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  ABSTRACT  

 This research is driven by Indonesia's comparatively low performance 
in the 2023 PISA assessment, which indicates a significant deficiency in 
students' capacity to solve literacy-based mathematical problems, 
largely attributable to the absence of comprehensive, structured 
guidance. This consequently gives rise to low levels of mathematical 
literacy, thereby underscoring the necessity for enhanced learning 
methodologies. The objective of this study is to evaluate the efficacy of 
the Brain-Based Learning (BBL) model in enhancing students' 
mathematical literacy abilities in comparison to the traditional learning 
approach. This study employed a quasi-experimental methodology 
with an unequal control group design. The research subjects were 72 
grade VIII students at SMPN 1 Baleendah, comprising 36 experimental 
group students (grade VIII K) and 36 control group students (grade VIII 
L). The data were obtained through mathematical literacy tests and 
subsequently analysed using descriptive and inferential statistics with 
the assistance of IBM SPSS 24.0 software. The results of the n-gain 
analysis indicated that the data were normally distributed with 
homogeneous variances. The results of the independent sample t-test 
indicated a statistically significant difference in the improvement of 
mathematical literacy skills between the two groups, with the BBL 
group exhibiting a greater degree of improvement than the 
conventional method. These findings contribute to the scientific 
literature on the effectiveness of the Brain-Based Learning (BBL) model 
in addressing low mathematical literacy in Indonesia, with statistically 
significant improvements. This research provides new insights into the 
application of brain-based learning models in the Indonesian 
educational context. 
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Introduction  
The impetus for this study was Indonesia's underperformance in the PISA 2023 assessment, which 
revealed considerable deficiencies in students' capacity to solve literacy-based mathematical 
problems. One of the principal factors contributing to this issue is the dearth of comprehensive and 
structured guidance in the mathematics learning process, which has resulted in low levels of 
mathematical literacy. In the context of developing higher-order thinking skills (HOTS), mathematical 
literacy is becoming increasingly important, as these skills facilitate students' comprehension and 
resolution of complex problems, which is a pivotal demand in the PISA evaluation (Gumrowi, 2020). 
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The objective of this study is to evaluate the efficacy of the Brain-Based Learning (BBL) model in 
enhancing students' mathematical literacy abilities when compared to the conventional learning 
approach. The methodology employed was a quasi-experimental design with an unequal control 
group (Intasena et al., 2023). The research subjects comprised 72 grade VIII students at SMPN 1 
Baleendah, with 36 students in the experimental group (grade VIII K) and 36 students in the control 
group (grade VIII L). Data were obtained through mathematical literacy tests and analysed using 
descriptive and inferential statistics with the assistance of IBM SPSS 24.0 software (Azzahra et al., 
2024). 

The results of the n-gain analysis indicated that the data were normally distributed with 
homogeneous variance. An independent sample t-test demonstrated a statistically significant 
difference in the improvement of mathematical literacy skills between the two groups, with the BBL 
group exhibiting greater improvement than the conventional method. These findings contribute to 
the scientific literature on the effectiveness of the BBL model in addressing low mathematics literacy 
in Indonesia, as well as providing new insights into the application of brain-based learning models in 
the Indonesian educational context (Sugiarti et al., 2021). 

It is, however, important to note that Indonesia's relatively poor performance in the Programme 
for International Student Assessment (PISA) has prompted the introduction of a number of 
educational policies, including the strengthening of character education (PPK) and the 
implementation of 21st-century skills such as 4C (critical thinking, creativity, collaboration and 
communication) in the national curriculum (PISA., 2012). Despite the implementation of these 
policies, the direct relationship between them and the improvement of mathematical literacy 
remains underexplored in the literature. Furthermore, this study emphasises the necessity for 
continuous reforms in mathematics teaching practices, in line with the PISA results that consistently 
demonstrate deficiencies in mathematical literacy in Indonesia from 2003 to 2022. 

Mathematical literacy constitutes an essential element of the problem-solving process, 
particularly within the context of evolving educational paradigms. Nevertheless, the level of 
mathematical literacy achievement among students in several regions of Indonesia remains relatively 
low (Mukhlis et al., 2024). To illustrate, the mean mathematical literacy score in Medan was 26.8, in 
Bandung 28.0, in Samarinda 31.9, in Kendari 19.4, in Palembang 21.0, in Kupang 25.8, and in 
Yogyakarta 33.0. The mean scale was 50, with a standard deviation of 10 (-- & --, 2014). The data 
illustrates significant disparities between regions that require further attention. Factors such as 
access to education, teaching quality and socio-economic conditions may contribute to these 
differences in results, although they are not analysed in depth in the data presented (Tuti Isnani et al., 
2023). 

