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Enhancing Students' Emotional Intelligence through Project-Based Math Education 

ABSTRACT 

The increasing challenges faced by students in learning mathematics, particularly in managing 
academic anxiety and emotional stress, highlight the need for innovative teaching methods that not 
only focus on cognitive skills but also foster emotional intelligence. This study aims to investigate 
the role of Project-Based Learning (PBL) in enhancing students' emotional intelligence, specifically 
within the context of mathematics education. The research employs a literature review approach, 
synthesizing findings from various studies to explore how PBL influences emotional and social 
development alongside academic performance. The findings reveal that PBL significantly improves 
students' self-awareness, emotional regulation, and social skills by fostering a collaborative learning 
environment where real-world problems are solved in teams. However, the study also identifies 
challenges in PBL implementation, such as the complexity of project design and insufficient teacher 
training in integrating emotional intelligence into mathematics learning. Addressing these challenges 
through targeted teacher training is essential to fully realize the potential of PBL. The conclusion 
emphasizes that PBL not only enhances cognitive and emotional development but also promotes 
educational equity by narrowing academic achievement gaps among students from diverse socio-
economic backgrounds. 
Keywords:Project-Based Learning, Emotional Intelligence, Mathematics Education, Academic 
Anxiety, Collaborative Learning 
 

1. INTRODUCTION 

In education, emotional intelligence has become increasingly important due to the complex 
challenges students face both within and outside of the classroom. The data shows that many students 
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have strong academic abilities, particularly in math classes, but frequently struggle with emotional 
intelligence, academic writing, or social interactions with peers or teachers. For example, a study on 
high school students found that almost 40% experienced significant academic difficulties. These 
difficulties eventually affected the students' learning performance, particularly in subjects like 
mathematics (Ashcraft, 2002). 

In the context of mathematics education, emotional intelligence plays a crucial role not only in 
helping students overcome academic stress but also in raising their level of engagement during the 
learning process. According to Goleman, emotional intelligence reduces one's capacity to understand 
one's own emotions as well as those of others. In challenging math classes, this ability is crucial for 
improving students' day-to-day performance in analyzing complex problems and their capacity for 
teamwork in the classroom, which is crucial for project-based learning (Goleman, 1995). 

However, although emotional intelligence is highly valued, its application in mathematics 
education is quite weak. Most of the math education that is currently being conducted in schools 
focuses on improving students' cognitive and analytical skills, while emotional intelligence is 
frequently addressed. This leads to very significant differences, especially for students who feel 
unable to solve mathematical problems or experience math anxiety, which gradually harms their 
academic performance (Ashcraft, 2002). Due to this, there is a need for new research that aims to 
improve students' emotional intelligence in addition to their cognitive abilities in math classes. 

Current studies indicate that emotional intelligence can be developed through more collaborative 
and contextual pedagogical approaches, such as project-based learning (PBL). According to Zins, 
project-based learning enables students to interact with real people, deal with complex situations, and 
develop collaborative skills that can increase their emotional intelligence. PBL in mathematics 
education provides an environment where students may actively solve problems, communicate with 
teachers, and experience failure in learning, all of which can enhance their self-awareness and 
emotional intelligence (Zins et al., 2004) 

The study aims to make a new contribution by focusing on the implementation of the project-
based learning approach in mathematics education to increase students' emotional intelligence, an 
area that is yet mostly unexplored. Previous research has focused more on the development of 
emotional intelligence through general education strategies, but less research has examined how 
emotional intelligence might be specifically developed through mathematics education. Accordingly, 
it is hoped that this study will provide new insight for educators regarding the importance of 
integrating emotional intelligence into math lessons and how PBL might become an effective strategy 
to achieve such goals. 

2. METHODS  

This study is based on a review of the literature, which is used to identify, evaluate, and synthesize 
the findings from previous research on the improvement of students' emotional intelligence through 
project-based mathematics education (PBL). The literature that is used comes from academic articles, 
books, and research reports that are accessed through academic databases like Google Scholar, 
Scopus, and ERIC. A literature review is conducted based on the subject matter that is studied, 
primarily on the topic of increasing emotional intelligence in the context of mathematics education 
and the relationship between PBL and emotional intelligence. Only literature published in the last 
several years that outlines credible, academically grounded research methods is used to ensure the 
accuracy and applicability of the findings. 

Three primary steps are used in the data analysis process: descriptive analysis, findings analysis, 
and critical analysis. Initially, researchers identified the strengths and weaknesses of all studies related 
to the effectiveness of PBL in raising students' emotional intelligence. Subsequently, these hypotheses 
are designed to identify similarities and differences across various studies as well as to investigate 
existing research hypotheses. Finally, a critical analysis is conducted to determine the methodological 
quality and validity of the selected literature. Thus, it is anticipated that the study's results will provide 



a comprehensive overview of PBL's contribution to students' emotional development and offer fresh 
insights for future research. 

3. FINDINGS AND DISCUSSION 

Based on the results of a literature analysis, it is concluded that project-based learning (PBL) 
significantly increases students' self-awareness and emotional intelligence. In the context of math 
education, PBL allows students to explore their emotions when facing academic challenges, such as 
difficulty solving complex mathematical problems. In addition, PBL helps students develop the 
resilience to deal with stress and anxiety, which frequently arise during the learning process. By 
creating a collaborative learning environment, PBL fosters self-reflection and emotional resilience, 
which gradually contributes to students' increasing emotional intelligence (Bar-On, 2006; 
Stanimirovic & Hanrahan, 2012; Zins et al., 2004). 

In addition, PBL is very effective in enhancing social skills and student collaboration. The 
learning process that cooperatively integrates teamwork and problem-solving enables students to 
engage in intense conversations with senior managers. This interaction not only increases 
communication skills but also develops empathy and conflict resolution skills, which are crucial 
components of emotional intelligence. Mathematical collaborative learning projects enable students 
to exchange ideas freely, communicate well, and work together to achieve shared goals, all of which 
enhance their social skills (Bar-On, 2006; Goleman, 1995; Stanimirovic & Hanrahan, 2012). 

