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Abstract
The integration of neuroscience into education has led to the development of Brain-Based Learning (BBL), a scientifically informed pedagogical approach that aligns teaching strategies with how our brains naturally learn best. This systematic literature review aims to analyse the global research trend and the impact of BBL interventions on a broad range of educational outcomes. A comprehensive investigation was conducted across two databases, Google Scholar and ERIC, to identify research papers published between 2016 and 2025. The selected studies were analysed based on publication frequency, geographical distribution, education level, subject area and measured outcomes. The results indicate a consistent rise in brain-based learning research over the past decade. Asian countries, particularly Indonesia, have contributed the most, followed by Iran, Turkey, Pakistan and India. Then, most studies were conducted at the secondary education levels with a strong focus on mathematics and science subjects. Evidence from empirical studies clearly shows that BBL interventions have positive effects on cognitive, emotional and behavioural outcomes of students. Researchers have investigated that Brain-Based Learning has great potential to enhance teaching and learning outcomes; however, further study is needed to enable its broader, inclusive and successful implementation across various educational contexts.
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1. INTRODUCTION 
In the rapidly changing world of 21st-century education, there is an increasing need for innovative teaching methods that go beyond mere memorisation and promote critical thinking, creativity and lifelong learning (Ismoilova & G‘ulomjonova, 2025; Shodiev, 2025).  From the ancient Gurukul system to today's constructivism, teaching methods and strategies have been greatly modified and restructured. However, very little attention has been paid to the brain's function and its adaptability to new learning (Kunar & Mishra, 2019). Since the brain plays a central role in the learning process, understanding how it works, processes and stores information helps educators to design a brain-friendly learning environment that enables students more effectively learn, process and store information (Azzahra & Dwiputra, 2024). Findings from empirical research also indicate that aligning the teaching learning strategy with the way the brain naturally learn enhances student engagement, conceptual understanding and long-term memory retention (Daugirdiene et al., 2024).
[bookmark: _Hlk217985449]Brain-Based Learning (BBL) emerges as a viable, research-informed solution to these challenges, as it is based on the idea that teaching methods should align with the brain's natural learning processes (Padhan & Yaduvanshi, 2025). This approach encourages teachers to create learning experiences that actively engage students emotionally, socially and intellectually. Brain-based learning promotes the use of strategies such as active participation, real-life contextual learning, supportive emotional learning environments and multisensory learning activities. Such strategies not only facilitate hands-on learning, but also increase students' interest, motivation and long-term engagement in the learning process (Vipul & Narang, 2022; Varghese & Pandya, 2016).  As a result, this approach enhances students' academic success and contributes to the development of essential 21st-century skills such as critical thinking, creativity (Demir, 2017; Maryati et al., 2020; Telussa et al., 2024; Ali et al., 2020). These skills are very much essential for successful 21st-century learning.
Numerous studies have examined the effect of brain-based learning across fields and educational levels in the last 10 years. Almost all studies found that using the BBL method in the classroom has a positive impact on students’ academic outcomes. Studies by Sheikh (2020), Eladl (2019), Gladys et al. (2018), and Varghesh & Pandya (2016) have shown that Brain-Based Learning significantly improves academic achievements, motivation, engagement in learning, and it also develops positive attitudes toward learning among students.  Suarsana et al. (2018), Al-Balushi & Al-Balushi (2018) and Bada & Jita (2023), in their studies, found that students who use brain-based learning methods exhibit better conceptual understanding and retention in different subjects such as science, mathematics and English. This strategy not only improves academic achievement and motivation (Mekarina & Ningsih, 2017; Orengwu et al., 2020; Mekarina & Ningsih, 2017; Amjad et al, 2023; Eladl, 2019) but also reduces student stress and anxiety levels (Varghese & Pandya, 2016; Nassar, 2019; Jafari et al., 2025). Moreover, brain-based learning strategies enhance self-regulation, problem-solving, critical thinking and other higher-order thinking abilities of students (Kunar & Mishra, 2019; Diani et al., 2023; Peerzada & Chaudhari, 2024; Telussa et al., 2024). 
All this research prominently shows that a shift from traditional to more creative teaching approaches, such as BBL (Varghese & Pandaya, 2016).  However, BBL research is growing, but it remains scattered and varied with studies differing in focus, methodology and educational context. Most research studies on BBL have focused on specific subjects, educational levels, and learner groups. This limits the ability to present a holistic understanding of the impact of brain-based learning. Therefore, a thorough investigation is necessary to compile the available information and ascertain the true benefits of BBL. Many previous reviews have focused solely on specific subjects or groups of learners, failing to provide a complete picture. This study aims to fill these gaps by thoroughly reviewing studies conducted over the past ten years. It aims to examine how BBL affects a range of student outcomes in the academic and affective domains. The studies also identify major trends, strengths and gaps in present studies to explore the scope for future research and renovate teaching-learning practices.
2. OBJECTIVES OF THE STUDY 
The systematic literature reviews have been undertaken with the following objectives-
1. To investigate major trends in Brain-Based Learning (BBL) research over the past ten years. 
2. To analyse the geographical distribution of brain-based learning research across different countries. 
3. To identify the different levels of education in which Brain-Based Learning has been used.
4. To analyse brain-based learning research studies discipline-wise. 
5. To analyse the major outcomes reported in research studies under investigation.
6. To identify research gaps and propose suggestions for future research in Brain-Based Learning.

