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 Education has undergone significant changes in modern times. Students are 

experiencing a decline in their thinking skills, particularly in the areas of 
creativity and critical thinking. This is due to the monotonous nature of their 

learning, which has resulted in less developed thinking patterns.  The EDP 

model aims to improve creative problem-solving skills, equip students with 

the ability to overcome difficulties through careful planning, and encourage 
learning through failure. This study describes the B-ProDe TEct 

(Brainstorming, Problem Solving, Design Prototype, Try, Evaluate of 

Conflicts) learning model, which integrates Brain-Based Learning (BBL) 

principles into Engineering Design Process (EDP). The model has been 
demonstrated to enhance creative thinking skills and improve science learning 

outcomes in junior high school students. The study utilizes a mixed methods 

research approach, combining both quantitative and qualitative methods. This 

approach enables a more comprehensive analysis of the research question. The 
practicality scores from each school, derived from the feasibility test, were 

87.08%, 83.25%, and 86.67% respectively, resulting in an overall average of 

85.67%. The study evaluated the effectiveness of the B-Pro DeTEct learning 

model on a group of 30 students. The N-gain was 0.37 at the third session and 
0.55 at the fourth session, with an average N-gain of 0.46. These results 

suggest a moderate increase in cognitive learning outcomes before and after 

using the model. The study concludes that the model is valid, practical, and 

successful in enhancing creative thinking skills. 
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1. INTRODUCTION 

Rapid technological advances have made 21st century learning a student-centred era, giving individuals 

the freedom to find their own learning materials (Afni et al., 2021). The current educational environment enables 

students to access learning resources with greater ease. Rapid technological advancements have led to the 

emergence of 21st century learning, which is a student-centred era where individuals are given the freedom to 

seek out their own learning materials (Afni et al., 2021).   The implementation of a significant learning process 

within the context of 21st century learning brings about a transformation in the series of lessons. It is important 

to note that 21st century learning comprises a variety of competencies and cannot exist in isolation. To achieve 

the assessment standards, curriculum, teaching, professional development, and the learning environment, a 

support system is required (Chu et al., 2017). Therefore, in order to confront the challenges of the 21st century, 

pupils must possess the 4C proficiencies: critical thinking, effective communication, collaborative skills, and 

innovative capabilities (Jefferson & Anderson, 2017). It is imperative to exercise them, as the artistic pondering 

abilities of students, primarily in Indonesia, have diminished. Questionnaires distributed to teachers in 13 schools 

indicate that 70% of teachers believe students' creative thinking skills need improvement. To address this issue, 

one approach is to employ EDP and BBL learning models that are both enjoyable for students and motivating for 

teachers. 

Brain-Based Learning (BBL) is a student-centric methodology that purportedly benefits instructors in 

enhancing pupils' cognitive formations and assisting their learning (Thomas & Swamy, 2014). The data from a 

https://creativecommons.org/licenses/by-sa/4.0/
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study conducted in Turkey on BBL-based instruction in science education indicate that it is mostly based on 

academic achievements and attitudes, hence enhancing academic performance and promoting positive attitudes 

towards science education (Yaşar, 2017). Shabatat (2016) utilised the effect size of eta squared, which 

demonstrated that BBL-based methods of teaching can account for approximately 80% of the variance in student 

achievement, while the remaining 20% is attributed to other factors. Shabatat and Al-Tarawaneh (2016) have 

observed an improvement in levels of achievement within the experimental group through the implementation of 

BBL, in comparison to the control group (Shabatat & Al-Tarawneh, 2016). Therefore, it can be inferred that BBL-

based education enhances the brain's ability to facilitate students through maximising emotional, social, physical 

and reflective learning (Sesmiarni, 2016). 

The Engineering Design Process (EDP) Learning Model is credited with fostering creative problem-

solving skills, equipping students with the ability to tackle problems through meticulous planning, and promoting 

learning from failure (Hill-Cunnngham, et al., 2018). EDP was proposed by multiple researchers as a solution to 

challenges experienced in STEM-focused academic settings. The aim of EDP is to foster students' critical and 

creative thinking skills and problem-solving abilities through solutions and prototyping (Aini and Aini).   This 

study refines the EDP learning model by incorporating the principles of Brain-Based Learning (BBL) to create a 

more concise engineering design process based on BBL. Brain-Based Learning (BBL) is a pedagogical approach 

that aligns with the functioning of the brain. It utilizes strategies designed for effective learning and engagement 

based on principles derived from understanding the brain. BBL-based learning is highly effective in optimizing 

student learning outcomes by enhancing emotional, social, physical, and reflective learning (Sesmiarni, 2016). 

