Carry 

(Boyman, et al., 2020). The ADDIE model has five stages of development: Analysis, Development, Implementation, 

and Evaluation. This research aims to describe the phenomena or research data systematically and truthfully, even 

though the data obtained is numerical (Eka Rahmawati, 2022). 

 

Research Time and Location 
This research will be conducted in the odd semester of the 2024/2025 academic year, in the Biology Education 

Program, HKBP Nommensen University, Pematangsiantar. 
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Research Sample 

The research sample consists of four biology education lecturers. Data collection in this study was conducted 

through tests and validation questionnaires. 

 

Procedure 
The research procedures implemented in this study include three stages: 

1. The initial/preparatory stage, which involves developing the instrument, validating the content of the research 

instrument, and making revisions; 

2. The implementation stage involved teaching using the Local Wisdom-Based Creative Thinking Skills Instrument 

for Ecology. A questionnaire was administered to four biology lecturers to determine the validity and reliability 

of the instrument. 

3. The final stage/reporting the results involved processing the collected data, describing the results, and drawing 

conclusions. 

 

Data, Instruments, and Data Collection Techniques 

Data collection in this study involved a validation test and questionnaire. The test aimed to determine students' 

local wisdom-based creative thinking skills in biology learning on ecology. The questionnaire aimed to determine the 

feasibility of the local wisdom-based creative thinking skills questions. The instrument used for validation consisted of 

20 items analyzed using Minitab version 18. Local wisdom-based creative thinking skills encompassed students' 

abilities to analyze (C4), evaluate (C5), and create (C6). Data collection techniques were obtained by analyzing the 

instrument's validity and reliability. Instrument validity consisted of content, language, and material validity tests. To 

carry out content validity, use the Gregory formula with the criteria shown in Table (1). Next, the instrument reliability 

is calculated using the Cronbach's Alpha formula with the criteria shown in Table 2. 

Table 1. Content Validity Criteria 

Validity Criteria  

5 ÿ × ÿ8 Not Valid 

9 ÿ × < 12 Less Valid 

13 ÿ × < 16 Valid 

17 ÿ × < 20 Very Valid 

Source: (Kahar, 2017) 

 

The table above is a conversion guideline for determining the level of content validity based on scores obtained 

from expert assessments (usually using instruments such as Aiken's V or Gregory validation sheets). 

Table 2. Question Reliability Criteria 

Reliability Criteria  

0,80 - 1,00 Very high 

0,60 - 0,79 High 

0,40 – 0,59 Currently 

0,20 – 0,39 Low 

0,00 – 0,19 Very Low 

Source: Arikunto dalam Kahar (2017) 
 

In the context of research or data collection, reliability refers to the consistency of a measuring instrument 

(question) in producing consistent data. A reliable question will yield the same or very similar answers or scores when 

asked to respondents repeatedly under similar conditions. 

 

RESULT 

The results of the development of the Creative Thinking Skills instrument based on local wisdom on ecological 

material in the biology education study program at HKBP Nommensen University, Pematangsiantar. The first stage is 

needs analysis, curriculum analysis, and student needs analysis. Ecology material evaluation questions. The second 

stage is designing the Creative Thinking Skills instrument based on local wisdom in accordance with the Basic 

Competencies (KD) and Core Competencies (KI) of the ecology material. Next, the third stage is Development. At this 

stage, the instrument is validated through content validation, language validation, and material validation by biology 

lecturers and teachers. The validation results of the Creative Thinking Skills Instrument based on local wisdom on the 

ecology material can be seen in Table 3. 
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Table 3. Validation Results of Creative Thinking Instruments Based on Local Wisdom 

 No Validation Score Percentage (%) Criteria 

1 Contents 42 83 Valid 

2 Language 45 87 Valid 

3 Material 47 90 Very Valid 

 Average 44,67  Valid 

 

Based on Table 3, it is explained that the content validation score obtained a score of 42 with valid criteria, the 

language validation score was 45, the material validation score was 47 and the average value of the validity test 

obtained a score of 44.67 with valid criteria. This indicates that the Creative Thinking Skills instrument based on local 

wisdom is suitable for use in learning biology for grade X on ecology material. The next stage is implementation. At 

this stage, the instrument that has been validated by experts and revised is then tested on a limited basis to students by 

giving creative thinking questions. The results of the limited trial validation can be seen in Table 4. 