3. METHODS 
To ensure a structured examination of relevant literature, the study used a systematic literature review methodology. The data collection, study selection and data extraction processes are explained in detail below.
3.1. Search and Selection process of literature
The article selection process in this study was carried out using a structured literature search. First, two relevant databases, such as ERIC and Google Scholar, were selected. Next, appropriate keywords were selected, taking into account the purpose of this review. The keywords used were: “Brain-Based Learning” and “Brain-Compatible Learning”. Then, a manual search was performed in the mentioned databases. Finally, the collected articles were screened in three stages-title, abstract and full text and selected according to the predefined Inclusion and Exclusion Criteria.
3.2. Inclusion and exclusion criteria 
In this review, studies were included based on the following criteria: 1) Studies that were published between 2016 to 2025, 2) those studies that focused on the application of Brain-Based Learning (BBL) in various educational levels such as Elementary, secondary or higher education level 3) they demonstrated clear and measurable outcomes for students, such as academic achievement, Motivation etc. 4) papers published only in the English language. Conversely, studies were excluded if they were: 1) purely conceptual or theoretical without empirical data, 2) duplicated or incomplete studies, 3) full text was not available, 4) published in a language other than English and 5) did not directly evaluate the effectiveness of BBL.
3.3 Screening Process 
[bookmark: _Hlk218002898]The process of selecting studies for the review was then conducted in several steps. In the First step, a total of 1539 papers were found from two databases: 1440 from Google Scholar and 99 from ERIC. Then, non-research papers (such as review papers, conceptual or theoretical papers), book chapters, books, theses, dissertations and Duplicate records were removed in these steps. 
After these 372 papers were identified for screening, 349 were from Google Scholar and 23 were from ERIC.  Then, the titles and abstracts of all these 372 studies were carefully reviewed. At this stage, 215 studies were excluded because they did not directly evaluate the effectiveness of Brain-Based Learning, were published in a language other than English, lacked empirical evidence or did not show measurable data on student learning outcomes. After abstract screening, 157 studies were retained for further evaluation. Then the next stage, full texts of all these 157 studies are examined, and 43 studies were excluded because full texts were not accessible, the methodology was unclear or insufficient or full texts were published in other than the English language. Finally, 144 papers were included for systematic review.
Studies selected for review- 
	DATABASE
	NUMBER OF STUDIES RETRIEVED


	ERIC
(20)