This learning method provides a comfortable and non-intimidating experience for students. It promotes a sense of 

relaxation (Shabatat & Al-Tarawneh, 2016). 

The connection between the EDP model and BBL necessitates that student comprehend scientific and 

social occurrences in their milieu in an enjoyable manner, and can advance creative thinking abilities among 

students. Given the aforementioned background, a study was executed titled "Development of the B-Pro DeTEct 

Learning Model (Brainstorming, Problem Solving, Design Prototype, Try, Evaluate of Conflicts) to Improve 

Creative Thinking of Junior/MTs Students". 

 

2. RESEARCH METHOD 

The chosen research methodology is mixed methods research. According to Creswell (2014), mixed 

methods research is an approach that incorporates quantitative and qualitative data to provide a comprehensive 

understanding in addressing research questions. This approach produces research outcomes that offer a more in-

depth comprehension of the complex phenomena under investigation. A research methodology that combines both 

quantitative and qualitative methods can yield more comprehensive, valid, reliable, and objective data when used 

together in a research activity (Sugiyono, 2018). Data collection in this study involved several techniques, 

including observation, interviews, and pretest-posttest. The implementation involved a small class test with 10 

students, a large class with a minimum of 25 students, and two classes in different schools. 

The study focused on the development of the B-Pro DeTEct learning model, with participants being eighth-

grade students in junior high schools / MTs. The research took place during the odd semester of 2022/2023 and 

the study of the B-Pro DeTEct model will be carried out in November of the same academic year. The research 

took place in various junior high schools / MTs located in Banyuwangi Regency and Jember Regency. The data 

analysis technique used in learning development research involves validating the data obtained from the results 

obtained by validators, assessing the validity of the learning implementation questionnaire completed by both 

students and teachers, and assessing the effectiveness of the creative thinking skills demonstrated in the students' 

learning outcomes. Effectiveness is measured by the n gain value. 

 

Validation using analysis with the following formula: 

 

V = 
𝑻𝑺𝑬

𝑻𝑺𝑴
 𝑥 100% 

 

(Akbar, 2013) 

 

Description:  

V: Percentage of assessment level  

TSE: Total empirical score  

TSM: Total maximum score  

 

The percentage data obtained is then converted using the assessment category Table 2.1 
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Table 2.1 Validation Assessment Categories 

No Persentase (%) Category Description 

1. 82 < x ≤ 100 Very valid 
Product is ready to be utilized in the field (school) for 

learning 

2. 63 < x ≤ 81 Valid 

The product can be continued with the note of adding 

something that is missing as long as the addition is not large 

and not something fundamental 

3. 43 < x ≤ 62 Less valid 

The product must go through revision by carefully re-

examining and reviewing its weaknesses in an effort to 

improve the product. 

4. 25 < x ≤ 42 Not valid 
Product content must undergo major and fundamental 

revisions 

 

The practicability was analyzed using the following formula 

  

Percentage of Implementation = N/NM x 100% 

 

(Adapted from Retnowati, 2015). 

 

Description:  

N  : Total score obtained 

NM  : Total score (maximum)  

 

The percentage data that has been obtained is then converted using the assessment categories in Table 1.2 

 

Table 2.2 Category of Learning Implementation 

No Persentase (%) Category 

1. 82 < x ≤ 100 Very Practical 

2. 63 < x ≤ 81 Practical 

3. 44 < x ≤ 62 Less Practical 

4. 25 < x ≤ 43 Not Practical 

(Hake, 2016). 

 

The efficacy was evaluated through the n-gain equation by considering the learners' achievements in the creativity 

aptitude assessments. 

