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Rendahnya kemampuan berpikir kritis siswa menjadi permasalahan
utama dalam penelitian ini. Selain itu dalam pembelajaran ditemukan
buku teks yang digunakan kurang bervariasi dan tidak mengarahkan
siswa untuk mengembangkan kemampuan berpikirnya. Model
pembelajaran yang dapat memaksimalkan kemampuan berpikir adalah
Brain Based Learning (BBL) dan pendekatan pembelajaran yang
mempunyai tahapan-tahapan yang jelas dan dapat dimasukkan dalam
buku teks adalah pendekatan saintifik. Tujuan penelitian ini adalah
mengembangkan buku ajar dengan model BBL berbantuan pendekatan
saintifik dalam mengajarkan keterampilan berpikir kritis siswa. Model
pengembangan yang digunakan adalah Model ADDIE yang meliputi
tahapan analisa, desain, pengembangan, implementasi, evaluasi.
Instrumen penelitian meliputi lembar validasi, angket dan tes. Data
penelitian meliputi data validasi produk yang diperoleh dari validasi ahli,
data respon produk yang diperoleh dari hasil angket respon siswa, dan
kemampuan berpikir kritis siswa yang diperoleh dari tes. Data yang
diperoleh dianalisis dengan menggunakan teknik deskriptif kuantitatif dan
kualitatif. Analisis data yang dilakukan menunjukkan hasil pencapaian
Validity Mean Percentage Score (PRS) sebesar 84,74 (valid), kepraktisan
pencapaian PRS sebesar 80,59 (praktis), dan pencapaian efektivitas

PRS sebesar 89,31 (efektif). Analisis data yang dilakukan menunjukkan
bahwa produk yang dikembangkan memenuhi kriteria valid, praktis dan
efektif serta layak digunakan sebagai buku teks. Berdasarkan capaian
tersebut, maka pengembangan produk buku teks dengan model
pembelajaran berbasis otak layak dan baik untuk digunakan dalam
mengajarkan keterampilan berpikir kritis matematis siswa.
ABSTRACT
Students' low critical thinking skills are the main problem in this research. Apart from that, in learning it
was found that the textbooks used were less varied and did not direct students to develop their thinking
abilities. The learning model that can maximize thinking abilities is Brain Based Learning (BBL) and the
learning approach that has clear stages and can be included in textbooks is the scientific approach. The
aim of this research is to develop a textbook using the BBL model assisted by a scientific approach in
teaching students' critical thinking skills. The development model used is the ADDIE Model which
includes the stages of analysis, design, development, implementation, evaluation. Research
instruments include validation sheets, questionnaires and tests. Research data includes product
validation data obtained from expert validation, product response data obtained from student response
questionnaire results, and students' critical thinking abilities obtained from tests. The data obtained was
analyzed using quantitative and qualitative descriptive techniques. The data analysis carried out showed
the results of achieving a Validity Mean Percentage Score (PRS) of 84.74 (valid criteria), the practicality
of achieving PRS of 80.59 (practical criteria), and achieving PRS effectiveness of 89.31 (effective
criteria). The data analysis carried out shows that the product developed meets the criteria of being
valid, practical and effective and is suitable for use as a textbook. Based on these achievements, the
development of textbook products with a brain-based learning model is feasible and good for use in
teaching students' mathematical critical thinking skills.
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1. INTRODUCTION