	[bookmark: _Hlk213321380](Poonputta & Mekwan, 2023), (Akcay et al., 2023), (Jazuli et al., 2019), (Sani et al., 2019), (Al-Balushi, & Al-Balushi, 2018), (Salem, 2017), (Amjad et al., 2023),(Suarsana et al., 2018), (Murniati et al., 2023), (Akman et al., 2020), (Yatim et al., 2022), (Alanazi, 2020), (Waree, 2017), (Bada & Jita, 2023), (Oghyanous, 2017), (Brown, 2016), (Şahin et al., 2023), (Koşar & Bedir, 2020), (Triana et al., 2019) And (Eladl, 2020)

	GOOGLE SCHOLAR
(94)

	[bookmark: _Hlk213321278][bookmark: _Hlk222913458][bookmark: _Hlk213321178](Sani et al., 2019),(Mekarina & Ningsih, 2017),(Koşar & Bedir, 2018), (Diani et al., 2023), (Maryati et al, 2020), (Kartikaningtyas et al., 2018), (Riskiningtyas & Wangid, 2019),(Pratama & Ratnaningrum, 2024), (Kandasamy et al., 2021),(Handayani & Purwati, 2022), (Erol & Karaduman, 2018), (Al-Tarawneh et al., 2021), (Zakiah et al., 2022), (Allameh et al., 2024),(Mima & Reftyawati, 2023), (Juniatri et al., 2023), (Gladys et al., 2018),(Wahyuti & Fathiyah, 2025), (Amelia et al., 2022), (Lidiastuti et al., 2019),(Syahbandi, 2018), (Subiyantoro et al., 2022),(Fatima et al., 2020), (Zakiyah & Muntazhimah, 2025), (Kaewkumsai & Phusee-orn, 2024),(Fitri & Zaeni, 2020),(Kusuma et al., 2025), (Saleh Al Rasheed & Hanafy, 2023), (Hari Utomo, 2017),(Zuhriyah & Agustina, 2020), 

[bookmark: _Hlk222914096](Orengwu Okatahi et al., 2020), (Ayodele et al., 2022),(Abdul Rahman & Ajineh, 2024),(Abidin et al., 2024),(Aulia et al., 2021), (Telussa et al., 2024), (Lestari & Widjajanti, 2025), (Peerzada & Chaudhari, 2024), (Kartikaningtyas et al., 2017), (Saputra et al., 2024), (Nuraini, et al., 2023),(Mayanda et al., 2024),(Abdel-bary, 2021), (Wilson et al., 2024),(Wardani et al., 2022), (Mustapha et al., 2024), (Asfar et al., 2022), (Priatna, 2017), (Windari et al., 2023), (Sahidun et al., 2023),(Suharja et al., 2024), (Iranmanesh et al., 2022), (Nasution et al., 2020), (Sani et al., 2023), (Rokade & Tupe, 2019), (Apeh et al., 2020), (Sheikh, 2020), (Azzahra et al., 2025), (Somantri et al., 2024), (Nurbaeti et al., 2019),

[bookmark: _Hlk213320142][bookmark: _Hlk213320257][bookmark: _Hlk213321583][bookmark: _Hlk213319741][bookmark: _Hlk222915583][bookmark: _Hlk213319644](Jafari, et al., 2023), (Fitriyani, 2023), (Shahzadi, 2023), (Dewi & Zahid, 2020), (Husna et al., 2018), (Syahrir & Prayogi, 2022), (Mangentang et al., 2024),(Daif-Allah & Mohammed, 2025),(Dahlan et al., 2019), (Ali et al., 2020), (Winantaka, 2024), (Rusyda et al., 2018), (Maneenil et al., 2025), (Hillia et al., 2020), (Amjad et al., 2022), (Handayani & Nurfadilah, 2021), (Eladl, 2019), (Khalil et al., 2019), (Saulawa, 2024), (Achor & Gbadamosi, 2020), (Varghese & Pandya, 2016), (Tafti & Kadkhodaie, 2016), (Kunar & Mishra, 2019), (Saeed & Kayani, 2025), (Nassar, 2019), (Kunar & Mishra, 2019), (Yağbasan & Altun, 2023), (Solihah et al., 2018), (Wulansari & Subroto, 2019),(Demir, 2017), (Sanimkam et al., 2024), (Jebur et al., 2022), (Jafari et al., 2025), (Jazuli et al., 2019)