Moreover, while this data is undoubtedly important, its relevance to the main focus of the study, 
namely the application of Brain-Based Learning, is less clear (Mumtazah et al., 2024). It is necessary 
to elucidate how this approach can provide a solution to the low mathematical literacy scores in these 
areas. The integration of an analysis of the factors influencing achievement disparities with Brain-
Based Learning strategies could serve to reinforce the argument and the relevance of this study. The 
emphasis on how Brain-Based Learning can assist students in achieving superior results, particularly 
in problems that require complex cognitive processes, as demonstrated by Mardiansyah & 
Rahmawati (2014), would facilitate a more unified discussion. 

A number of previous studies have demonstrated that the mathematical literacy abilities of 
secondary school students in Indonesia remain at a relatively low level. To illustrate, research 
conducted by Rifai & Wustqa (2017) in Bantul District classified students' mathematical literacy skills 
as either low or very low, with 38.77% falling into the former category and 61.23% into the latter. 
Furthermore, mathematical literacy skills in the domains of number, probability and data were 
classified as moderate, whereas algebra and geometry were placed in the low and very low categories. 
This research demonstrates that there are significant challenges in mathematical literacy across 
various content domains (Rifai & Wutsqa., 2017). 
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Another study by Purwasih et al. (2018) in Bandung corroborates these findings, with students 
achieving a score of only 30 out of a maximum of 100, significantly below the Minimum Completion 
Criteria (KKM) average of 70. Of the 33 students, only 15 achieved the KKM. This low score was 
attributed to the students' difficulty in solving the mathematical literacy problems posed, particularly 
those at level 4, which is classified as low. While these findings highlight a significant challenge in 
mathematical literacy, there has been limited exploration of effective approaches to address this 
issue. Other studies have attempted alternative approaches, but their efficacy is constrained. This is 
where the Brain-Based Learning (BBL) approach may offer a potential solution. In contrast to 
traditional pedagogical approaches, the Brain-Based Learning (BBL) method is predicated on the 
premise that cognitive abilities can be developed in accordance with the natural workings of the 
brain, thereby enhancing mathematical understanding. The rationale for utilising BBL is grounded in 
neuropsychological research findings that emphasise the pivotal role of brain processing in learning. 
Consequently, the selection of BBL as an alternative teaching method is based on compelling evidence 
from these studies that indicate the necessity for innovative strategies to improve mathematical 
literacy (Suharja et al., 2024). 

Yusepa (2016) posited that the creation of meaningful learning necessitates the application of 
diverse learning models by educators (Yusepa, 2016). In order to enhance students' mathematical 
learning outcomes, it is essential to implement learning models that foster student engagement and 
participation (Setiani, 2018). One of the most pertinent models for enhancing mathematical literacy 
abilities is Brain-Based Learning (BBL) (Jensen, 2011). As posited by Caine and Caine (Sukoco & 
Mahmudi, 2016), BBL represents a pedagogical approach that is congruent with the intrinsic workings 
of the brain, with the objective of facilitating meaningful learning, as opposed to mere memorization. 
This model underscores the significance of harnessing the full spectrum of brain functions, accounting 
for the heterogeneity of students' learning styles, and underscoring the pivotal role of emotional and 
multisensory environments in the learning process  

In particular, BBL incorporates principles such as experiential learning, the utilisation of multiple 
senses to reinforce concept comprehension, and the establishment of an emotionally secure learning 
milieu. In the context of learning mathematics, these principles facilitate greater student 
involvement, encourage the use of diverse approaches to concept understanding, and foster the 
development of critical thinking skills. Empirical studies, such as those conducted by Wardono and 
Kurniasih, provide evidence of the effectiveness of BBL in enhancing students' mathematical literacy 
abilities. This is achieved by strengthening communication, representation, and conceptual 
understanding through more dynamic interactions between students and a focus on problem-solving. 