Thinking skills are important to develop because learning must always require students to be able
to solve various problems (Dekker, 2020; Nurfaizah et al., 2022). Through the process of solving various
kinds of problems, students' thinking abilities can improve and develop (Marzuki et al., 2021; Rohani et al,,
2022). The problems students face in obtaining solutions cannot be separated from their thinking abilities,
one of which is critical thinking abilities. Critical thinking is searching, obtaining, evaluating, analyzing,
balancing and imagining information as a teacher to develop thinking with self-awareness, thus involving
creativity and the ability to take risks using data (Arifetal., 2019; Yusupova, 2019). With this understanding,
critical thinking includes knowledge, skills, and attitudes that emphasize reasonable and reflective thinking
in solving problems that involve curiosity, daring to take risks, and practicing high-level thinking. Critical
thinking is not a single way of thinking, but is a complex multidimensional cognitive process that is very
important to use in decision making. Critical thinking ability is a student's cognitive process in analyzing
the problems they face, identifying and reviewing information to develop strategies for the problem itself
(Mahanal et al., 2019; Pertiwi et al., 2023; Prasetyo & Firmansyah, 2022). Mathematical critical thinking
skills can train students to be good at reading the situation of each problem, evaluating and drawing
conclusions about certain conditions so that the knowledge students build becomes stronger and is not
easily forgotten (Harahap et al., 2023; Rijal et al., 2021; Sahin et al., 2019). Critical thinking skills in this
research are seen from the ability to interpret, analyze, evaluate and conclude. Critical thinking skills are
the basis of the thinking process for analyzing arguments and stimulating ideas for any meaning or other
forms of interpretation to develop logical thinking patterns.

However, the reality on the ground is that learning activities do not fully involve the development
of critical thinking skills as shown by student achievements at international and national levels. For the
mathematics category, Indonesia is ranked 7th from the bottom, 73rd out of 79 countries, with a score of
379 compared to the international average score of 459 (OECD, 2019). This achievement is an illustration
of students’ critical thinking abilities in solving problems that are still lacking. Furthermore, from the results
of interviews conducted by researchers with one of the mathematics teachers in the city of
Padangsidimpuan, information was obtained that it was known that 20% of students were active in class
and 80% were inactive in class. Further information was obtained that students' critical thinking
achievements tend to be low. Apart from that, it was also stated that the textbooks used did not support
students to be active in learning activities. Textbooks should be designed to be attractive by paying attention
to students' brain abilities and using appropriate models and modeling approaches so that students are
more stimulated to pay attention to the material being studied, and help students understand the learning
material which leads to achieving learning goals. .

One way to overcome the problems stated previously in accordance with the 2013 curriculum is to
use a student-centered learning model, namely by implementing the Brain Based Learning (BBL) learning
model (EIAd]l & Saad, 2019; Mekwan & Poonputta, 2023). The application of the BBL model influences
students' critical thinking abilities and will improve their critical thinking abilities (Diani et al.,, 2020;
Solihah et al., 2020; Tuti & Sri, 2019). BBL views learning as an active process where creativity is fostered
through challenges (Kosar & Bedir, 2019; Marzuki et al., 2019). Learning with the BBL model does not focus
on sequence but prioritizes students' enjoyment and love of learning (Imamah et al., 2020; Mekwan &
Poonputta, 2023; Ode et al,, 2020). In this way students can absorb the material studied easily. Brain Based
Learning (BBL) is learning that is able to provide space for students to think freely without pressure, a
supportive learning environment, and full of stimulation that stimulates creative thinking (Putri et al., 2020;
Thonsakul & Poonputta, 2019). Through BBL students are involved in various thinking activities in a variety
of activities in collaborative learning groups, providing a safe environment for sharing thoughts and ideas,
reducing anxiety and threats, offering flexibility, providing resources, and providing feedback in a timely
manner (Sahin et al,, 2019; Winter, 2020).

BBL considers nature and how the brain is influenced by the environment and experiences.
Furthermore, learning activities using the BBL model can be carried outin the following stages: preparation,
namely the teacher carries out initial learning activities which include conveying objectives and
apperception; initiation and acquisition, namely the teacher creates a connection between the knowledge
previously possessed by students and the material to be studied; elaboration, namely students are trained
to develop their critical thinking skills; incubation and memory input, namely emphasizing the importance
of rest time and time to review lessons; teacher verification and evaluation directs students to conclude the
subject matter studied and provides critical thinking ability tests. Therefore, this learning does not require
students to just study, but rather stimulates and increases students' interest in learning on their own
(Nassar, 2019; Sitorus & Diana, 2023). So it can have a positive impact on student learning outcomes.
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Furthermore, to further maximize students' BBL activities, they need to be integrated with an approach that
is appropriate to the learning activity situation.