Table 1: Studies Selected for the Review
4. DATA EXTRACTION AND ANALYSIS
4.1. Year-wise Trends in research on Brain-based learning (2016-2025)

	YEAR
	NUMBER OF STUDIES

	2016
	3

	2017
	8

	2018
	10

	2019
	17

	2020
	13

	2021
	6

	2022
	14

	2023
	18

	2024
	17

	2025
	8

	Total 
	114



Table -2: Trends in research on BBL (Year-wise Distribution)

Figure 1: Trend in Research on BBL (Year-wise distribution of studies)
[bookmark: _Hlk214202338]Table No. 2 and Figure No. 1 clearly show a continuous increase in research on brain-based learning (BBL) from 2016 to 2025. Between 2016 and 2018, the number of research publications increased from 3 to 10, which indicates a growing academic interest in neuroscience-based approaches to education. 2019 saw a remarkable increase in research, with 17 studies, which means BBL has become an important concept in education and research. A slight decrease was seen in 2020 (13) and 2021 (6), possibly due to interruptions in educational and research activities during the COVID-19 period. Then, in 2022, research rose again with 14 studies. The highest number of publications was recorded in 2023 (18 studies), followed by a relatively stable trend in 2024 with 17 studies. Although the number decreased slightly in 2025 (8 studies). The overall ten-year data show a steady and upward trend in research on BBL. It is evident that, although being a relatively new idea at first, brain-based learning is now well-established in the field of education and educational research. This growth reflects the deep interest of the education community in neuroscience-based approaches to education.
4.2. Geographical trends in BBL studies
	COUNTRY
	NUMBER OF STUDIES

	Indonesia
	56

	Turkey
	8

	Iran
	7

	Nigeria
	7

	Pakistan
	6

	Thailand
	5

	India
	5

	Egypt
	4

	Malaysia
	4

	Others
	12


Table -3: Geographical Trends in BBL Studies

Figure-2: Geographical trend in BBL Studies
Geographic analysis reveals that Indonesia is the leader in Brain-Based Learning (BBL) research with 56 studies. This demonstrates the country’s strong commitment to neuroscience-based education and innovative teaching practices. This is followed by Turkey (8), Iran (7) and Nigeria (7), which indicates that there is growing interest in BBL to improve the quality of education among developing countries. Pakistan (6), Thailand (5) and India (5) represent notable but limited participation in South and Southeast Asia. Similarly, Egypt (4) and Malaysia (4) highlight the emerging presence of BBL research in the Middle East/North Africa and ASEAN regions. The remaining 12 studies fall under the “Other” category, including the United States, UAE, Jordan, Kenya, Iraq and South Africa. It demonstrates the global spread of BBL. Although it is not evenly distributed. The overall trend is that Asia, particularly Indonesia, has become the new epicenter of BBL research. This marks a significant shift from a Western-influenced research tradition to a more inclusive and global perspective.
4.3. Distribution of Brain-Based Learning Studies Across Levels of Education- 
	PARTICIPANT AND EDUCATIONAL LEVEL 
	  NUMBER OF STUDIES