However, there are a few challenges in implementing PBL in mathematics education. Teachers 
frequently encounter difficulties when managing projects that not only hinder the development of 
emotional intelligence but also complicate complex mathematical concepts. The most important 
factor is time, as PBL implementation requires more time than conventional methods. Despite this, 
the literature indicates that with strong support and a supportive environment outside of school, these 
challenges may be overcome, and PBL can nevertheless contribute positively to the development of 
students' emotional intelligence (Ashcraft, 2002; Mortillaro & Schlegel, 2023). 

Project-based learning (PBL) greatly improves students' self-awareness and emotional 
intelligence, in line with the research results of the literature analysis. PBL allows students to examine 
their feelings in the context of studying mathematics when they encounter obstacles on the way to 
success, such as having trouble with a challenging math issue. Furthermore, PBL fosters in pupils the 
ability to bounce back from stress and anxiety that frequently surface during the learning process. 
PBL fosters self-reflection and emotional resilience by fostering a collaborative learning 
environment, which progressively raises students' emotional intelligence. Additionally, PBL has a 
great impact on students' ability to collaborate and interact with others.  Students who participate in 
a cooperative learning process that blends problem-solving and teamwork can have comprehensive 
discussions with their peers. This enhances their communication skills and helps them develop 
empathy and solving disputes skills—two crucial aspects of emotional intelligence. Math 
collaborative projects help students develop their social skills by letting them freely share ideas, 
interact effectively, and cooperate to accomplish shared objectives. 

 
PBL as a Means to Enhance Students' Perception of Truth and Emotion in Mathematical Education 

One of the biggest challenges faced by students in math classes is academic stress, which can 
hinder their ability to focus and comprehend the material. This phenomenon often arises as a result 
of the students' high anxiety during difficult math lessons, which might impair their self-confidence 
and emotional stability. PBL provides solutions by shifting students' attention from final results (true 
or false) to collaborative, project-based learning processes. According to research by Syawaluddin et 
al. (2019), students who participate in PBL are more likely to be able to identify their emotions when 
they encounter mathematical difficulties and are also more likely to be able to handle stress, which 
eventually improves their academic performance overall (Syawaluddin et al., 2019). 



In PBL, students receive time to practice solving mathematical problems related to real-world 
situations and working together in groups so they won't feel alone while facing academic challenges. 
This process helps students become more aware of their emotional responses, such as frustration or 
helplessness, and with the support of others, they learn how to express these emotions more 
constructively. This study confirms that PBL does not only increase academic performance but also 
provides a safe and supportive learning environment where students may learn to express their 
emotions, which are the raw materials of emotional intelligence. 

The Proyek-based learning approach has been proven to be an effective strategy for raising 
students' self-awareness and emotional intelligence in math class. Projects that encourage student 
collaboration encourage them to better understand their own emotions when facing academic 
challenges, such as complex mathematical problems. According to Clarke, states that project-based 
learning (PBL) effectively fosters students' emotional intelligence, particularly in the areas of stress 
management and peer collaboration. Further analysis reveals that teacher-centered learning can 
enhance students' social skills, which eventually contribute to the development of students' emotional 
intelligence in understanding and expressing their learning experiences (Clarke, 2010). 

In the context of math instruction, students learning through PBL are better able to handle 
academic difficulties that frequently arise during problem-solving. According to the findings of 
Martanto et al., emotional intelligence has a significant impact on the learning outcomes of problem-
based learning (PBL), particularly in terms of enhancing students' ability to solve problems more 
effectively and productively. In addition, the study indicates that factors such as social support and 
mentorship significantly influence students' ability to manage their emotions throughout work 
projects that require teamwork and self-improvement (Martanto et al., 2022). 

 
The impact of PBL on the development of social skills and teamwork in the context of mathematics 

Emotional intelligence isn't just about developing one's own emotions; it's also about having the 
ability to interact and collaborate with others. In PBL, collaboration, and social interactions are 
integral parts of the learning process, as students learn how to work together as a team to achieve 
shared goals. Research by Ilyas et al. indicates that using PBL in math lessons quietly improves 
students' social skills, such as effective communication, empathy, and conflict resolution (Ilyas et al., 
2018, 2019). 

PBL students were expected to work together to solve mathematical problems, communicate with 
the class representative, and, most importantly, contribute to the group. This process develops 
academic integrity and cultivates interpersonal integrity, which is extremely important outside of 
academic contexts. They learn to respect other people's feelings, exchange ideas, and reach 
consensus—all of which are components of social cohesion. The interactions that take place during 
group discussions also provide students with opportunities to learn how to resolve conflicts 
constructively and increase their negotiation and empathy skills, which are very important in reducing 
emotional distress. The research findings indicate that PBL is an effective method for not only 
improving students' mathematical skills but also their social and emotional intelligence. 

In addition to increasing emotional intelligence, PBL is also very effective at fostering students' 
social skills. Strong teamwork during the project's execution allows students to interact with senior 
managers, share ideas, and work together to achieve shared goals. According to Puspitasari et al., 
state that project-based learning strategies that stress clear communication and peer-to-peer peer 
assessment are very effective in improving students' interpersonal skills, such as their ability to 
resolve conflict constructively (Puspitasari et al., 2023). 

On the other hand, PBL education in math classes tends to create a collaborative environment 
that encourages students to participate more actively in group discussions, enhancing their social 
skills. According to Hudiananingsih et al., there is evidence that the PBL students' involvement has a 
significant impact on the improvement of their communication skills, particularly in situations where 
they need to interact with other group members to complete tasks. According to this study, students 



who participate in PBL demonstrate a significant improvement in their ability to collaborate and 
communicate effectively while sharing mathematical ideas with other members of their class 
(Hudiananingsih et al., 2019). 

 
Limitations of PBL Implementation in Mathematical Education and Problem Solving through Teacher 
Training 

Even though PBL's effectiveness in raising emotional intelligence has already been 
acknowledged, there are still many practical challenges in teaching, particularly in math education. 
One of the most significant challenges is the imperfect teacher-student relationship in designing 
projects that can integrate emotional intelligence and perhaps undermine academic integrity. Many 
teachers experience difficulty designing projects that balance the development of cognitive and 
emotional skills and the need to meet deadlines for completing curriculum materials (Ilyas et al., 
2020; James et al., 2017). 