One learning approach that is relevant to the current situation is the scientific approach. The
scientific learning process consists of five main learning experiences, namely observing, asking, gathering
information, associating, and communicating (Prakoso et al., 2018; Wijaya et al,, 2022). Learning with a
scientific approach encourages the development of students' attitudes, knowledge and skills to be better
based on scientific principles (Istuningsih et al., 2019; Tuti & Sri, 2019). This approach is included in the
student-centered approach, because the process prioritizes student activity in the learning process and the
teacher acts as a facilitator. The scientific approach requires students to be actively involved in learning. In
learning activities with a scientific approach, learning is generally carried out through small group
discussions which are formed by taking into account the heterogeneity of students' mathematical abilities.
Students with high mathematical abilities help students with low mathematical abilities in understanding
concepts. Apart from that, in learning students are given the opportunity to face various problems
encountered in everyday life. The use of a scientific approach motivates students to learn scientifically
systematically through observing, asking, collecting information, processing, presenting, reasoning,
drawing conclusions and communicating (Amran et al., 2020; Fitriana et al,, 2019; Yusupova, 2019). By
collaborating the Scientific approach with the BBL model, it is hoped that mathematics can be taught well.
This is in line with what was expressed by previous research findings which revealed that the application
of the brain-based learning model with a scientific approach in students' mathematics learning was carried
out effectively. With a learning process with a scientific approach, students are able to apply critical thinking
skills in everyday life (Laksana et al., 2020; Niswani & Asdar, 2022)

Various previous studies that are relevant to the research conducted reveal that the development
of BBL-based teaching materials is suitable for use as learning media in elementary schools and junior high
schools (Antini et al., 2021; Lestari, 2020; Maesarani et al., 2022). From this description, the development
of textbooks that use the BBL model is still very limited, especially using the BBL model with a scientific
approach to teach critical thinking skills to Madrasah Tsanawiyah students. The novelty in this research is
that in this research a mathematics textbook product was developed using the BBL model assisted by a
scientific approach. Furthermore, textbook products are designed to teach students critical mathematical
thinking skills. Therefore, researchers are interested in conducting research regarding the development of
textbooks using the BBL model assisted by a scientific approach to teach students critical thinking skills at
MTs Negeri 1 Padangsidimpuan.

The novelty of this research lies in the integration of the Brain-Based Learning (BBL) Model with
the Scientific Approach in developing textbooks specifically designed to improve students' critical thinking
skills. The BBL model which focuses on understanding how the brain works in learning has not been widely
applied in the preparation of textbooks, especially in Indonesia. This approach allows a more natural
learning process and is in accordance with the way the brain works, so that students can be involved
emotionally and cognitively in learning activities. In addition, by combining the Scientific Approach, this
textbook not only accommodates knowledge-based learning but also thinking skills-based learning. This
research innovates in designing textbooks that integrate these two approaches, resulting in teaching
materials that are not only informative but also support the development of critical thinking skills in a
holistic and structured manner. The aim of the development research carried out is to produce textbook
products with a brain-based learning model assisted by a scientific approach that is suitable for teaching
students' thinking skills at MTs Negeri 1 Padangsidimpuan. Feasibility in this case is reviewed from 3
aspects of the quality of the product being developed. These three aspects include aspects of validity,
practicality and effectiveness. The product being developed is said to be feasible if it has passed a validation
process from experts with valid criteria, and has been tested to meet practical and effective criteria.

2. METHOD

This research is ADDIE development research which consists of the stages of analyzing, designing,
developing, implementing, evaluating. The research design is presented in Figure 1. To produce a good
product, textbook products were developed through three quality aspects which include validity,
practicality and effectiveness (Lee & Owen, 2020; Nieveen, 2010). The analysis stage includes Need
Assessment, namely a needs assessment carried out to determine the gap between actual and ideal
conditions. Where in this research an assessment of the material, mathematics curriculum, student
characteristics, and analysis of student work plans, analysis of learning materials, task analysis, and analysis
of ongoing learning objectives were carried out in this research. Next, a Front-End Analysis is carried out to
collect techniques that can be used as solutions to existing gaps. The design stage is the design stage for the
textbook product being developed. The textbook is designed using the BBL model assisted by a scientific
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approach to teach students critical mathematical thinking skills according to the results of the analysis stage
that has been carried out previously. Apart from that, instruments to support research activities were also
designed.

