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Abstract: Brain-based learning is a concept of strategy to create 

learning-oriented efforts to empower students' brain potential. 

Project-Based Learning is a learning strategy that utilizes projects 

or activities as a center of learning. The purpose of this study was 

to examine the effect of brain-based learning and project-based 

learning strategies on student mathematics learning outcomes, 

especially kinesthetic learning style groups. The 

quasi-experimental research method is post-test only design, 

retrieval of learning outcomes data with tests and learning styles 

using questionnaires and data analysis using ANOVA with 

t-Dunnet advanced tests. This study found that the mathematics 

learning outcomes of students who were taught using the 

Project-Based Learning strategy were higher than those taught by 

the Brain-Based Learning (BBL) learning strategy especially for 

students in kinesthetic learning styles. The suitability of 

investigative activities creates products in project-based learning 

with the characterization of students' kinesthetic learning styles 

which are characterized by always touching certain information 

objects can strengthen the memory of meaningful information 

and knowledge so as to improve the quality of learning outcomes. 

 

Keywords: Project-Based Learning / Brain-Based Learning, 

Kinesthetic Learning Style. 

I. INTRODUCTION 

  Education is one form of embodiment of human culture 

that is dynamic and full of development. There is no 

alternative to fulfillment in terms of relevance, the  demand 

for achievement of learning outcomes has not been 

encouraging for all education stakeholders(Gullick et al., 

2018) ; (Viberg, Hatakka, Bälter, & Mavroudi, 2018) 

especially those related to the demands of output profiles of 

education graduates and learning outcomes that require future 

Indonesian human resource qualifications (Glewwe & 

Muralidharan, 2016) that include knowledge, attitudes and 

skills which has adaptability to the latest dynamics of life 

competition. Mathematics is one of the subjects that requires a 

high level of understanding to achieve maximum results. The 

learning methods and processes (Yu, Zheng, & Wang, 

2019);(Abdi, Rahmati, & Ebadzadeh, 2019); (Li, Zhang, Sun, 

& Gao, 2019). That have been taking place using the existing 

curriculum have made the results achieved are not in 
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accordance with the expectations of all parties, both parents, 

students and Mathematics education majors. Unfinished from 

choosing the right learning strategy (Ching-Ter, Hajiyev, & 

Su, 2017);(Balan, Yuen, & Mehrtash, 2019); (Choi, Lee, & 

Kim, 2019), the evaluation aspect still tends to measure the 

ability and learning achievement  of students only, which is 

still a problem. The introduction of learning 

(Moyer-Packenham et al., 2019) styles  is very important for 

lecturers by knowing the learning styles of each student so the 

lecturer can apply the appropriate techniques and strategies 

both in learning and in self-development. During the 

three-year, the low learning outcomes shown by the 

absorption of material recognized from the average 

percentage of the achievement of student courses for the last 

three years are as follows: 

Table 1. Data Analysis of Mathematics Subject Value 

Percentage 

The above table shows the value of the Basic Mathematics 

subject which describes real problems as basic courses as well 

as the prerequisites in the curriculum structure of the 

mathematics education undergraduate program at UHO, 

because in this course the basic concepts of building 

mathematical theories are Logic and Set. Furthermore, the 

results of the interviews with lecturers of the subject were 

learning difficulties experienced by students basically 

because they did not fully understand what they were 

learning. The lack of students' understanding of what they 

learned was partly due to mathematical objects being abstract 

concepts, suitability of applied learning strategies and the 

introduction of characteristics as new students. 

The renewal of learning mathematics in essence aims to 

dismiss the notion for most people that mathematics is a 

difficult subject matter. Constructive and cognitive theory 

result various concepts, models and learning strategies. One 

of it is Brain Based Learning (BBL)  strategy (Kapadia, 2014) 

motivated by the general belief 

that learning can be 

accelerated and improved if 

educators base how and what 
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they teach on learning science, not on past practices of 

conventional education or assumptions about the learning 

process Brain-Based Learning (BBL) Strategy as a student 

centered learning method by utilizing (McCabe, 2018) all 

brain functions and recognizing that all students can learn in 

different ways as a demand for learning that uses problems as 

a first step in collecting and integrating new knowledge based 

on student experience in activities. This is in accordance with 

the concept of Project Based Learning (PjBL). PjBL is 

designed to be used on complex problems that students need 

to investigate and understand with an inquiry process starting 

from raising a guided question and guiding students in a 

collaborative project by integrating various subjects 

(material) in the curriculum. This actually states that 

improving education in Indonesia requires a planned 

breakthrough from all stakeholders by taking part in solving 

problems from aspects that are directly related or not to the 

issue of education. Looking at the reality as described and the 

urgency of implementing the learning strategy, the purpose of 

this study is to examine the effect of BBL and PjBL learning 

strategies on the mathematics learning outcomes of students 

in the kinesthetic learning style group. 