Additionally, other studies, such as those conducted by Zakkia et al. (2019) and Kuswidi (2015), 
demonstrate that BBL can facilitate the development of mathematical literacy to a greater extent than 
conventional models. The Brain-Based Learning (BBL) approach encourages students to think 
comprehensively by exercising curiosity, investigation, and mathematical reasoning in solving 
problems from various contexts. This is in line with the stages in BBL, such as the preparation step 
that stimulates investigation and the elaboration step that leads students to formulate mathematical 
reasoning and use concepts and procedures to solve problems (Kuswidi, 2015). In light of the 
aforementioned theoretical foundation and empirical evidence, the present study seeks to ascertain 
whether the implementation of the Brain-based Learning (BBL) model can markedly enhance 
students' mathematical literacy abilities when compared to the conventional learning model. To this 
end, an experimental design will be employed to assess the efficacy of BBL, with the improvement of 
students' mathematical literacy skills serving as a key indicator of learning success. 

 

Methods 
The research method employed in this study was a quasi-experimental design with a nonequivalent 
control group. Although this design is frequently employed in educational research, it is susceptible 
to a significant limitation: the potential for selection bias, given that the groups are not randomly 
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selected. This can compromise the internal validity of the study. To mitigate this potential bias, it is 
essential for researchers to elucidate the measures taken to minimise its impact. This may entail 
controlling for confounding variables or paying attention to the baseline characteristics of students 
in both groups. The study population comprised secondary school students in Indonesia, sampled 
using the convenience sampling technique, which was selected based on the convenience of the 
collaborating schools. However, this technique is often considered to be underrepresentative and may 
affect the external validity of the research results. Researchers should provide specific reasons why 
this technique was chosen, as well as how its limitations are taken into account in the interpretation 
and generalisation of the results. 

The study subjects comprised 72 eighth-grade students from a secondary school in Indonesia. 
However, the researcher did not provide detailed information regarding the characteristics of the 
sample, such as gender distribution, prior academic achievement, or socio-economic background, 
which may affect the results, especially in a study comparing two teaching approaches. The research 
subjects were divided into two groups: an experimental group that learnt mathematics using the 
Brain-Based Learning model, and a control group that used conventional learning. The mathematics 
topic taught was statistics. 

The experimental group was instructed using the Brain-Based Learning model; however, the 
researcher did not provide a detailed account of the specific methodology employed in the classroom, 
including the precise steps or adaptations made to the subject matter. A more detailed account of the 
implementation of the Brain-Based Learning model is required to ensure that the model is applied in 
accordance with the underlying theoretical principles. Furthermore, it is essential to ascertain 
whether the teachers in both groups were the same or different. In the event that the teachers are 
different, potential bias due to differences in teaching quality must be considered. The intervention 
was conducted over three sessions, with a total duration of six lesson hours. While this provides an 
initial insight into the effectiveness of the Brain-Based Learning model, the relatively short 
intervention period may be a limitation in evaluating the long-term impact of this model on 
improving mathematical literacy. It is often the case that changes in cognitive skills require a longer 
period of time to become significant. 

A pretest was employed by the researcher to ascertain the students' initial abilities prior to the 
administration of the treatment, while a posttest was utilized to evaluate the extent of the 
intervention's impact on their final abilities. The instrument employed was a mathematical literacy 
test. The data were analysed using descriptive statistics to provide an overview of the pretest and 
posttest results and inferential statistics to draw more in-depth conclusions. Prior to conducting the 
mean difference test between the experimental and control groups, a normality test using the 
Shapiro-Wilk test and a homogeneity test using the Levene test were conducted. Should the data 
meet the assumptions of normality and homogeneity, the analysis proceeded with the t-test for 
independent samples; otherwise, non-parametric analyses were employed. All analyses were 
conducted with the assistance of IBM SPSS 24.0 for Windows software. 