Assessment/
Analvsis
Needs Front-End
Assessment Analvsis
Fvaluatinn Necinn
Imnlameantatin Navalamnmant

Figure 1. Development of the ADDIE Model Lee & Owen 2004

The development stage is carried out to obtain textbook products. This activity is carried out by
validating previously designed mathematics textbook products with validators involving language, material
and media experts. At this stage the product being developed will receive comments and suggestions for
improvement from the validator. The result of this stage is to obtain a textbook product that meets the
validity criteria. The implementation phase aims to test products that have been previously obtained on a
limited basis. This aims to see the readability of the product that has been developed so that it is more
suitable for application at the next stage. This stage is carried out to obtain criticism and input from the
subject regarding the product being developed which is useful for improving the product. The evaluation
stage aims to measure the level of conformity of the product with the research objectives, in other words to
test the level of practicality and effectiveness of the product. Testing activities were carried out using a
quasi-experimental design using a one-shot case study design (Arif et al., 2019; Solihah et al.,, 2020). The
experimental design is as presented in Figure 2.

Information:
0 X= Application of textbooks assisted by the BBL Model
Scientific approach
0 = Posttest Critical Thinking Ability

X

Figure 2. Experimental Design

The experimental design was carried out in one research class where subjects were treated by
carrying out learning using the BBL model assisted by a scientific approach. At this stage, a trial is carried
out on the textbook product being developed, which is then given an assessment instrument to measure the
practicality and effectiveness of the textbook. The textbook product trial activity was carried out on class
VIII students at MTs Negeri 1 Padangsidimpuan involving one class of research subjects, namely students
from class VIII-11 at MTs Negeri 1 Padangsidimpuan, totaling 32 people. The subjects consisted of 15 male
students and 17 female students.

Textbook product development involves instruments for collecting data, both qualitative data and
quantitative data. The instrument for collecting qualitative data was the researcher himself who was
assisted by accompanying instruments, namely observation sheets and interview guide sheets. Qualitative
data collection instruments are generally used at all stages of development, but are more dominant at the
analysis stage. Furthermore, the quantitative data collection instruments consisted of textbook validation
sheets, student and teacher response questionnaire sheets, and student critical thinking ability test sheets
in mathematics subjects. Research data was analyzed using quantitative and qualitative descriptive
techniques. Qualitative descriptive analysis is used to analyze data obtained from the Assessment/Analysis
stage. Quantitative descriptive analysis was carried out to determine the validity, practicality and
effectiveness of the textbook products being developed. This data is analyzed by determining the average
score, which is then continued by determining the Average Percentage Score (PAS) and then interpreting
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the data. The criteria for interpreting research data are: The category of component achievement in
percentages is defined as very good criteria & 90<PAS<100, good < 80<PAS<90, fair & 70<PAS<80, bad
& 60 <PAS<70 and very bad< 0<PAS<60 (Sudjana, 2007). A validated component meets valid criteria if
PAS=70 or at least is in the sufficient category.

3. RESULTS AND DISCUSSION

Results

As explained in the development method, the initial stage carried out is analysis. At the analysis
stage, it is known that the current condition of the students is junior high school students with an average
age of 14 years. These students are faced with an independent curriculum that requires them to have "4C"
skills which include critical, creative, communication, collaboration. The material studied by students is
algebraic operations which include algebraic forms, addition and subtraction of algebraic forms,
multiplication of algebraic forms, division of algebraic forms, simplification of algebraic forms. In
accordance with the subject matter, there is an expected goal, namely applying algebraic operations
involving rational numbers to symbolic problems and applying algebraic operations involving rational
numbers to verbal problems. Furthermore, based on the analysis, the relevant learning approach applied is
an approach that includes observing, asking, trying, analyzing, communicating. Furthermore, in learning
activities students are required to optimize their critical thinking activities in using logic to consider
arguments in providing conclusions.