	Secondary Level
	53

	Elementary Level
	40

	University/Higher education level
	15

	Teacher Education / Professional level
	4

	Early Childhood/Kindergarten level
	1

	Other
	1


Table 4: Distribution of Participants Across Levels of Education

Figure 3: Distribution of Participants Across Levels of Education
Table 4 and Figure 3 show that most studies were conducted primarily at the secondary level (53 studies). This indicates that most BBL interventions have targeted adolescent students during the school year. This suggests that researchers are seeing adolescence as a key developmental stage for improving mental, emotional and academic outcomes. Following the secondary level, a substantial number of studies were conducted on the elementary level (40 studies), where basic skills and neurodevelopment are most active. There have been some efforts at the university or higher education level (15 studies), where BBL principles are being explored to support higher-order thinking and professional development in young and older learners. However, very little attention has been given to teacher education and early childhood care and education level (4 studies and 1 study), which highlights a significant research gap in these areas. And finally, the one studies in the other category include groups such as sports students. This trend suggests that BBL research is mainly focused on school contexts, particularly on secondary level students, while research on small children (early childhood level) and teachers' levels is limited.
4.4. Subjects-Wise Trends in Brain-Based learning research 
	BROAD SUBJECT CATEGORY
	NUMBER OF STUDIES

	Mathematics (Mathematics, Trigonometry, Mathematical Reasoning, Logic, etc.) 
	36

	Science (Physics, Chemistry, Biology, etc.)
	27

	Language Learning (EFL, ESL, Vocabulary, Speaking, Writing, etc.)
	17

	Social Science (Civics, Geography, Economics, Islamic Education, etc.)
	9

	General/ mixed Academic subjects
	7

	Non-Subject-Specific- Psychological/Cognitive & Affective Skills (motivation, self-regulation, Executive Function, etc.)
	14

	Physical Education
	2

	Teacher Education/ Professional Developments (teacher competency, monitoring skills)
	2


Table -5: Distribution of BBL studies by Subject Area

Figure 4: Distribution of BBL studies by Subject Area
Table No. 5 and Figure No. 4 show that mathematics is the most researched subject area, with 36 studies conducted. This means that researchers are generally applying brain-based strategies to improve mathematics education. With 27 studies found in the science subject area, it is clear that there is a strong interest in integrating neuroscience-based principles in science subjects such as physics, chemistry and biology. There are 17 studies in the language education, which show that BBL strategies successfully improve language acquisition, vocabulary development and communication skills (especially in the EFL/ESL context). A total of 9 studies were conducted in the social sciences subject area, 7 studies were conducted in the general or multi-subject context and 14 studies were conducted in the psychological or cognitive-emotional fields. Only 2 studies each were conducted in the fields of teacher education and physical education. This suggests that these areas remain under-researched and that there is potential for expanding the application of BBL in the future.
Overall, BBL research is most concentrated in the STEM and language education fields, while studies on teacher education and non-academic skill development are scarce. This opens up new possibilities for broader applications of brain-based learning in the future.
4.5. Impact of Brain-based learning Intervention 
	BROAD CATEGORY OF VARIABLES
	EXAMPLE OF VARIABLES
	NUMBER OF STUDIES

	Academic & Learning Outcomes 
	Academic achievement/learning outcomes, Concept Mastery, Concept Understanding, Learning Acceleration 
	41

	Higher-Order Cognitive Skills 
	Critical thinking, creative thinking, problem solving, Reasoning, Reflective thinking, innovation competency, HOTS, Mathematical reasoning, Mathematical problem-solving ability, metacognitive awareness, etc. 
	37

	Retention and Memory Function
	Retention (immediate, delayed, long-term) working memory, vocabulary retention)
	19

	Affective, Motivational & Attitudinal Outcomes 
	Motivation, engagement, interest, attitude toward learning, academic emotions, self-efficacy, anxiety, stress, self-confidence, study habits, etc.
	26

	Language Communication & Professional Skills 
	Speaking skills, listening skills, reading skills, writing ability, vocabulary mastery, communication, language learning beliefs, teacher competency, monitoring skills 
	13

	Other /Miscellaneous Outcomes 
	Scientific literacy, life skills, spatial ability, executive function, inhibition, attention-shifting, physical skills, etc.
	8