 

Results and Discussion 
Pretest 
Before the commencement of the learning process in the experimental class, which employed the 
Brain-Based Learning model, and the control class, which used the conventional teaching model, 
namely the expository learning model, the researchers first administered a pretest to the students. 
The data collected from the pretest results of both classes were then processed and analyzed using 
statistics as follows: 
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Table 1. Pretest Descriptive Statistics of Mathematical Literacy 
 

Group N Maximum Minimum Mean Std. dev. Variance 
Experimental 36 16,00 2,00 7,861 3,424 11,723 
Control 36 16,00 2,00 7,250 3,442 11,850 

Note: Ideal Maximum Score = 50	
	

Based on Table 1 above, the experimental class obtained a maximum score of 16.00, a minimum 
score of 2.00, a mean of 7.861, a standard deviation of 3.424, and a variance of 11.723, while the 
control class achieved a maximum score of 16.00, a minimum score of 2.00, a mean of 7.250, a 
standard deviation of 3.442, and a variance of 11.850. In assessing the significant difference regarding 
the mathematical literacy abilities of the experimental and control class students before treatment, 
it was necessary to conduct inferential statistical tests. The first analysis conducted was the normality 
test with the hypothesis of normality test of pretest data for the experimental and control classes as 
follows: 

H0:  The pretest data of the control class and the experimental class were normally distributed. 
Ha:  The pretest data of the control class and the experimental class were not normally distributed. 

The output of the normality test can be seen in Table 2 below. 
 

Table 2. Pretest Normality Test 

Tests of Normality 
 Group 

Shapiro-Wilk 
 Statistic Df Sig. 

Score 
Experiment .972 36 .491 
Control .946 36 .079 

 

Based on the results of normality test output in Table 2, it was obtained that the significance value 
of the initial test data (pretest) for the experimental class was 0.491 and for the control class was 
0.079. In this regard, since both classes have significance values ˃ 0.05, it is concluded that H0 is 
accepted and Ha is rejected, thus indicating that the pretest data for both the experimental and 
control classes are normally distributed. 

Based on the normality test results, the pretest data indicates that both classes are normally 
distributed, thus the analysis proceeded by testing the homogeneity of the two pretest data variances 
between the experimental and control classes using Levene's test with a significance level of 0.05. 
The hypothesis for testing the homogeneity of the two pretest data variances for both classes are as 
follows:  

H0: The pretest variances for both research classes are homogeneous (equal)  
Ha: The pretest variances for both research classes are not homogeneous (different)  

The output of the homogeneity test of the two variances can be seen in Table 3. 
 

Table 3. Homogenity Test for Pretest 

Test of Homogeneity of Variances 
Score 

Levene Statistic df1 df2 Sig. 
.014 1 70 .905 

 

Based on the homogeneity test output in Table 3, a significance value of 0.905 was obtained. In 
this regard, since the significance value is ˃ 0.05, it can be concluded that H0 is accepted and Ha is 
rejected, indicating that the pretest data for both the experimental and control classes have 
homogeneous variances or originate from populations with the same variance. Based on the results 
of the normality test and homogeneity test, it is found that the pretest data for both the experimental 
and control classes have a normal distribution and have the same or homogeneous variance. 
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Therefore, the next step involves conducting a test of equality of means (t-test) with a significance 
level of 0.05. The formulation of the hypothesis in the form of statistical hypothesis is as follows: 

𝐻!: µ	"		 = 	µ	$ 
𝐻%: µ	"	  ≠ 	µ	$ 

Notes: 
Ho: There was no significant difference in the initial mathematical literacy abilities between the 

experimental and control classes in the pretest. 
Ha: There was a significant difference in the initial mathematical literacy abilities between the 

experimental and control classes in the pretest. 
 

The output of the Independent Sample t-test can be observed in Table 4 below. 

Table 4. Independent Sample t-test for Pretest 

 

t-test for Equality of Means 

t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval of 
the Difference 

Lower Upper 

Score 
Equal 
variances 
assumed 

.755 70 .453 .61111 .80920 -1.00279 2.22501 

 

Based on the results of the t-test output for the pretest data in Table 4 above, a significance value 
(sig. 2-tailed) of 0.453 was obtained. In this regard, since the significance value is greater than 0.05, it 
can be concluded that Ho is accepted and Ha is rejected, indicating that there is no significant 
difference in mathematical literacy abilities between the experimental and control classes in the 
pretest. 
Posttest 
After being given the treatment, the students were administered a final test (posttest) to assess the 
final mathematical literacy abilities of the students from both the experimental and control classes. 
The data collected from the posttest results were then processed using the following statistical 
analysis: 

Table 5. Postest Descriptive Statistics of Mathematical Literacy 
 

Group N Maximum Minimum Mean Std. Dev. Variance 
Eksperimen 36 49,00 27,00 39,361 4,704 22,123 
Kontrol 36 41,00 16,00 30,583 6,716 45,107 