The next stage is the design stage. At this stage, a textbook product will be prepared which will be
developed with the title algebraic operations. The textbook is prepared on various algebraic operations with
the BBL model using a scientific approach which refers to teaching students' mathematical critical thinking
skills. Apart from that, instruments supporting product development were also prepared, including
validation instruments, textbook practicality instruments, and critical thinking ability tests. Apart from that,
BBL model learning tools with a scientific approach were also prepared which supported product testing
activities during 4 meetings which included lesson plans and worksheets. The next stage is the development
stage which includes validation of previously designed textbook products with 4 validators through
reviewing aspects of linguistic format and content. Validator assessments based on validated aspects are
presented in Table 1.

Table 1. Recapitulation of 4 validators' Assessments of Textbook Products

NO Component Average Score NOT Criteria Interpretation
1 Formal Aspect 15.60 83.00 Good Legitimate
2 Language Aspects 16.50 80.83 Good Legitimate
3 Content Aspects 17.11 85.56 very good Legitimate
Amount 16.68 83.42 Good Legitimate

Judging from the results of the textbook validation carried out by the validator, the highest
validation score achieved was content validation, then continued with format validation, and continued
with language validation. Furthermore, by paying attention to comments or suggestions from validators,
there are dominant points including the format aspect, namely: Images must be colorful and attractive; Need
to fix typos and need to create a more attractive design; You should pay more attention to image placement
to make it neater. Regarding linguistic aspects, namely: The situations used in the book must be close to the
students' situations; Instructions in textbooks need to be clarified; The abilities that are developed must be
given more attention. Regarding the content aspect: The indicators used need to be more specific and
measurable; It is necessary to pay attention to the suitability of learning objectives and indicators; The
context used must support students' thinking processes. The PAS values obtained from the validation
results of the three aspects used can be seen in Figure 3.

After the product has been validated by experts who have competence in textbook product
development and revision suggestions have been completed, it then enters the implementation stage. The
implementation stage is carried out by providing textbooks that have been developed to a sample of
students who are the subjects in developing textbook products. This is done to carry out simulations or see
the readability of the textbook products being developed. Through this stage, input is obtained for
improving the textbook as well as considerations in using the textbook. The implementation stage carried
out provides information that the validated textbook product can be well understood by students and the
subjects sampled at this stage can understand well the concepts contained in the textbook.
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Figure 3. PAS Achievement Graph from Format and Content Language Aspects

The next stage is the evaluation stage. This stage includes testing products developed through the
application of textbooks that have been developed in subjects in textbook product development. The
implementation stage is carried out by applying textbooks using the BBL model with a scientific approach
in learning activities. The learning was carried out in 4 meetings. Each learning meeting uses a time
allocation of 40 minutes. Learning activities are carried out like learning in general, including initial, core
and closing activities. In learning activities, textbooks that have been previously developed are used as the
main source of learning activities in accordance with the RPP and LKPD that have been prepared. After 4
learning meetings were carried out as they should, 2 teachers and 32 students took part in a questionnaire
by filling out a practicality questionnaire which aimed to measure the level of practicality of the textbook
being developed. The results of the content analysis of the student practicality sheet questionnaire are
presented in Table 2.

Table 2. Recapitulation of the Practicality Assessment of Textbook Products

No Appraiser Average Score NOT Interpretation
1 Teacher 42.50 85.00 Practical
2 Student 40.47 80.94 Practical
Average Amount 40.30 80.59 Practical

Based on the findings that the product developed met the aspects of validity and practicality, an
evaluation was carried out on the product developed by reviewing the achievements of students' critical
thinking skills in mathematics through the use of textbook products prepared using the BBL model with a
scientific approach. Effectiveness analysis was carried out by giving ESSAI test questions to students who
had studied with the product being developed. The effectiveness of textbook products can be seen from the
achievements of students' critical thinking abilities in mathematics obtained at the evaluation stage. The
achievement of students' critical thinking skills after the textbook product was implemented had an average
score of 57.91. This achievement has a PAS value of 90.48 which is interpreted as very good. In this way, the
effectiveness of implementing the textbook product being developed is met from the aspect of effectiveness.