Table 4. Validation Results of Local Wisdom-Based Creative Thinking Instruments for Limited Tests 

Index Criteria Limited Product Trial 

Frequency % 

0.81-1.00 Very High 7 35 

0.61-080 High 8 40 

0.41-0.60 Currently 4 20 

0.21-0.40 Low 1 5 

0.00-0.20 Very Low 0 0 

Amount 20 100 

 

Based on Table 4, the results of a limited trial of the local wisdom-based Creative Thinking Skills instrument in 

biology learning on ecology topics show that 7 (35%) questions had very high validity, 8 (40%) questions had high 

validity, 4 (20%) questions had sufficient validity, and 1 (5%) had low validity. The limited trial results indicate that the 

local wisdom-based Creative Thinking Skills instrument in biology learning is highly suitable for use in biology 

learning on ecology topics. Furthermore, the limited trial results of the local wisdom-based Creative Thinking Skills 

instrument obtained a low r-value of 0.270, while the highest r-value of 0.958, with very high validity. The average 

score was 0.724, with valid criteria. Furthermore, the reliability test results of the local wisdom-based Creative 

Thinking Skills instrument in biology learning on ecology topics can be seen in Table 5. 

Table 5. Reliability Test Results 

Product Trial α Criteria 

Limited Product 0.972 Very Hight 

 

Table 5 explains that the reliability test results for the local wisdom-based creative thinking skills instrument in 

the limited product trial obtained an α of 0.972, representing a very high criterion. This indicates that the local wisdom-

based creative thinking skills instrument is highly valid and reliable for development in biology learning, particularly in 

ecology. 

 

DISCUSSION 

Developing a local wisdom-based creative thinking skills instrument in biology learning is highly feasible. A 

local wisdom-based creative thinking skills instrument is crucial for teachers in developing students' higher-order 

thinking skills (Supriyatin et al., 2023). 

Developing a valid and reliable local wisdom-based creative thinking skills instrument will foster students' 

critical and creative thinking skills in learning (Elfira, I., & Santosa, TA. 2023). In developing a local wisdom-based 

creative thinking skills instrument for biology learning, questions must refer to indicators of analyzing, evaluating, and 

creating (Matsna, Maratul, 2023), so that students can think creatively in their learning. 

(Andini, et al., 2024) stated that a local wisdom-based creative thinking skill instrument that has good validity, 

reliability, and difficulty index values will result in appropriate use to measure students' higher-order thinking skills. 

The results of the validity test obtained an average score of 0.724 and a reliability of 0.972 with very high criteria. The 

use of appropriate local wisdom-based creative thinking skill instruments in biology learning will be able to be used in 

evaluating the quality of student learning (Supriyatin, et al., 2023). (Eka Rahmawati, 2022) stated that the development 

of local wisdom-based creative thinking skill instruments can encourage students to solve problems related to questions 

based on local wisdom-based creative thinking skills in biology learning more easily. Local wisdom-based creative 

thinking skills help students in solving difficult questions on ecological and environmental materials. A valid and 

reliable creative thinking skills instrument based on local wisdom will be able to measure students' scientific literacy 

levels in biology learning. (Ansori, AZ 2020) stated that developing a creative thinking skills instrument based on local 

wisdom can improve students' cognitive dimensions and thinking characteristics in biology learning. Therefore, the 

https://doi.org/10.47709/ijmdsa.vxix.xxxx


 

 
International Journal of 

Multidisciplinary Sciences and Arts 

E-ISSN :2962-1658  

Volume 5, Number 2, April 2026 

https://doi.org/10.47709/ijmdsa.v5i2.8595 
 

 

 

  

 
This is an Creative Commons License This work is licensed under a Creative 
Commons Attribution-NonCommercial 4.0 International License. 458 

 

development of this instrument has a positive impact on both teachers and students in ecology (Umami & Rusdi, 2021). 

 

CONCLUSION 

Based on this research, it can be concluded that the local wisdom-based creative thinking skills instrument has a 

validation value of 0.724, which is considered sufficient, and a reliability value of 0.972, which is considered high. 

These findings indicate that the local wisdom-based creative thinking skills instrument is highly valid and reliable for 

use in ecology materials. Therefore, the local wisdom-based creative thinking skills instrument is highly suitable for 

development in biology learning on ecology and environmental materials in schools. 
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