Note: Ideal Maximum Score = 50 
 

Based on Table 5 above, the experimental class obtained a maximum score of 49.00, a minimum 
score of 27.00, a mean of 39.361, a standard deviation of 4.704, and a variance of 22.123, while the 
control class had a maximum score of 41.00, a minimum score of 16.00, a mean of 30.583, a standard 
deviation of 6.716, and a variance of 45.107. In examining the significant differences regarding the 
mathematical literacy abilities between the experimental and control classes after receiving 
treatment, it is necessary to conduct inferential statistical tests. The first analysis conducted is the 
normality test with the hypotheses for the normality test of the posttest data for the experimental 
and control classes as follows: 

Ho: The posttest data for both the control and experimental classes are normally distributed. 
Ha: The posttest data for both the control and experimental classes are not normally distributed. 
 
 
 
 
 

 



Jurnal Konseling dan Pendidikan             
http://jurnal.konselingindonesia.com   

 

 
 

105 
 

 

Improving Indonesian students' mathematical … 

Kandaga, T., et al 

The output of the normality test can be seen in Table 6 below. 

Table 6. Postest Normality Test 
 

Tests of Normality 
 Group Shapiro-Wilk 
 Statistic Df Sig. 

Score 
Experiment .954 36 .136 

Control .950 36 .108 
 

Based on the results of the normality test output in Table 6 above, the significance value of the 
final test (posttest) data for the experimental class is 0.136 and for the control class is 0.108. In this 
regard, since both classes have significance values ˃ 0.05, it is concluded that Ho is accepted and Ha 
is rejected, indicating that the posttest data for both the experimental and control classes are 
normally distributed. Due to both classes are normally distributed, thus the analysis proceeded by 
testing the homogeneity of the two posttest data variances between the experimental and control 
classes using Levene's test with a significance level of 0.05. The hypothesis for testing the 
homogeneity of the two posttest data variances for both classes are as follows: 

 
Ho: The posttest variances for both research classes are homogeneous (equal) 
Ha: The posttest variances for both research classes are not homogeneous (different) 
 

The output of the homogeneity test of the two variances can be seen in Table 7 below. 
 

Table 7. Homogenity Test for Postest 
 

Test of Homogeneity of Variances 
Score 

Levene Statistic df1 df2 Sig. 
3.013 1 70 .905 

 

Based on the homogeneity test results in Table 7 above, a significance value of 0.087 was obtained. 
In this regard, since the significance value is greater than 0.05, it can be concluded that Ho is accepted 
and Ha is rejected, indicating that the posttest data for both the experimental and control classes have 
homogeneous variances or originate from populations with the same variance. Due to the posttest 
data for both the experimental and control classes have a normal distribution and have the same or 
homogeneous variance. Therefore, the next step involves conducting an equality of means test (t-
test) with a significance level of 0.05. The formulation of the hypothesis in the form of statistical 
hypothesis is as follows: 

𝐻!: µ	"		 ≤ 	µ	$ 
𝐻%: µ	"	  > 	µ	$ 

Notes: 
Ho: There is no significant difference in the initial mathematical literacy abilities between the 
experimental and control classes in the final test (posttest). 
Ha: There is a significant difference in the initial mathematical literacy abilities between the 
experimental and control classes in the final test (posttest). 
 

The output of the Independent Sample T-Test can be seen in Table 8 below. 
 

Table 8. Independent Sample t-test for Postest 
 

 

t-test for Equality of Means 

t df 
Sig. (2-
tailed) 

Mean 
Difference 

Std. Error 
Difference 

95% Confidence Interval 
of the Difference 

Lower Upper 

Score 
Equal 
variances 
assumed 

6.423 70 .000 8.77778 1.36657 6.05225 11.50331 
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Based on the results of the t-test output in Table 8 above, a significance value (sig. 2-tailed) of 
0.000 was obtained with a one-tailed hypothesis test. Therefore, the proposed significance value is 
half of 0.000, which is 0.000. In this regard, since the significance value is less than 0.05, it can be 
concluded that Ha is accepted and H0 is rejected, indicating that there is a significant difference in 
mathematical literacy abilities between the experimental and control classes in the posttest. 
Furthermore, as the posttest data shows differences in mathematical literacy abilities, normalized 
gain (n-gain) data is utilized to determine the improvement in mathematical literacy abilities. 