Discussion

Based on the results of the development of the textbook product developed, it can be seen that the
development product developed from 3 quality aspects has met the criteria which include valid, practical
and effective. These findings indicate that textbook products with the BBL model assisted by a scientific
approach developed to teach critical thinking skills are feasible and good to apply in learning based on the
data analysis carried out. Validation achievements in terms of format, language and content are in the valid
category. Furthermore, the total average PAS achievement from the validation results was 84.74. The
results of this research are in line with research findings on the development of BBL-based teaching
materials which revealed that through expert assessment in terms of material, design and language of the
product being developed, a PAS of 86.61% was obtained in the "Very Good Category" subjects (Antini et al,,
2021; Fazil & Saleh, 2020). Furthermore, in the development of textbooks using a contextual approach to
teach students' creative abilities, it was revealed that the results of the assessment of 4 validators showed
that the overall PAS achievement of the textbook was 81.31, including in the high category, this can be seen
from the aspects of format, language and content which were in the category tall. Validation of BBL model
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teaching materials through material and media expert testing shows that the results are valid and suitable
for use (Maesarani et al., 2022; Zakaria et al.,, 2021).

Mathematics textbook products using the BBL model with a scientific approach are designed by
considering the involvement of students' critical thinking activities in learning. This of course really
supports the BBL model, because through the application of BBL learning, learning is created that is
oriented towards empowering the brain by creating a challenging learning environment to develop
students' thinking abilities (Lestari, 2020; Sabri et al., 2023). Furthermore, the learning approach which
includes the stages of observing, asking, trying, associating and communicating is very relevant to the BBL
model in teaching students' mathematical critical thinking skills.

The practicality of textbooks is viewed from various aspects which include developing books using
the BBL model with a scientific approach, making it easier to complete learning material, using words and
language, and presenting critical thinking questions in learning material. The questionnaire carried out
provided the results of the percentage of practical achievements that met the practicality criteria. The
results of this research are supported by previous research which revealed that the practicality of the BBL
learning module analyzed through trials in the small group and large group categories was so good that it
did not need to be revised. Through the use of textbook products, students feel happy in building their
knowledge through brain-utilizing activities by working together in small study groups. This is because the
characteristics of BBL are relaxed, constructivist, emphasizing cooperation, reflecting on material,
meaningful learning at each learning stage and contextual (Silvana & Wibisono, 2024; Sitorus & Diana,
2023). Textbook products with the BBL model assisted by a scientific approach that involves student
worksheets in their learning really support students' success in thinking critically in learning activities. This
has an impact on students becoming enthusiastic and enthusiastic in learning activities (Handayani et al,,
2019; Lestari, 2020; Nahdi, 2023).

Learning activities using the BBL approach with a scientific approach are carried out involving
textbooks that are developed accompanied by LKS. Learning is carried out by teachers and students quite
enthusiastically from the initial activity to the final activity. From several BBL model learning meetings held,
there was an increase in teacher and student activity. Through the Brain Based Learning Model assisted by
a scientific approach, students play an active role in building and developing the knowledge they have,
teachers play a role in providing scaffolding through their role as facilitators and learning mediators. In
learning activities, students utilize brain activity to think using the power and function of the brain
optimally so that learning becomes meaningful and student learning activities are carried out optimally.
Learning activities will improve students' thinking abilities and increase intelligence (Nurbaeti et al., 2021;
Thonsakul & Poonputta, 2019).

The quality assessment of the effectiveness of textbook products is seen from the achievement of
students' critical thinking skills after implementing textbooks designed using the BBL model with a
scientific approach showing an effective interpretation of the criteria. The results of this research are
supported by various previous studies, which reveal that the development of textbooks to teach students
creative thinking skills is in the medium category of effective criteria. Furthermore, by paying attention to
the various aspects carried out, the textbook product developed meets the quality aspects of validity,
practicality and effectiveness. This finding is in line with various previous studies which reveal that the
development of BBL collaborative learning fulfills the validity aspect in the very valid category, the
effectiveness aspectin the good category, and the practicality aspect. Judging from the responses of teachers
and students, itis included in the very practical category, namely research. As well as research which reveals
that teaching materials with the BBL model developed using a scientific approach have a very valid, very
effective and very complete level of validity and can be used without further revision (Nieveen, 2010; Putri
etal., 2020; Sabri et al.,, 2020).

