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The primary issue identified in this study pertained to the suboptimal 

enhancement of several proficiencies, including creative thinking, 

problem-solving, and communication abilities, among aspiring 

educators. The primary objective of this research was to provide a 

comprehensive description and analysis of the efficacy of 

ethnoscience learning in enhancing the cognitive abilities of aspiring 

educators, specifically in the domains of creative thinking, problem-

solving, and communication skills. The research design encompassed 

three distinct steps, specifically: 1) the collection of qualitative data, 

2) the implementation of treatments, and 3) the undertaking of post-

intervention qualitative investigations. A total of 120 preservice 

teachers in their third semester of elementary school were chosen as 

the sample for this study. The data was obtained by means of 

surveys, observations, interviews, essay examinations designed to 

assess creative thinking and problem-solving abilities, and 

observation sheets used to evaluate communication skills. The 

quantitative data were subjected to statistical analysis using an 

independent t-test and analysis of variance (ANOVA). The utilisation 

of ethnoscience learning has demonstrated its efficacy in enhancing 

cognitive abilities such as creative thinking, problem-solving, and 

communication skills. 
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1. INTRODUCTION 

Higher education, as one of the institutions educating prospective teachers, should facilitate learning 

that trains and develops their creativity (Daud et al., 2012). However, creative thinking skills are not 

optimally equipped for them. Prospective teachers had a low level of creativity and they had a lack of 

understanding of creativity dimensions (Newton, 2009). The result of another study conducted in 

Indonesia showed that the creative thinking skills of prospective teachers tended to be low. The 

understanding of creative thinking skills of prospective elementary school teacher students was still low 

(Fatmawati, 2011; Julianto et al., 2018). Teachers did not develop students' creative thinking skills in 

learning (Ermasari et al., 2014; Fauziyah, 2011). Teachers having creative thinking skills were related to 
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the effectiveness of the learning they applied (Davidovitch & Milgram, 2010); it had an impact on the 

achievement of students' creative thinking (Hosseini & Watt, 2010). Conversely, teachers having low 

creativity did not develop students' creative thinking skills (Al-Abdali et al., 2014), they did not 

understand the dimensions of creativity (Newton, 2009).  

Developing and training problem-solving thinking skills are deemed crucial for individuals aspiring 

to become scientific teachers, as highlighted by Nurita et al. (2017). The aforementioned abilities were 

employed as a means for individuals to effectively engage in competition, exercise sound judgement, 

demonstrate caution, employ systematic approaches, apply logical reasoning, and analyse situations from 

multiple angles (Adeyemo et al., 2013). Kennedy et al. (2016) emphasised the significance of problem-

solving abilities in the field of education. They asserted that educators require fundamental skills, and 

among them, the possession of problem-solving skills by potential teachers is considered a crucial 

component for facilitating effective learning. A teacher with good problem-solving thinking skills could 

carry out effective learning and improve learning outcomes (Adeyemo et al., 2013), train students to 

construct their knowledge and to take a role in knowledge acquisition (Karatas & Baki, 2013). The research 

results that measure prospective teachers' problem-solving skills are still in the low category were 

conducted by Busyairi & Sinaga (2015) and Purwandari (2018). The low ability to solve problems was 

caused by a lack of knowledge, motivation and understanding of emotional aspects (Dostal, 2015). In 

addition, the learning model greatly influences problem-solving skills  (Davis et al., 2018). 

Communication skills are essential for working in the 21st century (Savendra & Opfer, 2012). 

Effective learning and achievement of student learning outcomes are influenced by the teacher's 

communication skills (Akpinar et al., 2009; Ekici, 2010). The teacher, as the initiator of effective 

communication in the classroom, should have good communication skills. The communication carried 

out by the teacher had an impact on increasing students' understanding of concepts (Khan et al., 2017) ; 

increasing their motivation (Doménech-betoret et al., 2014); the ability to listen for explanations (Bray et 

al., 2012); including their self-confidence (Erİgüç et al., 2013). Based on the existing problems, a learning 

program is needed that can facilitate the improvement of those skills for prospective teachers. How is the 

learning program that can improve creative thinking, problem-solving, and communication skills? 

According to previous studies on ethnoscience learning, it has been found that this approach 

facilitates students' comprehension of science concepts (Suastra, 2010; Sudarmin, 2014). It also promotes 

students' appreciation for their cultural heritage (Novia et al., 2015) and fosters a sense of strong 

nationalism (Atmojo, 2012). Moreover, ethnoscience learning is oriented towards effective pedagogy as it 

enhances students' assimilation and accommodation processes (Supriyadi et al., 2016), improves their 

mastery of concepts and generic science skills, and enhances their literacy (Sumarni, 2018). Furthermore, 

this approach cultivates problem-solving abilities (Novia et al., 2015; Supriyadi et al., 2016), encourages 

active learning (Rahmawati & Nizam, 2018), and develops critical thinking skills (Arfianawati, 2016). The 

primary objective of this study is to assess the effects of ethnoscience education on the development of 

creative thinking, problem-solving abilities, and communication skills among those aspiring to become 

teachers. The findings of this study have the potential to make significant contributions to the 

advancement of scientific knowledge in the domain of ethnoscience. 