 

Normalized gain (g) = 
𝒑𝒐𝒔𝒕𝒕𝒆𝒔𝒕 𝒗𝒂𝒍𝒖𝒆 𝒑𝒓𝒆𝒕𝒆𝒔𝒕 𝒗𝒂𝒍𝒖𝒆

𝟏𝟎𝟎−𝒗𝒂𝒍𝒖𝒆 𝒑𝒓𝒆𝒕𝒆𝒔𝒕
 

 

The value scale used in the normalised gain data is then categorised in Table 1.3 

 

Table 2.3 Gain Category Table 

Score Category 

normalized gain ≥ 0,7 High 

0,3 < normalized gain < 0,7 Medium 

normalized gain < 0,3 Low 

 

3. RESULT AND DISCUSSION 

The B-Pro DeTEct learning model is a collaborative learning model of the Engineering Process Design 

method with a Brain Based Learning approach. The B-Pro DeTEct model has been designed to provide a fun 

learning model for students and teachers to motivate students to learn and think creatively. Several researchers 

proposed Engineering Process Design (EDP) to overcome challenges in STEM-based learning. EDP promotes 

critical and creative thinking, problem-solving skills, and solution prototyping (Hynes, et al., 2011). Brain-based 

Learning (BBL) is a learning approach that synchronises the natural design of both brain hemispheres. The aim 

of this academic model is to guide students towards meaningful learning, rather than mere memorisation (Junaedi 

& Lestari, 2017). 
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The Table 3.1 provides a description of the B-Pro DeTEct Learning Model Validation Instrument 

(Braisntorming, Problem Solving, Prototype Design, Try, Evaluate of Conflict) validity. The data on the learning 

model's validity are obtained through the completion of the validation instrument validity assessment sheet by 

two expert validators and one user validator. 

 

Table 3.1 The results of the validity test of the B-Pro DeTEct learning model validation instrument 

No Assessment Items 
Score (%) Average 

(%) 
Category 

V1 V2 V3 

1. Statement is in accordance with the instrument 

syntax 
75 100 75 83,3 

Very 

Valid 

2.  Based on the content or material aspects, the 

instrument can reveal the weaknesses of the B-

Pro DeTEct learning model so that it supports 

improvement  

100 100 75 91,6 
Very 

Valid 

3.   Based on the overall appearance aspect, the 

instrument can reveal the overall quality of the 

B-Pro DeTEct learning model so that it allows 

for improvement 

75 100 75 83,3 
Very 

Valid 

4.  Based on the development aspect, the instrument 

can reveal the quality of the presentation of the 

learning model and reveal the weakness of the 

presentation so that it allows for presentation 

suggestions 

75 100 75 83,3 
Very 

Valid 

Average Assessment Percentage 
81,25 100 75 85,41 

Very 

Valid 

Category  Very 

Valid 

Very 

Valid 
Valid Very Valid  

 

Table 3.1 illustrates the mean percentage evaluation of the B-Pro DeTEct teaching model validation tool's 

validity. The evaluators' assessments resulted in 81.25%, 100% and 75%, with a total average percentage of 

85.41% for the validity assessment. Accordingly, the validation tool for the B-Pro DeTEct learning model is 

highly valid for utilisation. The validity test results for the B-Pro DeTEct learning model, derived from the 

completion of a validity assessment by two expert validators and one user validator, are presented in Table 3.2. 

The table outlines the Syntactic, Social System, Reaction Principles, Support System, Instructional Impact, and 

Accompanying Impact components. Technical terms are explained in full when first used. 

 

Table 3.2 Results of the validity test of the B-ProDeTEct learning model 

No Assessment Item 
Score (%) 

Mean Category 
V1 V2 V3 

1. Syntax 87,5 93,75 87,5 98,58 Very good 

2. Social System 87,5 91,66 83,33 86,10 Very good 

3. Reaction Principle 75 100 87,5 83,33 Very good 

4. Support System 91,66 91,66 83,33 88,88 Very good 

5. Instructional Impact 75 75 75 75 Good 

6. Accompanying Impact 75 75 75 75 Good 

 Average Assessment Percentage 83,92 91,07 83,93 86,30 Very good 

 

Table 3.2 illustrates the mean validity assessment percentage of the B-Pro DeTEct learning model. The 

results from each validator were 83.92%, 91.07% and 83.92%, culminating in total validity of 86.3%. These 

findings confirm the high validity of the developed B-Pro DeTEct learning model, rendering it highly suitable for 

application. The effectiveness of the model is evidenced by the n-gain results of student learning outcomes. 

Technical terms are defined upon first use throughout the text. Table 3.3 presents quantitative data on student 
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cognitive learning outcomes resulting from the administration of pre-test and post-test sheets to students during 

the limited large group trial stage. 