Students' critical thinking skills, which include the ability to interpret, analyze, evaluate and
conclude in solving mathematical problems, meet the criteria for the effectiveness of learning that applies
textbook products with the BBL model assisted by a scientific approach. By applying the BBL model with a
scientific approach, students are more skilled at thinking and accustomed to solving problems that require
critical thinking. The learning activities carried out guide students to always actively utilize the performance
of their brains in thinking to find solutions to the problems presented. This is because Brain Based Learning
is a strategy that facilitates learning activities that involve the power of both hemispheres of the brain (Ode
etal., 2020; Prayogi & Widodo, 2021; Rohani et al., 2020). Students optimize brain function to be proactively
involved in solving problems continuously and efficiently. This is because in the learning carried out
students are carried away by an atmosphere of a strong desire to solve problems by using thinking activities
that involve the brain in solving various problems. Students will always look for possible answers, have a
curious interest in finding their own answers, and enjoy learning (Astika et al., 2019; Fazil & Saleh, 2020).
Through BBL learning, students' critical thinking abilities will increase because students always enjoy using
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their thinking activities in learning. Learning that involves students' brain-based thinking activities makes
students intelligent, critical and creative and can solve various problems related to everyday life (Prihartini
etal, 2021; Tambunan, 2020).

Textbook development was carried out in one learning chapter for junior high school students,
namely the chapter on algebraic operations. Meanwhile, at the junior high school level, there are still other
lessons related to algebra material such as algebraic factoring, solving algebraic equations, and so on. Thus,
the material developed is still limited and needs to be developed into other materials. Furthermore, there
are other abilities related to the ability to think in mathematics, namely the ability to think logically and
think creatively. Judging from the product development developed in this research activity, it only focuses
on critical thinking skills. Therefore, for further research, the development of textbook products using the
BBL model assisted by a scientific approach is aimed at teaching creative thinking and logical thinking skills
or other high-level mathematical thinking skills.

The research carried out has produced textbook products in mathematics learning for junior high
school students. The resulting textbook product provides direction or guidance in learning activities so that
the implementation of the BBL model assisted by a scientific approach can be carried out easily and well.
This is because this textbook was developed by adapting the BBL learning model and a scientific approach
in its presentation. Textbook products using the BBL model assisted by a scientific approach can be used as
an alternative in teaching students critical thinking skills at junior high school level. The implications of this
research show that the use of textbooks prepared based on the Brain-Based Learning (BBL) Model and
supported by a Scientific Approach has significant potential in improving students' critical thinking skills.
The BBL model, which is based on the working principles of the brain in processing information, helps
create a learning environment that supports students' natural learning processes. By involving a scientific
approach, students are invited to experience the process of observing, asking, gathering information,
associating, and communicating, which are important stages in critical thinking. Implementation of this
textbook can strengthen students' analysis, evaluation skills and ability to solve problems independently.
In other words, the use of BBL-based textbooks with a scientific approach is able to provide a more
meaningful and in-depth learning experience, enabling students not only to understand concepts in depth
butalso to develop critical thinking skills that are essential for successful learning in various scientific fields.

Limitations of this study include the focus on a limited implementation context in a specific
classroom environment and the relatively short testing time period. The Brain-Based Learning Model and
Scientific Approach applied in this textbook may not fully reflect its effectiveness on various student
characteristics or in various learning environments. Additionally, the critical thinking skills measured in
this study may require more time to truly develop to their full potential. Based on these limitations, it is
recommended that similar research be carried out with a wider sample range and a longer testing time so
that the results are more generalizable. It is also recommended that this model be implemented in various
subjects or different levels of education to see the consistency of its impact in improving critical thinking
skills. Further research should also consider other factors, such as students' cognitive and emotional
backgrounds, to optimize the effectiveness of this BBL-based learning model.

4. CONCLUSION

Based on the results and discussion of the research, it was concluded that the textbook using the
BBL model assisted by a scientific approach which was developed to teach students' critical thinking skills
met the criteria of being valid, practical and effective and suitable for use. in teaching students about
algebraic operations material for class VIII junior high school students. Textbooks with the BBL model
assisted by a scientific approach tend to convey or guide contemporary learning activities or student-
centered learning. Apart from that, the use of textbooks developed in learning encourages students to be
more active and makes it easier for students to find the meaning of learning.
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