One way to overcome this challenge is to have more intense and focused pedagogical instruction 
focused on emotional development. This lesson can help teachers understand how to incorporate 
emotional intelligence elements into math projects, such as by implementing activities that encourage 
group collaboration and discussion. In their research, Pozo-Rico & Sandoval found that emphasizing 
emotional intelligence in instruction increases teacher effectiveness in project management and 
improves student learning outcomes in both academic and emotional domains (Pozo-Rico & 
Sandoval, 2020). Because of this, comprehensive instruction is a crucial component in overcoming 
the challenges associated with using PBL in mathematics education. 

In another study, Rader indicates that teachers who are involved in PBL education and mentoring 
see an increase in their self-awareness and competence in managing project-based learning groups. 
This lesson provides the necessary guidance to design projects that not only improve students' 
mathematical skills but also strengthen their emotional intelligence. The study's findings indicate that 
well-trained teachers are more likely to create supportive and understanding learning environments 
that enable students to grow academically and emotionally (Rader, 2020). 

 
PBL as a tool to improve academic performance and decrease student enrolment 

One of the most important aspects of PBL research is its ability to measure academic performance 
among students from various socioeconomic backgrounds. Proyek-based education allows students 
to work in real-world contexts that are relevant to their daily lives, increasing student motivation and 
engagement in the learning process. 

In addition to its benefits for enhancing emotional intelligence and social skills, PBL also has a 
positive effect on reducing academic stress among students from different social and economic 
backgrounds. According to a study conducted by Holmes and Hwang, students from minority and 
risky backgrounds benefit greatly from PBL, particularly in terms of learning motivation and 
developing critical thinking skills (Holmes & Hwang, 2016). PBL provides more engaging and 
motivating lessons for students who typically struggle in traditional classroom settings, encouraging 
them to become more actively involved in the learning process. According to Silver et al. (2023), PBL 
has a positive impact on the development of emotional intelligence in students from all backgrounds, 
particularly in enhancing their ability to work in a team environment and overcome challenges 
together in a collaborative manner. 

PBL enables students to work in a real-world context, which helps them understand how what 
they are learning relates to their daily lives. This is crucial for students from low-income social and 
economic groups who frequently feel that their educational experiences don't align with their actual 
circumstances. By raising issues that require creative and collaborative thinking, PBL can encourage 
students to think critically and actively participate in the learning process. Further research by Farida 
and Rasyid reveals that PBL has a crucial role in establishing the foundation of education as well as 
improving students' cognitive abilities. In their research on the social development of Asian American 



children, they found that PBL significantly increased student involvement resulting from relatively 
stable economic backgrounds, helping them to develop the social and emotional skills necessary for 
success in school (Farida & Rasyid 2019). 

The research findings indicate that PBL is beneficial not only for improving academic and 
emotional skills but also for fostering a critical mindset in students by fostering a sense of community 
among students from various backgrounds. In this way, PBL can be considered an effective tool for 
addressing socioeconomic concerns in education while also promoting holistic emotional growth 
among students. 

Discussion 
Results of the study indicate that Project-Based Learning, or PBL, has a significant positive 

impact on students' emotional intelligence, particularly in the areas of emotional intelligence, 
emotional intelligence development, and social skills. Facts presented in the study indicate that many 
students experience stress and anxiety when learning mathematics because they feel overwhelmed by 
the complexity of the material being studied. This is supported by research conducted by Ashcraft, 
which found that students' academic performance was significantly impacted by their arithmetic 
proficiency. PBL, through collaborative learning and a project-oriented approach, enables students to 
concentrate more on problem-solving in a structured and cooperative manner, hence reducing anxiety 
and enhancing emotional intelligence (Ashcraft, 2002). According to Syawaluddin et al. (2019), 
integrating emotional intelligence into PBL math lessons not only increases student engagement but 
also improves overall arithmetic scores because students are more engaged and motivated to learn. 
(Syawaluddin et al., 2019). 

The primary factor in the effectiveness of PBL in raising emotional intelligence is a collaborative 
learning environment that enables students to engage in intense conversation with peers. On the other 
hand, students who are engaged in projects tend to be more adept at expressing their emotions in 
academic settings that are encouraging and capable of communicating with more effectiveness in 
group settings. This is explained by Ilyas et al., who points out that peer pressure in PBL increases 
students' metacognitive abilities and helps them become more serious about their learning process 
(Ilyas et al., 2019). 

However, the field phenomenon also indicates that PBL implementation has some challenges, 
particularly in terms of time and resources. Many teachers have difficulty coming up with projects 
that not only increase students' cognitive abilities but also have the potential to hurt their emotional 
state. Teachers often have difficulty integrating emotional intelligence into problem-based learning, 
which hinders the best possible implementation (Ilyas et al., 2020; Jalaluddin et al., 2020). 

A few researchers, such as Pozo-Rico & Sandoval (2020), assert that teacher education on 
emotional intelligence is crucial in addressing this issue. This training not only helps teachers 
understand the importance of emotional intelligence in teaching but also increases the effectiveness 
of PBL instruction. In the end, the study's results were impacted by students' increasing academic 
performance after teachers trained them to use an emotional intelligence-based teaching method 
(Pozo-Rico & Sandoval, 2020). In addition to that, PBL is also expected to help reduce the arithmetic 
mean difference between minority students and risky students, as stated by Holmes & Hwang. This 
study indicates that PBL is beneficial not only in the context of emotional development but also in 
fostering a sense of community among students from diverse social and economic backgrounds 
(Holmes & Hwang, 2016). 

PBL provides comprehensive and effective solutions to address emotional difficulties and 
enhance students' emotional and social skills in math classes. Even though there are still some 
implementation-related challenges, solutions like teacher training and collaborative learning 
environments might help optimize this method's application in the context of contemporary 
education. 



Project-based learning, or PBL, gives students in math classes a comprehensive and effective 
solution for dealing with emotional difficulties as well as an increase in their emotional and social 
intelligence. During PBL research, students are not only disadvantaged in academic subjects but also 
given opportunities to address emotional issues that arise while facing intellectual challenges, such 
as frustration or difficulty solving complex problems. This allows students to develop their emotional 
intelligence, including the ability to identify and express emotions, both in private and in social 
interactions with their elders. 

However, even though the benefits of PBL in raising students' emotional and social intelligence 
are acknowledged, there are certain challenges in putting them into practice, particularly in the 
context of math education. The primary advantage is the teacher's ability to facilitate effective project-
based learning. Many teachers still haven't fully embraced the PBL methodology, especially when it 
comes to balancing the emotional response to the desired academic results. Due to this, students 
greatly benefit from more intensive and ongoing tutoring to enable them to complete projects that not 
only help them overcome emotional difficulties but also enhance their mathematic skills. 