The results of the analysis indicated that the pretest data were normally distributed and exhibited 
homogeneous variances. The results of the independent sample t-test indicated that there was no 
statistically significant difference in the initial mathematical literacy skills between students in the 
experimental and control groups. This suggests that the initial abilities of students in both groups 
were similar (Effendi & Marlina, 2021). Following the pretest, the two groups employed different 
learning models: the experimental group utilized the Brain-Based Learning model, whereas the 
control group employed the conventional learning model, namely expository. The learning process in 
both groups spanned three meetings, or approximately six lesson hours (Kaewkumsai & Phusee-orn, 
2024). 

The dynamics of the learning sessions in the experimental class exhibited variability from one 
meeting to the next. In the initial session, the students appeared to be unfamiliar with the steps of 
the Brain-Based Learning model, necessitating more comprehensive guidance from the instructor 
(Susanti et al., 2019). In the second session, the students began to adapt to the learning model, 
demonstrating increased engagement in the learning process through their active questioning when 
encountering difficulties. This resulted in a more interactive classroom atmosphere. In the third 
session, students demonstrated an enhanced capacity to collaborate in groups and engage in more 
active discourse regarding the completion of the Learner Worksheet (LKPD). The provision of this 
LKPD encourages students to construct knowledge autonomously with teacher guidance 
(Riskiningtyas & Wangid, 2019). Furthermore, the opportunity to express mathematical ideas 
facilitated deeper comprehension of the material, as evidenced by the active discussions that took 
place among students (Kandaga, 2017). This aligns with the findings of Satria & Zanthy (2019), who 
asserted that discussions between students can enhance mathematics learning activities, fostering a 
more meaningful classroom atmosphere (Satria & Zanthy., 2019). 

 

 
 

Figure 1. How Student Discuss in Experimental Group 
 

In contrast to students in the control class, those in the teaching and learning activities tended to 
appear more passive. It was evident in every session, showing a lack of student response during 
learning, and students tended to only do what was directed by the teacher without any initiative (Xu 
et al., 2024). This was because students only received material explained by the teacher, leading to 
one-way learning. Students also became less able to explore mathematical ideas due to a lack of 
exchanging ideas and being accustomed to receiving knowledge only as conveyed by their teacher. 
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From these two teaching and learning activities, it was apparent that students in the experimental 
class were more active and dominated the class compared to those in the control class (Leahy & Smith, 
2021). 

Subsequently, after the treatment was given, both classes were administered a final test (posttest) 
consisting of mathematical literacy questions similar to those in the initial test (pretest). The results 
of the posttest data analysis indicated differences between students who received Brain Based 
Learning models and those who received conventional teaching models, in this case, the expository 
teaching model (Mastoni, 2019). This could be observed from the quality of the students' answers 
when responding to questions. One example is the answer to question number 1 part a, which 
involves identifying mathematical aspects in problems found in real context situations and 
identifying important variables (Jazuli et al., 2019). In the question, students were asked to elaborate 
on the information they obtained based on known table data. An example of one student's answer to 
question number 1 part a is shown in Figure 2 below. 

 

  

   (a) Control Group    (b) Experimental Group 
 

Figure 2. Student Answer Sheet for Statistics Problem in Postest 
 

In contrast, the control class exhibited a more passive learning process. The classroom interaction 
was predominantly one-way, with students following the teacher's instructions without initiating 
questions or discussions. This limited students' exploration of mathematical ideas and their capacity 
to develop their knowledge. Consequently, the classroom atmosphere was less dynamic than that 
observed in the experimental class (-, 2024). Following the learning intervention, both classes were 
subjected to a post-test comprising mathematical literacy questions analogous to those included in 
the pre-test. The results of the post-test demonstrated a notable discrepancy between the two groups 
of students, namely those who had received instruction through the Brain-Based Learning model and 
those who had been taught using the expository method. One illustrative example can be observed 
in response to question number one, part A, which required students to identify mathematical aspects 
of real-world problems.  