Table -6: Distribution of Studies by Impact of BBL

Figure 5: Distribution of Studies by Impact of BBL
Analysis of research data reveals that Brain-Based Learning (BBL) has had a significant impact on various mental, emotional and educational outcomes. The largest number of studies (41) focused on educational and learning outcomes, such as academic achievement, conceptual mastery and learning acceleration. This shows that BBL has been used predominantly to improve students' academic performance and learning outcomes. 
The second largest area (37 studies) is higher-order cognitive skills, such as critical thinking, creative thinking, problem solving, reasoning and metacognitive awareness. This shows that BBL encourages 21st-century educational skills and deep thinking in education. Twenty-six studies focused on emotional, motivational and attitudinal outcomes such as motivation, interest, focus on learning, self-confidence and self-efficacy. This suggests that BBL not only improves cognitive performance but also helps in creating positive emotional experiences towards learning.
Additionally, 19 studies were related to memory and retention capacity, including studies on immediate, delayed and long-term retention. This supports the claim of BBL that emotional engagement and meaningful learning enhance memory and retention. Thirteen studies focused on language communication and professional skills, including speaking, listening, writing and teacher competency. This suggests that BBL is gaining increasing interest in language and communication education.
Finally, 8 studies focused on other or more specific outcomes such as scientific literacy, executive function and physical skills, which suggest the comprehensive and holistic impact of BBL. This analysis suggests that while BBL has focused on academic achievement from the outset, it has emerged as a holistic approach to education with a broad impact on cognitive, emotional and skill outcomes over the long term. 
5. DISCUSSION 
The overall results of this systematic review suggest that Brain-Based Learning (BBL) has emerged as one of the most influential educational innovations of the past decade. The combined evidence from studies published between 2016 and 2025 demonstrates its strong theoretical basis, growing empirical support and global relevance. The results show a clear paradigm shift in how teachers and researchers understand and apply learning. A holistic, neuroscience-informed paradigm that incorporates emotions, cognition and experience is replacing conventional cognitive or behavioural models.
A Decade of Growth and Recognition
The review reveals a significant increase in research on Brain-Based Learning (BBL) over the last decade. This growth has established it as a strong, innovative educational approach that bridges the gap between neuroscience and classroom practice and provides practical solutions to enhance teaching and learning (Vipul & Narang, 2024).  Education is moving away from conventional teacher-centred methods toward more learner-centred and neuroscience-based approaches, as researchers and educators are beginning to recognise (Thomas et al., 2019). In summary, BBL creates a significant synergy between education and science and opening up a revolutionary change in contemporary education.
Shift in global research leadership
Another trend identified in the review is the apparent shift in the geographic focus of brain-based learning (BBL) research. Most educational innovations in the past originated in Western countries. The BBL movement is now being led by Asian countries, particularly Indonesia, Turkey, Iran, Pakistan and India. The growth of BBL in developing nations shows how these nations are adopting more innovative teaching strategies and raising educational standards using a science-based approach. This shift suggests that brain-based approaches are no longer limited to advanced research countries. They have become an important and integral part of the global education movement.
Focus on School school-level implications 
[bookmark: _Hlk222912290]Most studies at the secondary level show that Brain-Based Learning (BBL) is mostly applied to adolescent learners, a stage in which neurocognitive and emotional development is at its peak (Yurgelun-Todd, 2007). This means that researchers are seeing BBL as a powerful educational framework that can help improve metacognition, emotional regulation and higher-order thinking (Akcay et al., 2023; Abdel-bary, 2021; Wardani et al., 2022). However, research at both the child and teacher education levels is quite scarce. A major gap has also been observed in the study on BBL among children with special needs (Jafari et al., 2023; Sani et al., 2023). Future research should focus more on the application of brain-based learning in early childhood education, professional development and for learners with special needs because this strategy is equally applicable across age groups, educational levels and learner groups.
Thematic focus – in STEM and language education