In addition to teacher training, collaborative learning environments might also be a potentially 
useful solution to maximize PBL implementation. A supportive environment that fosters collaboration 
enables students to learn through conversations with peers, which not only increases their ability to 
solve mathematical problems but also their social skills, such as communication, empathy, and 
conflict resolution. Engaging in conversation with others or a group is also crucial in developing a 
sense of self-awareness and emotional resilience in students when faced with academic challenges. 
Students may always provide emotional support through teamwork, which eventually strengthens 
their emotional intelligence both within and outside of the classroom. 

4. CONCLUSION  

Based on discussion and analysis, it can be concluded that project-based learning, or PBL, is very 
effective at raising students' emotional intelligence, particularly in the areas of emotional intelligence, 
emotional intelligence, and social skills. PBL allows students to participate in more collaborative and 
in-depth learning, which helps them develop their emotional intelligence and manage their emotions 
when facing academic challenges, particularly in math classes that are sometimes difficult. In addition 
to this, PBL enhances students' social skills by encouraging teamwork in the workplace, effective 
communication, and more skillful resolution of conflicts within the learning process. PBL 
implementation challenges, such as complex project designs and insufficient teacher training, can be 
addressed with intensive instruction that focuses on integrating emotional intelligence.  

Theoretically, this reinforces the theory of emotional intelligence developed by Goleman and 
Caceres, which states that emotional intelligence plays a critical role in academic and social success 
(Cáceres Carvajal et al., 2019; Goleman, 1995). PBL provides educational programs that support the 
development of emotional intelligence, such as emotional intelligence and emotional intelligence 
awareness, which are frequently undervalued in traditional educational programs. All of this also 
reinforces the belief that social interactions in collaborative learning maintain an important role in the 
development of emotional intelligence. In this way, the research contributes to the development of 
educational theories based on emotional intelligence, particularly in the context of mathematics 
education. 

Based on a practical point of view, this gives teachers—especially math teachers—a head start 
in adopting PBL as an effective teaching method that raises students' academic and emotional 
maturity. PBL teaching methods are not only beneficial for improving student learning outcomes but 
also for helping students overcome academic stress and anxiety that frequently arise in math classes. 
An important factor in increasing the effectiveness of PBL implementation is teacher training that 
emphasizes the integration of emotional intelligence. The teacher must be resolute in leading projects 
that not only enhance students' cognitive abilities but also foster their emotional and social 



development. In addition, PBL can be used more broadly as a strategy to improve student learning 
outcomes, particularly among students from low-income social and economic backgrounds. 
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Enhancing Students' Emotional Intelligence through Project-Based Math 

Education 

ABSTRACT 

The increasing challenges faced by students in learning mathematics, particularly in managing 
academic anxiety and emotional stress, highlight the need for innovative teaching methods 
that not only focus on cognitive skills but also foster emotional intelligence. This study aims 
to investigate the role of Project-Based Learning (PBL) in enhancing students' emotional 
intelligence, specifically within the context of mathematics education. The research employs 
a literature review approach, synthesizing findings from various studies to explore how PBL 
influences emotional and social development alongside academic performance. The findings 
reveal that PBL significantly improves students' self-awareness, emotional regulation, and 
social skills by fostering a collaborative learning environment where real-world problems are 
solved in teams. However, the study also identifies challenges in PBL implementation, such 
as the complexity of project design and insufficient teacher training in integrating emotional 
intelligence into mathematics learning. Addressing these challenges through targeted teacher 
training is essential to fully realize the potential of PBL. The conclusion emphasizes that PBL 
not only enhances cognitive and emotional development but also promotes educational equity 
by narrowing academic achievement gaps among students from diverse socio-economic 
backgrounds 

 

1. INTRODUCTION 

In education, emotional intelligence has become increasingly important due to the complex 
challenges students face both within and outside of the classroom. The data shows that many students 
have strong academic abilities, particularly in math classes, but frequently struggle with emotional 
intelligence, academic writing, or social interactions with peers or teachers. For example, a study on 
high school students found that almost 40% experienced significant academic difficulties. These 
difficulties eventually affected the students' learning performance, particularly in subjects like 
mathematics (Ashcraft, 2002). 

In the context of mathematics education, emotional intelligence plays a crucial role not only in 
helping students overcome academic stress but also in raising their level of engagement during the 
learning process. According to Goleman, emotional intelligence reduces one's capacity to understand 
one's own emotions as well as those of others. In challenging math classes, this ability is crucial for 
improving students' day-to-day performance in analyzing complex problems and their capacity for 
teamwork in the classroom, which is crucial for project-based learning (Goleman, 1995). 

However, although emotional intelligence is highly valued, its application in mathematics 
education is quite weak. Most of the math education that is currently being conducted in schools 
focuses on improving students' cognitive and analytical skills, while emotional intelligence is 
frequently addressed. This leads to very significant differences, especially for students who feel 
unable to solve mathematical problems or experience math anxiety, which gradually harms their 
academic performance (Ashcraft, 2002). Due to this, there is a need for new research that aims to 
improve students' emotional intelligence in addition to their cognitive abilities in math classes. 

Current studies indicate that emotional intelligence can be developed through more collaborative 
and contextual pedagogical approaches, such as project-based learning (PBL). According to Zins, 



project-based learning enables students to interact with real people, deal with complex situations, and 
develop collaborative skills that can increase their emotional intelligence. PBL in mathematics 
education provides an environment where students may actively solve problems, communicate with 
teachers, and experience failure in learning, all of which can enhance their self-awareness and 
emotional intelligence (Zins et al., 2004) 

The study aims to make a new contribution by focusing on the implementation of the project-
based learning approach in mathematics education to increase students' emotional intelligence, an 
area that is yet mostly unexplored. Previous research has focused more on the development of 
emotional intelligence through general education strategies, but less research has examined how 
emotional intelligence might be specifically developed through mathematics education. Accordingly, 
it is hoped that this study will provide new insight for educators regarding the importance of 
integrating emotional intelligence into math lessons and how PBL might become an effective strategy 
to achieve such goals. 