 

2. METHODS  

This research used quantitative and qualitative methods, known as mixed methods. The research 

design used was an experimental/intervention design. This research design consists of three stages, 

namely: 1) qualitative study as a basis for conducting experimental studies, 2) conducting experimental 

studies, and 3) determining how qualitative findings improve experimental results (Creswell & Clark, 

2018). In this research phase, the experimental design used was the Solomon Four Group Design.  The 

experimental design is presented in Table 1. 
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Table 1.  Solomon  Four  Group  Design Experiment Plan 

Class Pretest Treatment Posttest 

Groups 

 Experiment I 

Q 1 X Q2 

Control Grup I Q 3 - Q4 

Groups 

 Experiment II 

- X Q5 

Control Group  II - - Q6 

 

 Source: Sugiyono (2010) 

 X = ethnoscience treatment learning 

                               Q1,Q3  = pretest for experiment or control group 

    Q2,Q4,Q5,Q6  = post-test for experiment or control group 

 The subjects of this study were 120 elementary school teacher candidates. The use of purposive 

sampling is based on the similarity of names and achievements in basic science concepts courses. Data 

measurement techniques were used to observe the implementation of the basic science concept learning 

program. In addition, this technique was used to obtain data on communication skills. This interview was 

used to obtain data on the problems of learning the basic concepts of science. The tests were used to obtain 

data on creative thinking skills and problem-solving skills. The difficulty parameter of all items in the test 

instrument ranged from -0.85 to 0.47. Parameters met the good criteria based on Hamblehaton & 

Swaminathan (1985) because the item difficulty index was still around -2 < b < 2.  The value of internal 

consistency (reliability) of the items was 0.77, which had high reliability. 

3. FINDINGS AND DISCUSSION 

3.1 Problem-Solving Skills 

Data on problem-solving skills for each dimension of each group is presented in Figure 1. 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1. Problem-Solving Skills 

The gain scores were obtained from the acquisition of pretest and posttest data for the 

experimental group I and the control group I. Gain scores for problem-solving skills are presented in 

Table 2. 
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Table 2. Gain Score of Problem Solving 

Variable Group Average 

pretest 

Average 

posttest 

Average  

Gain 

score 

Criteria 

Problem 

solving 

Group 1      14,6 

 

29,8 

 

0,30 

 

Medium 

Group 2 18,4 25,8 0,17 Low  

 

One Way Anova test was applied to determine differences in problem-solving skills between 

groups. The results of the one-way ANOVA test are presented in Table 3. 

Table 3. One Way Anova Test of Problem Solving Skills  

F Value Significant Value  Explanation 

59.956 .000 There was difference 

 

The further test used was LSD (Least Significance Different). The LSD test was carried out to find 

out in more detail which groups were different and which were not different. LSD test results are 

presented in Table 4. 

Table 4. Post Hoc Test Data of Communication Skills  

Post Hoc Test Significant 

Value 

Explanation 

Group 1 and Group 2 .000 real difference 

Group 1 and Group 3 .007 no real difference 

Group 1 and Group 4 .000 real difference 

Group 2 and Group 1 .000 real difference 

Group 2 and Group 3 .000 real difference 

Group 2 and Group 4 .313 no real difference 

Group 3 and Group 1 .007 no real difference 

Group 3 and Group 2 .000 real difference 

Group 3 and Group 4 .000 real difference 

Group 4 and Group 1 .000 real difference 

Group 4 and Group 2 .313 no real difference 

Group 4 and Group 3 .000 real difference 

 

3.2 Creative Thinking Skills 

The results of the analysis of creative thinking skills for each dimension of each group are 

presented in Figure 2. 
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Figure 2. Creative Thinking Skills 

 

        The gain score was obtained from the acquisition of pretest and posttest data for the experimental 

group I and the control group I. The gain score for creative thinking skills is presented in Table 5. 

Table 5. Gain Score   

Variable Group Pretest 

mean 

Average 

posttest 

Average 

Gain score 

Criteria 

Creative 

Thinking 

Group 1 1.33 6,37 0.30 Currently 

Group 2 1.36 2,26 0.06 Low 

One way Anova test to find out there are differences in creative thinking skills between groups. 

The results of the One way ANOVA test are presented in Table 6. 

One Way Anova Test Data on Creative Thinking Skills 

Table 6. One Way Anova Test Data on Creative Thinking Skills 

F grade Significant Value Information 

133,831 
.000 

 

There is a difference 

 

The further test used is LSD ( Least Significance Different ). The LSD test was carried out to find 

out in more detail which groups were different and which were not different. The LSD test results are 

presented in Table 7. 