Studies have shown that BBL is most commonly applied in mathematics, science and language education. These subjects require obvious cognitive demands and systematic learning, which help pupils enhance their attention, memory and academic achievement (Akman et al., 2020; Eladl, 2019; Jafari et al., 2023). Their problem-solving nature also makes them suitable for applying scientific principles. In contrast, the number of research undertaken in fields such as social sciences, teacher education and physical education is very limited. Although these areas are equally important for developing critical thinking, empathy and emotional intelligence. This shows that, although the BBL covers a lot of cognitively important topics, it still needs to be tested in affective, social and interdisciplinary areas.
Overall impact on education and development
[bookmark: _Hlk217984289][bookmark: _Hlk217985073]Numerous studies have demonstrated that Brain-Based Learning (BBL) has a positive impact on a wide range of educational outcomes. It improves conceptual understanding, knowledge retention and overall academic performance of students (Suarsana et al., 2018; Koşar & Bedir, 2018; Sheikh, 2020). It also fosters 21st-century skills, such as critical and creative thinking and problem-solving (Telussa et al., 2024; Saputra et al., 2024). Brain-Based Learning emphasises the social and emotional aspects of learning alongside academic outcomes. According to research, it improves academic motivation and engagement as well as the development of emotional and social skills, self-regulation and self-confidence (Kunar & Mishra, 2019; Allameh et al., 2024; Eladl, 2019). All of these benefits set Brain-Based Learning apart from traditional teaching methods and position it as a transformative learning approach. 
Despite its proven effectiveness, some research areas related to Brain-Based Learning have not yet been adequately explored. In particular, studies on its application among learners with disabilities, across different age groups and from different socio-cultural backgrounds are limited. Closing these research gaps will help improve Brain-Based Learning as a more inclusive, equitable and sustainable learning strategy and open up new avenues for future study.
6. FUTURE DIRECTIONS AND APPLICATIONS
This review reveals that Brain-Based Learning (BBL) is developing rapidly, but its application is not yet sufficiently widespread. Future research should not be limited to secondary education, but should also extend to primary, higher and teacher education levels, so that learners of all ages can benefit. Students with special needs and those from diverse social backgrounds are more likely to be included in the research to make BBL more inclusive and equitable. With the expansion of digital education, BBL should include e-learning, virtual classes and technology-based learning to make digital learning more engaging and brain-friendly (Padhan & Yaduvanshi, 2025). Brain-Based Learning should also be applied to less-researched subjects such as the arts, social sciences and physical education. This will allow the benefits of BBL to be spread across a wider range of educational settings. Finally, to successfully implement brain-based learning (BBL) in the classroom, teachers need adequate training and must integrate neuroscience-based teaching methods into the curriculum (Ansari et al., 2011). Educational policies should also encourage the creation of classroom environments that are process-oriented, emotionally safe and provide multisensory learning experiences that align with the natural learning processes of the human brain.
7. CONCLUSION
This systematic evaluation demonstrates that Brain-Based Learning (BBL) has developed as a viable educational strategy during the last decade. The growing volume of available evidence indicates that educational systems are gradually shifting toward a neuroscience-based, learner-centred approach that incorporates cognitive, emotional and experiential learning. Evidence from various studies suggests that BBL has a positive impact on students’ academic performance, motivation, attention and higher-order thinking skills. This review also indicates that research on BBL is expanding rapidly in different regions of the world, especially in Asia and developing countries. It has been mainly applied at the secondary education level and in STEM and language. However, there is a significant gap in research, with limited coverage in teacher education, special education and non-STEM subject areas. Overall, it can be said that Brain-Based Learning holds strong potential for improving teaching and learning outcomes; however, further research is needed for its widespread application, inclusivity and practical implementation across educational contexts. 
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Science (Physics, Chemistry, Biology, General Science, etc.)	Language Learning (EFL, ESL, Vocabulary, Speaking, Writing, etc.)	Social Science (Civics, Geography, Economics, Islamic Education, etc.)	General/ mixed Academic subjects	Non-Subject-Specific- Psychological/Cognitive 	&	 Affective Skills (motivation, self-regulation, Executive Function)	Physical Education	Teacher Education/ Professional Developments (teacher competency, monitoring skills)	27	17	9	7	14	2	2	
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