2. METHODS  

This study is based on a review of the literature, which is used to identify, evaluate, and synthesize 
the findings from previous research on the improvement of students' emotional intelligence through 
project-based mathematics education (PBL). The literature that is used comes from academic articles, 
books, and research reports that are accessed through academic databases like Google Scholar, 
Scopus, and ERIC. A literature review is conducted based on the subject matter that is studied, 
primarily on the topic of increasing emotional intelligence in the context of mathematics education 
and the relationship between PBL and emotional intelligence. Only literature published in the last 
several years that outlines credible, academically grounded research methods is used to ensure the 
accuracy and applicability of the findings. 

Three primary steps are used in the data analysis process: descriptive analysis, findings analysis, 
and critical analysis. Initially, researchers identified the strengths and weaknesses of all studies related 
to the effectiveness of PBL in raising students' emotional intelligence. Subsequently, these hypotheses 
are designed to identify similarities and differences across various studies as well as to investigate 
existing research hypotheses. Finally, a critical analysis is conducted to determine the methodological 
quality and validity of the selected literature. Thus, it is anticipated that the study's results will provide 
a comprehensive overview of PBL's contribution to students' emotional development and offer fresh 
insights for future research. 

3. FINDINGS AND DISCUSSION 

Based on the results of a literature analysis, it is concluded that project-based learning (PBL) 
significantly increases students' self-awareness and emotional intelligence. In the context of math 
education, PBL allows students to explore their emotions when facing academic challenges, such as 
difficulty solving complex mathematical problems. In addition, PBL helps students develop the 
resilience to deal with stress and anxiety, which frequently arise during the learning process. By 
creating a collaborative learning environment, PBL fosters self-reflection and emotional resilience, 
which gradually contributes to students' increasing emotional intelligence (Bar-On, 2006; 
Stanimirovic & Hanrahan, 2012; Zins et al., 2004). 

In addition, PBL is very effective in enhancing social skills and student collaboration. The 
learning process that cooperatively integrates teamwork and problem-solving enables students to 
engage in intense conversations with senior managers. This interaction not only increases 
communication skills but also develops empathy and conflict resolution skills, which are crucial 
components of emotional intelligence. Mathematical collaborative learning projects enable students 
to exchange ideas freely, communicate well, and work together to achieve shared goals, all of which 
enhance their social skills (Bar-On, 2006; Goleman, 1995; Stanimirovic & Hanrahan, 2012). 
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However, there are a few challenges in implementing PBL in mathematics education. Teachers 
frequently encounter difficulties when managing projects that not only hinder the development of 
emotional intelligence but also complicate complex mathematical concepts. The most important 
factor is time, as PBL implementation requires more time than conventional methods. Despite this, 
the literature indicates that with strong support and a supportive environment outside of school, these 
challenges may be overcome, and PBL can nevertheless contribute positively to the development of 
students' emotional intelligence (Ashcraft, 2002; Mortillaro & Schlegel, 2023). 

Project-based learning (PBL) greatly improves students' self-awareness and emotional 
intelligence, in line with the research results of the literature analysis. PBL allows students to examine 
their feelings in the context of studying mathematics when they encounter obstacles on the way to 
success, such as having trouble with a challenging math issue. Furthermore, PBL fosters in pupils the 
ability to bounce back from stress and anxiety that frequently surface during the learning process. 
PBL fosters self-reflection and emotional resilience by fostering a collaborative learning 
environment, which progressively raises students' emotional intelligence. Additionally, PBL has a 
great impact on students' ability to collaborate and interact with others.  Students who participate in 
a cooperative learning process that blends problem-solving and teamwork can have comprehensive 
discussions with their peers. This enhances their communication skills and helps them develop 
empathy and solving disputes skills—two crucial aspects of emotional intelligence. Math 
collaborative projects help students develop their social skills by letting them freely share ideas, 
interact effectively, and cooperate to accomplish shared objectives. 

 
PBL as a Means to Enhance Students' Perception of Truth and Emotion in Mathematical Education 

One of the biggest challenges faced by students in math classes is academic stress, which can 
hinder their ability to focus and comprehend the material. This phenomenon often arises as a result 
of the students' high anxiety during difficult math lessons, which might impair their self-confidence 
and emotional stability. PBL provides solutions by shifting students' attention from final results (true 
or false) to collaborative, project-based learning processes. According to research by Syawaluddin et 
al. (2019), students who participate in PBL are more likely to be able to identify their emotions when 
they encounter mathematical difficulties and are also more likely to be able to handle stress, which 
eventually improves their academic performance overall (Syawaluddin et al., 2019). 

In PBL, students receive time to practice solving mathematical problems related to real-world 
situations and working together in groups so they won't feel alone while facing academic challenges. 
This process helps students become more aware of their emotional responses, such as frustration or 
helplessness, and with the support of others, they learn how to express these emotions more 
constructively. This study confirms that PBL does not only increase academic performance but also 
provides a safe and supportive learning environment where students may learn to express their 
emotions, which are the raw materials of emotional intelligence. 

The Proyek-based learning approach has been proven to be an effective strategy for raising 
students' self-awareness and emotional intelligence in math class. Projects that encourage student 
collaboration encourage them to better understand their own emotions when facing academic 
challenges, such as complex mathematical problems. According to Clarke, states that project-based 
learning (PBL) effectively fosters students' emotional intelligence, particularly in the areas of stress 
management and peer collaboration. Further analysis reveals that teacher-centered learning can 
enhance students' social skills, which eventually contribute to the development of students' emotional 
intelligence in understanding and expressing their learning experiences (Clarke, 2010). 

In the context of math instruction, students learning through PBL are better able to handle 
academic difficulties that frequently arise during problem-solving. According to the findings of 
Martanto et al., emotional intelligence has a significant impact on the learning outcomes of problem-
based learning (PBL), particularly in terms of enhancing students' ability to solve problems more 
effectively and productively. In addition, the study indicates that factors such as social support and 
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mentorship significantly influence students' ability to manage their emotions throughout work 
projects that require teamwork and self-improvement (Martanto et al., 2022). 