 

Table 3.3 N-Gain Results of Student Learning Outcomes 

Meeting Number of Students 

Means Score 

Difference N-Gain Category 

Pre-Test Pos-Test 

P2 30 42,67 64,30 10,82 0,37 Middle 

P3 30 52,33 77 24,67 0,55 Middle 

Score Average  47,5 70,65 17,75 0,46 Middle 

 

Table 3.3 presents the N-Gain outcomes of the cognitive learning of students from the large group trial. 

Analysis of the assessment data from 30 students revealed that the N-Gain value was 0.37 at the third meeting and 

0.55 at the fourth meeting, with an average N-Gain value of 0.46. According to these outcomes, the B-Pro DeTEct 

learning model resulted in a moderate improvement in students' cognitive learning outcomes before and after the 

application of the learning model. 

The results of research into the soundness, practicality and effectiveness of the B-Pro DeTEct 

(Brainstorming, Problem Solving, Design Prototype, Try, Evacuate of Conflicts) learning approach developed. 

The title is precise and factual, and the language is clear, objective and free from bias, slang or colloquialisms. 

The content follows conventional academic structure, using logical progression and causal links between 

statements, while maintaining grammatical correctness and precision in word choice. The style follows 

appropriate British English spelling, grammar and formatting conventions. The determination of the content 

validity of the B-Pro DeTEct learning model is based on the assessment outcomes of the model itself and test 

instruments, which have undergone prior validation. The evaluation findings indicate that all of the 

aforementioned meet the validity criteria. However, there remain several areas that require further refinement in 

accordance with the validators' recommendations, as outlined in Table 3.3 

The test results for the instrument validity of the B-Pro DeTEct learning model, obtained by filling in the 

validation instrument validity assessment sheet, were analysed by two expert validators and one user validator. 

The data revealed an average instrument validity assessment percentage of 86.3%, with assessment results of 

83.92%, 91.07%, and 83.92% from each validator, respectively. The syllabus, lesson plans, LKPD, learning 

outcome test questions, and creative thinking skills were validated, resulting in a 83.24%, 86.21%, 85.76%, 

87.17%, and 71.66% validity score. Four validation tests were conducted, and based on these results, the B-Pro 

DeTEct learning model was deemed highly applicable. 

The effectiveness of the B-Pro DeTEct learning model is demonstrated by the evaluation of the pre- and 

post-test results. The computations for the pre- and post-tests were appraised using N-gain analysis, which is 

appropriate for evaluating the results of pre- and post-tests of numerous students with varying levels of knowledge 

(Nissen, et al., 2018). According to the efficacy findings, the results obtained from table 4.11 demonstrate that the 

pre-test and post-test scores of 0.46 for the class that underwent learning model development fall under the 

moderate category. An increase in cognitive learning outcomes experienced by students is an indication of the 

efficacy of the learning model (Harnitayasari, 2015). Memory cannot be separated from the workings of the brain. 

This principle aligns with the learning theory of neuroscience, which concerns how the brain functions holistically 

in cognition, behaviour and action (Suprapto & Duki, 2015). Neuroscience is the area of study regarding the 

nervous system in the human brain, whereby the nervous system plays a physical role in the process of acquiring 

knowledge. The human brain is composed of axons, responsible for relaying information to the body. It receives 

stimulation through two means: electrical and chemical signals. Information is stored and recorded through these 

signals. (Nurasiah, 2016). 

The brain is a complex organ composed of multiple parts, but when it comes to cognition, the right and 

left hemispheres take centre stage.  Even though each hemisphere has its own unique repertoire of functions, both 

work in harmony together. The right hemisphere is responsible for imagination, emotion, music, creativity, and 

long-term memory retention. On the other hand, the left hemisphere takes charge of tasks such as language, 

counting, writing, and more. The left and right brain have differing memory capabilities, with the left brain 

possessing a shorter memory capacity (Sumardi & Yusuf, 2014). When learning, the incorporation of music can 

enhance the pleasure of the experience whilst also improving memory capacity. For instance, classical 

instrumental music may be used whilst students read new material, generating a relaxation response and reducing 

feelings of depression or anxiety (Dharmawan, 2015). 
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4. CONCLUSION 

The research stage of the development of the B-Pro DeTEct learning model revealed that the model is 

valid, according to very strong criteria, and is practical, with good to very good criteria. It was also found to be 

moderately effective. Therefore, it can be concluded that the B-Pro DeTEct learning model positively impacts the 

creative thinking skills of students in junior high school/MTs. 
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