The results of the same study previously reported that 

Brain Based Learning (BBL) on student motivation and 

attitudes (Akyürek, 2013); Brain Based Learning (BBL) with 

students' mathematical inability (Faramarzi, Samadi, 

Yarmohammadian, & Dezhara, 2014); (Gözüyeşİl, 2014). 

Brain Based Learning (BBL) and the ability to think 

creatively (Widiana, Bayu, & Jayanta, 2017)(16); Brain 

Based Learning and scholastic abilities (Ningsih, 2017); 

Brain Based Learning, motivation, mathematical 

achievement, creative and cognitive style (Widiana et al., 

2017); BBL methods and physics learning achievements 

(Saleh & Subramaniam, 2018). 

Project Based Learning (PjBL) and the results of reading, 

science, creative ability, and metacognition (Cervantes, 

2013);(Ergül & Kargın, 2014); (Izzati, 2014); Project Based 

Learning (PjBL) and science teaching self-efficacy (Bilgin, 

Karakuyu, & Ay, 2015); Project based and problem solving 

motivation (Chiang & Lee, 2015); production oriented 

approach to teaching English, (Wen, 2018); project-based 

organizations enhance innovative capacity by utilizing gender 

diversity for learning outcomes (Baker, Ali, & French, 2019);  

The contribution of cognitive style to the effectiveness of 

learning (Hamdani, 2015); learning styles and science 

learning outcomes(Evrim, URAL& Orhan, ERCAN & 

Mehmet Akif, 2015); learning styles and design courses 

(Valley, 2012); individual differences (An & Carr, 2017); 

nursing student learning based on learning styles Kolb 

(Fatemeh Vizeshfar & Camellia Torabizadeh, 2018) 

Based on the focus of previous research described above, 

this study is unique and novel, because this experimental 

study directly compared the effects of brain-based learning 

(BBL) and project-based learning strategies (PjBL) on 

student learning outcomes that have kinesthetic learning 

styles in Basic Mathematics courses in mathematics education 

department 

II. LITERATURE REVIEW 

Principles in behaviorism learning theory include (Shuell, 

2001); (Sedrakyan, Malmberg, Verbert, Järvelä, & Kirschner, 

2018) The Role of Consequences, Reinforcers, Immediacy of 

Consequences, Shaping (extending gradual reinforcement 

does not wait until completion (Ou, Chang, & Chakraborty, 

2019), Extincion (extinction of previous behavior), Schedule 

of reinforcement (this term refers to the frequency of 

amplifiers given, the amount of time elapsed between 

opportunities for reinforcement, and predictability of 

reinforcement, maintenance (maintenance with careful 

systemic reinforcement) and the Role of antecedents. Next, 

Cognitive learning theory is based on seven basic 

principles:(Morgan, Fogel, Nair, & Patel, 2019) 

Development and learners depend on the experience of 

students (Waddington, 2019); (Usher, Ford, Li, & Weidner, 

2019), People want their experiences to make sense. People 

construct knowledge to understand their experiences, 

Knowledge depends on prior knowledge and experience and 

the use of facilitating languages knowledge development. 

Learning requires practice and feedback(Wang, Gong, Xu, & 

Hu, 2019), and  increases when learning experiences are 

associated with the real world (Hong et al., 2019) . 

III. METHODOLOGY / MATERIALS 

In this study, it used a quasi exsperiment research method 

(Balbaşi, 2013). The research process consists of 3 (three) 

stages, namely: Preparation Phase, the preparation of 

Semester Learning Plans (RPS), Teaching Materials, 

Instruments, determining treatment classes, preparing colored 

pencils and cartoon paper etc. in accordance with the 

applicable curriculum; 2. The Implementation Phase is 

identification of trends in student learning styles, giving 

treatment with Brain Based Learning (BBL) strategies and 

Project Based Learning (PjBL) and learning outcomes tests in 

both groups of research subjects with the same day, hour, and 

time allocation; 3. The Final Phase is processing and 

analyzing data and preparing reports. In particular, the 

schematic implementation stage is described below. 

 
Figure 1. Research Implementation Phase 

Student learning outcomes data were collected using valid 

and reliable test instruments in the form of descriptions 

totaling 9 items compiled based on Bloom's taxonomy as a 

result of improvements from Anderson's team on cognitive 

domain structure used to measure the extent to which students 

mastered learning the material. While kinesthetic learning 

style data was collected using 10 valid and reliable 

questionnaire items in the form of a Likert scale to distinguish 

trends from Kinesthetic learning styles. Two classes of 

students were taught BBL and PjBL strategies. Each class was 

determined by 15 students 

randomly from the population of 
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the kinesthetic learning style group. During the treatment 

implementation process, internal and external validity 

controls are carried out to produce a valid research report. 