 
The impact of PBL on the development of social skills and teamwork in the context of mathematics 

Emotional intelligence isn't just about developing one's own emotions; it's also about having the 
ability to interact and collaborate with others. In PBL, collaboration, and social interactions are 
integral parts of the learning process, as students learn how to work together as a team to achieve 
shared goals. Research by Ilyas et al. indicates that using PBL in math lessons quietly improves 
students' social skills, such as effective communication, empathy, and conflict resolution (Ilyas et al., 
2018, 2019). 

PBL students were expected to work together to solve mathematical problems, communicate with 
the class representative, and, most importantly, contribute to the group. This process develops 
academic integrity and cultivates interpersonal integrity, which is extremely important outside of 
academic contexts. They learn to respect other people's feelings, exchange ideas, and reach 
consensus—all of which are components of social cohesion. The interactions that take place during 
group discussions also provide students with opportunities to learn how to resolve conflicts 
constructively and increase their negotiation and empathy skills, which are very important in reducing 
emotional distress. The research findings indicate that PBL is an effective method for not only 
improving students' mathematical skills but also their social and emotional intelligence. 

In addition to increasing emotional intelligence, PBL is also very effective at fostering students' 
social skills. Strong teamwork during the project's execution allows students to interact with senior 
managers, share ideas, and work together to achieve shared goals. According to Puspitasari et al., 
state that project-based learning strategies that stress clear communication and peer-to-peer peer 
assessment are very effective in improving students' interpersonal skills, such as their ability to 
resolve conflict constructively (Puspitasari et al., 2023). 

On the other hand, PBL education in math classes tends to create a collaborative environment 
that encourages students to participate more actively in group discussions, enhancing their social 
skills. According to Hudiananingsih et al., there is evidence that the PBL students' involvement has a 
significant impact on the improvement of their communication skills, particularly in situations where 
they need to interact with other group members to complete tasks. According to this study, students 
who participate in PBL demonstrate a significant improvement in their ability to collaborate and 
communicate effectively while sharing mathematical ideas with other members of their class 
(Hudiananingsih et al., 2019). 

 
Limitations of PBL Implementation in Mathematical Education and Problem Solving through Teacher 
Training 

Even though PBL's effectiveness in raising emotional intelligence has already been 
acknowledged, there are still many practical challenges in teaching, particularly in math education. 
One of the most significant challenges is the imperfect teacher-student relationship in designing 
projects that can integrate emotional intelligence and perhaps undermine academic integrity. Many 
teachers experience difficulty designing projects that balance the development of cognitive and 
emotional skills and the need to meet deadlines for completing curriculum materials (Ilyas et al., 
2020; James et al., 2017). 

One way to overcome this challenge is to have more intense and focused pedagogical instruction 
focused on emotional development. This lesson can help teachers understand how to incorporate 
emotional intelligence elements into math projects, such as by implementing activities that encourage 
group collaboration and discussion. In their research, Pozo-Rico & Sandoval found that emphasizing 
emotional intelligence in instruction increases teacher effectiveness in project management and 
improves student learning outcomes in both academic and emotional domains (Pozo-Rico & 



Sandoval, 2020). Because of this, comprehensive instruction is a crucial component in overcoming 
the challenges associated with using PBL in mathematics education. 

In another study, Rader indicates that teachers who are involved in PBL education and mentoring 
see an increase in their self-awareness and competence in managing project-based learning groups. 
This lesson provides the necessary guidance to design projects that not only improve students' 
mathematical skills but also strengthen their emotional intelligence. The study's findings indicate that 
well-trained teachers are more likely to create supportive and understanding learning environments 
that enable students to grow academically and emotionally (Rader, 2020). 

 
PBL as a tool to improve academic performance and decrease student enrolment 

One of the most important aspects of PBL research is its ability to measure academic performance 
among students from various socioeconomic backgrounds. Proyek-based education allows students 
to work in real-world contexts that are relevant to their daily lives, increasing student motivation and 
engagement in the learning process. 

In addition to its benefits for enhancing emotional intelligence and social skills, PBL also has a 
positive effect on reducing academic stress among students from different social and economic 
backgrounds. According to a study conducted by Holmes and Hwang, students from minority and 
risky backgrounds benefit greatly from PBL, particularly in terms of learning motivation and 
developing critical thinking skills (Holmes & Hwang, 2016). PBL provides more engaging and 
motivating lessons for students who typically struggle in traditional classroom settings, encouraging 
them to become more actively involved in the learning process. According to Silver et al. (2023), PBL 
has a positive impact on the development of emotional intelligence in students from all backgrounds, 
particularly in enhancing their ability to work in a team environment and overcome challenges 
together in a collaborative manner. 

PBL enables students to work in a real-world context, which helps them understand how what 
they are learning relates to their daily lives. This is crucial for students from low-income social and 
economic groups who frequently feel that their educational experiences don't align with their actual 
circumstances. By raising issues that require creative and collaborative thinking, PBL can encourage 
students to think critically and actively participate in the learning process. Further research by Farida 
and Rasyid reveals that PBL has a crucial role in establishing the foundation of education as well as 
improving students' cognitive abilities. In their research on the social development of Asian American 
children, they found that PBL significantly increased student involvement resulting from relatively 
stable economic backgrounds, helping them to develop the social and emotional skills necessary for 
success in school (Farida & Rasyid 2019). 

The research findings indicate that PBL is beneficial not only for improving academic and 
emotional skills but also for fostering a critical mindset in students by fostering a sense of community 
among students from various backgrounds. In this way, PBL can be considered an effective tool for 
addressing socioeconomic concerns in education while also promoting holistic emotional growth 
among students. 

Discussion 
Results of the study indicate that Project-Based Learning, or PBL, has a significant positive 

impact on students' emotional intelligence, particularly in the areas of emotional intelligence, 
emotional intelligence development, and social skills. Facts presented in the study indicate that many 
students experience stress and anxiety when learning mathematics because they feel overwhelmed by 
the complexity of the material being studied. This is supported by research conducted by Ashcraft, 
which found that students' academic performance was significantly impacted by their arithmetic 
proficiency. PBL, through collaborative learning and a project-oriented approach, enables students to 
concentrate more on problem-solving in a structured and cooperative manner, hence reducing anxiety 
and enhancing emotional intelligence (Ashcraft, 2002). According to Syawaluddin et al. (2019), 
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integrating emotional intelligence into PBL math lessons not only increases student engagement but 
also improves overall arithmetic scores because students are more engaged and motivated to learn. 
(Syawaluddin et al., 2019). 