Table 7. Post Hoc Test of Creative Thinking Skills 

Post hoc test Significant 

Value 

Information 

Group 1 with Group 2 .000 Real different 

Group 1 with Group 3 1,000 Not really different 

Group 1 with Group 4 .000 Real different 

Group 2 with Group 1 .000 Real different 

Group 2 with Group 3 .000 Real different 

Group 2 with Group 4 .793 Not really different 

63,33

31,67

52,33

32,67

57,67

35,33

65,67

24,33

56,67

16,67

62,33

24,33
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Group 3 with Group 1 1,000 Not really different 

Group 3 with Group 2 .000 Real different 

Group 3 with Group 4 .000 Real different 

Group 4 with Group 1 .000 Real different 

Group 4 with Group 2 .793 Not really different 

Group 4 with Group 3 .000 Real different 

     The incorporation of ethnoscience learning has been found to enhance the development of 

creative thinking skills among aspiring educators. The observed rise in pretest and posttest scores, 

namely within the "medium" category, among participants in the experimental group suggests a 

discernible impact of the learning programme. This study involves engaging in learning activities 

centred around the challenges faced by prawn paste crafters, smoked fish producers, and milkfish 

farmers. These activities include assessing the problems encountered by these individuals and 

performing thorough research to identify potential solutions. The study found that the average 

acquisition of the four markers of creative thinking did not reach its optimum potential, as it fell below 

a score of 65 out of a possible range of 100. Based on the findings of Wasis (2016) and Riyadi et al. (2017), 

it has been observed that students exhibit a tendency to successfully solve problems that they have 

encountered frequently or are familiar with, commonly referred to as routine problems. However, they 

encounter difficulties when confronted with unfamiliar or non-routine problems. Consequently, 

students rely on memorization to solve routine problems, while they struggle with reasoning and 

problem-solving skills when faced with more challenging problems. The process of learning poses 

challenges that involve non-routine difficulties, which serve as a means to prepare aspiring educators 

in generating original ideas and cultivating innovative thinking (Ulger, 2018). 

3.3 Communication Skills 

Communication skill data for each dimension of each group is presented in Figure 3. 

Figure 3. Communication Skills 

        One way Anova test to find out there are differences in communication skills between groups. The 

results of the oneway ANOVA test are presented in Table 8. 
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Table 8. One-Way Anova Test Data Communication Skills 

F grade Significant Value Information 

195,312 .000 There is a difference 

The LSD test was carried out to find out in more detail which groups were different and which 

were not different. LSD test results are presented in Table 9. 

Table 9. Post hoc Test of Communication Skills Data 

Post hoc test Significant 

Value 

Information 

Group 1 with Group 2 .000 Real different 

Group 1 with Group 3 007 Not really different 

Group 1 with Group 4 .000 Real different 

Group 2 with Group 1 .000 Real different 

Group 2 with Group 3 .000 Real different 

Group 2 with Group 4 .313 Not really different 

Group 3 with Group 1 007 Not really different 

Group 3 with Group 2 .000 Real different 

Group 3 with Group 4 .000 Real different 

Group 4 with Group 1 .000 Real different 

Group 4 with Group 2 .313 Not really different 

Group 4 with Group 3 .000 Real different 

 

 Ethnoscience learning can improve communication skills. Eight student communication 

indicators with a greater score ≥ 65 for the experimental class. This score indicates that the seven 

indicators of communication skills are above average but not yet optimal. Improved communication 

skills develop from learning activities to present problems, carry out investigations, and compile 

investigative reports, discussions and presentations, which are learning activities. Investigative 

learning activities, compiling reports, discussions and presentations train students to have good 

communication skills. To train students' communication skills, lecturers/teachers must provide oral 

discussions and presentations, investigative activities that involve writing reports (Joseph, 2010; 

Noviyanti, 2011) , presenting science exhibitions, and presenting science with local culture.  This learning 

program connects the culture of the surrounding community and is studied in learning so as to support 

contextual learning for prospective teachers, thereby making science more relevant to students in 

culturally diverse classrooms (Beer et al., 2022). Indigenous and Western modern science culture may 

complement each other in students' everyday experience, thereby making science more relevant to 

students in culturally diverse classrooms (Beer et al., 2022). The ethnoscience approach helps students 

to maintain the wisdom values of their local culture (Ngasike, 2011 ; Perin, 2011). 

4. CONCLUSION  

There was an increase in prospective teachers' creative thinking, problem solving, and 

communication skills after participating in ethnoscience learning in the basic science concepts course. 

In addition, there was a difference between the experimental and control groups with a significance 

value of <0.05. The limitation of this research is that learning was carried out during the COVID-19 

pandemic. The potential for future research is to design blended learning learning so that it can be 

carried out in various situations. 

Acknowledgements: Thanks to the Rector of the Peradaban University who has financed this internal research 
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