Furthermore, student learning outcomes data were 

analyzed descriptively and inferentially. Inferential analysis 

uses the ANOVA technique procedure at a significant level α 

= 0.05 after fulfilling the prerequisite analysis test, namely the 

normality test with liliefors and homogeneity with the bartlet 

test. 

IV. RESULTS AND FINDINGS 

In facing every challenge well in the fourth generation 

industrial revolution, everyone needs high-level thinking 

skills with good reasoning, the ability to think creatively, be 

innovative and think critically. 

Descriptive statistical analysis of student learning 

outcomes taught with Brain Based Learning (BBL) and 

Project Based Learning (PjBL) in the kinesthetic learning 

style group are summarized in the following table: 

 

Table 2: Descriptive Analysis of learning outcomes data 

 

 

 

 

 

 

 

 

 

 

Information: 

A1B2: kinesthetic learning style group students taught 

using the Brain-Based Learning (BBL) strategy 

A2B2: kinesthetic learning style group students taught 

using the Project-Based Learning (PjBL) strategy 

 

The ANOVA calculation results that student learning 

outcomes in basic introductory mathematics subjects taught 

by the Project Based Learning (PjBL) strategy are not 

different from the Brain-Based Learning (BBL) strategy. 

There is an interaction effect between Project-Based Learning 

Strategy (PjBL) and Brain-Based Learning Strategy (BBL) 

with learning styles on student learning outcomes with a level 

of confidence α = 0, 05. While the mathematics learning 

outcomes of students who are taught the Project-Based 

Learning (PjBL) strategy are higher than Brain-Based 

Learning (BBL) especially in the kinesthetic learning style 

group based on t-Dunnet's advanced test calculations which 

indicate that t.count = -1.905 <t.tab = -1.667.  

 

 This finding shows that students with kinesthetic learning 

styles actively process information through physical means 

and this is very integrated with an emphasis on Project Based 

Learning strategies on skills to produce products and develop 

an atmosphere that requires students to develop their own 

knowledge. A meta-analysis of project-based learning is 

reported to have a positive effect on student academic 

achievement, encouraging students to be able to solve 

different problems far better than traditional learning but not 

based on education level and small group size  (Chen & Yang, 

2019); Kinesthetic learning styles that highlight the role of 

project manipulation and planning, because kinesthetic 

learning styles actively process information through physical 

means can learn well when directly involved such as learning 

with projects (Menik & Yuhendri, 2016). Thus the kinesthetic 

learning style students gain the support of project-based 

learning, giving students the freedom to carry out real projects 

collaboratively and students' oral communication skills. 

Collaboration and communication of students simultaneously 

performing at the PjBL stage provides a stronger 

understanding. activities with moderate intensity in 

mathematics learning can increase students' cognitive 

involvement (Owen, Parker, Astell-Burt, & Lonsdale, 2018); 

problem-solving activities through project activities develop 

a better environment for the development of 

metacognition(Sart, 2014); experiments with PjBL 

connections with the real world were achieved (Efstratia, 

2014); Project Methods Mathematics has an important 

influence on student performance compared to the "classic" 

Mathematical method (Stoica, 2015) 

 

Besides that, in the curriculum of the mathematics 

education undergraduate program, the position of this course 

which contains the subject matter of the set and logic being a 

prerequisite for pure mathematics courses is reported to be 

appropriate if taught using project-based learning. Support for 

this finding that teacher self-efficacy can be positively 

affected by increased use of PjBL(Choi et al., 2019); 

Project-based courses combine theoretical content from 

several subjects in higher education (creating, evaluating, 

analyzing) to advance students' technical skills (Choi et al., 

2019); Adopting project-based learning is considered to 

create positive student competition (R., C., M., G., & G., 

2015)(50); Project Based, cooperation, sustainable energy 

(Verbic, Keerthisinghe, & Chapman, 2017); multiple 

intelligences support Project Based Learning(Baş & Beyhan, 

2010); interaction of differences in individual cognitive 

processes and components of the self-learning model of new 

students at the strategy level is reported to have an effect on 

mathematical performance (Musso, Boekaerts, Segers, & 

Cascallar, 2019); Learning styles and mathematical 

performance (Ma & Ma, 2014); differences in learning styles 

and differences in creativity abilities (Huang, 2018). 

V. CONCLUSION 

The learning outcomes of students in the mathematics 

education department of the Faculty of Teacher Training and 

Education at Halu Oleo University were taught a higher 

Project Based Learning (PjBL) strategy compared to the 

Brain Based Learning Strategy (BBL) especially in the 

kinesthetic learning style group. This study found that 

students who have kinesthetic learning styles are more 

suitable to be taught with Project Based Learning (PjBL) 

learning strategies than Brain Based Learning (BBL) 

strategies. 
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