The primary factor in the effectiveness of PBL in raising emotional intelligence is a collaborative 
learning environment that enables students to engage in intense conversation with peers. On the other 
hand, students who are engaged in projects tend to be more adept at expressing their emotions in 
academic settings that are encouraging and capable of communicating with more effectiveness in 
group settings. This is explained by Ilyas et al., who points out that peer pressure in PBL increases 
students' metacognitive abilities and helps them become more serious about their learning process 
(Ilyas et al., 2019). 

However, the field phenomenon also indicates that PBL implementation has some challenges, 
particularly in terms of time and resources. Many teachers have difficulty coming up with projects 
that not only increase students' cognitive abilities but also have the potential to hurt their emotional 
state. Teachers often have difficulty integrating emotional intelligence into problem-based learning, 
which hinders the best possible implementation (Ilyas et al., 2020; Jalaluddin et al., 2020). 

A few researchers, such as Pozo-Rico & Sandoval (2020), assert that teacher education on 
emotional intelligence is crucial in addressing this issue. This training not only helps teachers 
understand the importance of emotional intelligence in teaching but also increases the effectiveness 
of PBL instruction. In the end, the study's results were impacted by students' increasing academic 
performance after teachers trained them to use an emotional intelligence-based teaching method 
(Pozo-Rico & Sandoval, 2020). In addition to that, PBL is also expected to help reduce the arithmetic 
mean difference between minority students and risky students, as stated by Holmes & Hwang. This 
study indicates that PBL is beneficial not only in the context of emotional development but also in 
fostering a sense of community among students from diverse social and economic backgrounds 
(Holmes & Hwang, 2016). 

PBL provides comprehensive and effective solutions to address emotional difficulties and 
enhance students' emotional and social skills in math classes. Even though there are still some 
implementation-related challenges, solutions like teacher training and collaborative learning 
environments might help optimize this method's application in the context of contemporary 
education. 

Project-based learning, or PBL, gives students in math classes a comprehensive and effective 
solution for dealing with emotional difficulties as well as an increase in their emotional and social 
intelligence. During PBL research, students are not only disadvantaged in academic subjects but also 
given opportunities to address emotional issues that arise while facing intellectual challenges, such 
as frustration or difficulty solving complex problems. This allows students to develop their emotional 
intelligence, including the ability to identify and express emotions, both in private and in social 
interactions with their elders. 

However, even though the benefits of PBL in raising students' emotional and social intelligence 
are acknowledged, there are certain challenges in putting them into practice, particularly in the 
context of math education. The primary advantage is the teacher's ability to facilitate effective project-
based learning. Many teachers still haven't fully embraced the PBL methodology, especially when it 
comes to balancing the emotional response to the desired academic results. Due to this, students 
greatly benefit from more intensive and ongoing tutoring to enable them to complete projects that not 
only help them overcome emotional difficulties but also enhance their mathematic skills. 

In addition to teacher training, collaborative learning environments might also be a potentially 
useful solution to maximize PBL implementation. A supportive environment that fosters collaboration 
enables students to learn through conversations with peers, which not only increases their ability to 
solve mathematical problems but also their social skills, such as communication, empathy, and 
conflict resolution. Engaging in conversation with others or a group is also crucial in developing a 
sense of self-awareness and emotional resilience in students when faced with academic challenges. 
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Students may always provide emotional support through teamwork, which eventually strengthens 
their emotional intelligence both within and outside of the classroom. 

4. CONCLUSION  

Based on discussion and analysis, it can be concluded that project-based learning, or PBL, is very 
effective at raising students' emotional intelligence, particularly in the areas of emotional intelligence, 
emotional intelligence, and social skills. PBL allows students to participate in more collaborative and 
in-depth learning, which helps them develop their emotional intelligence and manage their emotions 
when facing academic challenges, particularly in math classes that are sometimes difficult. In addition 
to this, PBL enhances students' social skills by encouraging teamwork in the workplace, effective 
communication, and more skillful resolution of conflicts within the learning process. PBL 
implementation challenges, such as complex project designs and insufficient teacher training, can be 
addressed with intensive instruction that focuses on integrating emotional intelligence.  

Theoretically, this reinforces the theory of emotional intelligence developed by Goleman and 
Caceres, which states that emotional intelligence plays a critical role in academic and social success 
(Cáceres Carvajal et al., 2019; Goleman, 1995). PBL provides educational programs that support the 
development of emotional intelligence, such as emotional intelligence and emotional intelligence 
awareness, which are frequently undervalued in traditional educational programs. All of this also 
reinforces the belief that social interactions in collaborative learning maintain an important role in the 
development of emotional intelligence. In this way, the research contributes to the development of 
educational theories based on emotional intelligence, particularly in the context of mathematics 
education. 

Based on a practical point of view, this gives teachers—especially math teachers—a head start 
in adopting PBL as an effective teaching method that raises students' academic and emotional 
maturity. PBL teaching methods are not only beneficial for improving student learning outcomes but 
also for helping students overcome academic stress and anxiety that frequently arise in math classes. 
An important factor in increasing the effectiveness of PBL implementation is teacher training that 
emphasizes the integration of emotional intelligence. The teacher must be resolute in leading projects 
that not only enhance students' cognitive abilities but also foster their emotional and social 
development. In addition, PBL can be used more broadly as a strategy to improve student learning 
outcomes, particularly among students from low-income social and economic backgrounds. 
Acknowledgments: I want to sincerely thank Teacher Training and the Faculty of Tarbiyah for their 
unwavering encouragement and assistance as I completed my research. This research on Project-
Based Learning (PBL) and emotional intelligence in mathematics teaching has been greatly 
influenced by their advice and materials. I also want to express my gratitude to my spouse, whose 
constant love, support, and patience have been my strength and inspiration during this process. This 
accomplishment has been made possible by your faith in me. Lastly, I would like to express my 
gratitude to all of my mentors, coworkers, and supporters who helped make this journey both fruitful 
and joyful by offering their insightful opinions and helpful assistance. 
Conflicts of Interest: Researchers state that there is no significant conflict regarding this publication. 