The experimental class demonstrated a greater capacity to provide detailed responses and to 
elaborate on their knowledge in order to solve the problem. This is in line with the findings of Zakkia 
et al. (2019), which indicate that the Brain-Based Learning model facilitates the development of 
communication and concentration in learning mathematics. In contrast, the control class exhibited a 
tendency to simply reproduce information from the problem without developing a deeper 
understanding, which suggests a lack of interaction during the learning process. (Nabillah & Agung, 
2019). In addition to the posttest answers to question number 1, there are also answers to question 
number 5 with indicators of interpreting mathematical results obtained and evaluating the 
reasonableness of mathematical solutions in the context of real-world problems. The posttest 
answers from students to question number 5 are as shown in Figure 3 below. 
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(a) Control Group    (b) Experimental Group 
 

Figure 3. Student Answer Sheet for Evaluating Answers Reasonableness in a Problem 
 

Based on Figures 3(a) and 3(b), in the experimental group, it can be observed that students 
provided answers that were slightly different from the researchers' expectations because the 
students' work did not provide detailed explanations of what was known and asked in the questions. 
However, the students' solutions demonstrated correct answers (Anang Taufik et al., 2019). These 
students were able to interpret the mathematical results obtained and evaluate the statements in the 
questions by elaborating on their answers and providing sound conclusions. This aligns with the 
statement by Kholifasari et al. (2020) that students with high literacy skills are able to interpret and 
evaluate results quite well even though they may have difficulty providing logical reasoning 
(Kholifasari et al., 2020). Additionally, upon reviewing the answers of both students, it is evident that 
students in the experimental group were more accurate in answering the questions compared to 
those in the control group.  

Students in the experimental group were able to respond based on the questions asked in the 
problems and provide appropriate conclusions. Meanwhile, students in the control group answered 
less accurately when elaborating and concluding their answers. This is consistent with the statement 
by Dila & Zanthy (2020) that students who do not understand the material will struggle in its 
application, where they cannot perform calculations quickly and do not provide accurate conclusions 
(Dila & Zanthy, 2020). Furthermore, looking at the work of students in the control group who did not 
interpret what was known in the questions, their solutions were consequently off-target. This 
indicates that these students lack good thinking patterns, which affects their understanding in solving 
problems. This statement is in line with the research by Zuhri et al. (2013), which states that students 
who tend to answer without understanding the concept of statistics may affect the development of 
students' thinking processes (Zuhri, 2013). 

A similar outcome was observed in posttest question number 5, which requires students to 
interpret and evaluate the reasonableness of mathematical solutions in real contexts. The responses 
of the experimental class were, on the whole, more accurate, although they lacked a certain degree 
of detail. Nevertheless, they were able to provide conclusions that were appropriate to the question. 
In contrast, the students in the control class experienced difficulty in providing appropriate answers, 
which is indicative of their continued lack of understanding of the material. This finding is in 
accordance with Dila & Zanthy's (2020) assertion that students who have difficulty understanding the 
material will face difficulties in its application. 

Following the analysis of the final test, an n-gain analysis was conducted to assess the 
enhancement of mathematical literacy abilities. The results demonstrated that the growth in 
mathematical literacy of students utilising the Brain-Based Learning model was more pronounced 
than that of students employing the expository model. This finding aligns with the findings of Wafi 
(2017), which indicated that the Brain-Based Learning approach can markedly enhance mathematical 
literacy skills in comparison to conventional learning. It is important to acknowledge the limitations 
of this study. Firstly, there is a possibility of teacher bias in the implementation of learning, as well as 
a limited intervention time of only three sessions. Secondly, the use of convenience sampling may 
affect the generalisation of the results. These limitations should be considered in further research to 
provide more in-depth and accurate results (Wafi, 2017). 
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Conclusion 
The findings of the study indicated that the Brain-Based Learning (BBL) model demonstrated superior 
efficacy in enhancing students' mathematical literacy abilities when compared to the traditional 
learning approach, with a statistical significance level of 5%. Nevertheless, further investigation is 
required to substantiate this conclusion. Although students who used BBL demonstrated superior 
abilities in answering questions, elaborating on cognitive processes, and exploring knowledge to 
solve problems, the author has not provided more specific details on the magnitude of the observed 
improvement between the two groups. Furthermore, the authors have not provided a critical 
reflection on the limitations of the study, such as the short duration of the intervention or the 
possibility of sampling bias. To strengthen this study, the authors should also provide concrete 
recommendations regarding the implementation of BBL on a wider scale in various educational 
contexts, as well as suggest the need for further research to explore the long-term effects of this 
method. A more significant contribution to related educational literature and practice would be made 
by more specific and reflective conclusions. 
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