REFERENCES 
Ashcraft, M. H. (2002). Math anxiety: Personal, educational, and cognitive consequences. Current 

Directions in Psychological Science, 11(5), 181–185. https://doi.org/10.1111/1467-8721.00196 
Bar-On, R. (2006). The Bar-On Model of Emotional-Social Intelligence (ESI). Psicothema, 13–25. 
Cáceres Carvajal, M. O., Santiago, M. C., & Rincon Leal, O. L. (2019). Emotional intelligence in the 

initial teacher training. Journal of Physics: Conference Series, 1329(1). 
https://doi.org/10.1088/1742-6596/1329/1/012012 

Dikomentari [MOU7]: Consider elaborating on specific 
educational implications and potential areas for future 
research. 

Dikomentari [MOU8]: This paper is a valuable contribution 
to the field of education, particularly in exploring PBL’s 
impact on emotional intelligence within math education. To 
improve its quality, the paper would benefit from greater 
methodological clarity, strengthened evidential support, and 
refined language for conciseness. 



Clarke, N. (2010). Developing emotional intelligence abilities through team-based learning. Human 
Resource Development Quarterly, 21(2), 119–138. https://doi.org/10.1002/hrdq.20036 

Farida, N., & Rasyid, H. (2019). The Effectiveness of Project-based Learning Approach to Social 
Development of Early Childhood. 

Goleman, D. (1995). Emotional Intelligence: Why it can matter more than IQ. 
Holmes, V. L., & Hwang, Y. (2016). Exploring the effects of project-based learning in secondary 

mathematics education. Journal of Educational Research, 109(5), 449–463. 
https://doi.org/10.1080/00220671.2014.979911 

Hudiananingsih, D., Ardika, D., Sitawati, R., Sentanu, G., Widanta, R. J., & Sadiyani, W. (2019). 
Effectiveness of Project-Based Learning (PjBL). 

Ilyas, M., Ma’Rufi, & Basir, F. (2019). Students metacognitive skill in learning mathematics through 
cooperative based emotional intelligence. Journal of Physics: Conference Series, 1397(1). 
https://doi.org/10.1088/1742-6596/1397/1/012089 

Ilyas, M., Ma’Rufi, M., Fitriani, F., & Salwah, S. (2018). Analysis of senior high school students’ 
emotional intelligence in cooperative based mathematics learning. Journal of Physics: 
Conference Series, 1088. https://doi.org/10.1088/1742-6596/1088/1/012082 

Ilyas, M., Marufi, M., Fitriani, F., & Syamsuddin, A. (2020). Integration of Emotional Intelligence: 
Effectiveness of Cooperative-based Mathematics Learning in High School. Universal Journal of 
Educational Research, 8(12B), 8344–8350. https://doi.org/10.13189/ujer.2020.082639 

Jalaluddin, Mardhatillah, Silaban, P. J., Sari, S. M., & Setiawan, D. (2020). The effect of emotional 
intelligence on the results of learning mathematics in students elementary school. Advances in 
Mathematics: Scientific Journal, 9(12), 10577–10582. https://doi.org/10.37418/amsj.9.12.43 

James, I. S. P., Ramasubramanian, P., & Angeline, D. M. D. (2017). Improved Learning with 
Emotional Intelligence and Analysis using Neural Networks. Institute of Electrical and 
Electronics Engineers. 

Martanto, R., Sudira, P., Mutohhari, F., Nurtanto, M., & Astuti, M. (2022). THE EFFECT OF SELF-
EFFICACY AND EMOTIONAL INTELLIGENCE ON PROJECT-BASED LEARNING IN 
VOCATIONAL EDUCATION. Jurnal Teknologi Pendidikan, 10. 
https://doi.org/10.31800/jtp.kw 

Mortillaro, M., & Schlegel, K. (2023). Embracing the Emotion in Emotional Intelligence 
Measurement: Insights from Emotion Theory and Research. In Journal of Intelligence (Vol. 11, 
Issue 11). Multidisciplinary Digital Publishing Institute (MDPI). 
https://doi.org/10.3390/jintelligence11110210 

Pozo-Rico, T., & Sandoval, I. (2020). Can Academic Achievement in Primary School Students Be 
Improved Through Teacher Training on Emotional Intelligence as a Key Academic Competency? 
Frontiers in Psychology, 10. https://doi.org/10.3389/fpsyg.2019.02976 

Puspitasari, T. E., Robingatin, ;, Muadin, ; Akhmad, Islam, U., Sultan, N., Muhammad, A., & 
Samarinda, I. (2023). Implementation of Project Based Learning in Improving Early Childhood 
Interpersonal Intelligence. 14(1), 2614–4654. https://doi.org/10.47766/itqan.v12i2.1521 

Rader, K. L. (2020). Instructional Coaching: Developing Efficacy for Project-Based Instructional 
Coaching: Developing Efficacy for Project-Based Learning Learning. 
https://doi.org/10.13023/etd.2020.083 

Stanimirovic, R., & Hanrahan, S. (2012). Examining the dimensional structure and factorial validity 
of the Bar-On Emotional Quotient Inventory in a sample of male athletes. Psychology of Sport 
and Exercise, 13(1), 44–50. https://doi.org/10.1016/j.psychsport.2011.07.009 

Syawaluddin, A., Mahmud, R., & Paronda, N. (2019). Integration Model Development of Emotional 
Intelligence In Mathematical Problem-Based Learning. 

Zins, J. E., Weissberg, R. P., Wang, M. C., & Walberg, H. J. (2004). Building Academic Success on 
Social and Emotional Learning: What Does the Research Say? Teachers College Press. 

  



3. Bukti Konfirmasi Artikel Accepted  
(3 Oktober 2024) 

 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

i Notifications x
[edukasia] Editor Decision
2024-10-29 04:02 AM

Rifki Sahara:

The editing of your submission, "Enhancing Students' Emotional Intelligence through Project-Based Math
Education," is complete. We are now sending it to production.

Submission URL: httpjurnaledukasia_orgiindex.phpiedukasia/authorDashboardisubmission/1126

Mukhibat Saufa
LP. Ma aril' NU janggan, Magetan
edukasiajurnal@gmail.com

EDUKASIA:jurnal Pendidikan dan Pembelaparan

2024-10-03 14.56 AM

October 3, 2024, 14.56 AM October 3, 2024, 14.56 AM 



4. Bukti Konfirmasi Terbit Online 
(3 Oktober 2024) 

 

 
 

 

October 3, 2024, 08.45 PM 


