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Abstract: This study aims to describe the content knowledge of Elementary School Teacher Education
students with High Emotional Intelligence (EI) in Mathematics learning the area of flat shapes
integrated with art. This study used a descriptive explorative approach with qualitative methods. Data
were collected through in-depth interviews, observations, and document analysis related to lesson plans
and task completion. College students with high EI demonstrate strong content knowledge of flat shape
areas integrated with art, as shown by five indicators: they can explain the area concept correctly,
present clear and relevant methods with examples, simplify formula derivation, relate area concepts to
art (music, dance, drama, visual art), and clearly explain problem-solving procedures in an art context.
High EI content knowledge in art-integrated plane figure area learning is linked to Emotional
Intelligence aspects, including management skills, empathy, problem-solving, emotional regulation, self-
motivation, and self-awareness. The conclusion of this study shows that elementary school teacher
education college students with high EI in Mathematics learning the area of flat shapes integrated with
art have strong content knowledge.
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1. Introduction

In Indonesia, learning mathematics plays a vital part in shaping the overall education framework
[17]. Mathematics holds great importance in Indonesia, forming the basis for many scientific disciplines
and helping learners build essential abilities like critical thinking, self-discipline, and precision [27. In
addition, developing strong mathematical skills often depends on having well-developed emotional
intelligence [3, 47. Being able to regulate emotions, remain calm under pressure, and collaborate well
with others plays a key role in achieving success in learning mathematics [57. Even so, the connection
between strong math skills and elevated emotional intelligence still needs deeper exploration.

Emotional Intelligence (EI) has attracted significant attention from scholars, researchers, and
professionals in the field of mental health [67. Emotional Intelligence is key to a person's success,
personal growth, and overall development [77]. Emotional Intelligence acts as a shield, helping to
prevent mental health challenges like anxiety, depression, and stress [87]. As a result, it is considered an
important contributor to mental well-being [97]. Emotional Intelligence is a blend of emotional and
cognitive abilities that enable a person to adjust both socially and psychologically [107]. College
students are a key driver of social progress, and those with resilient psychological traits are better
equipped to navigate changes in their surroundings [117]. Therefore, Emotional Intelligence in college
students is essential and warrants in-depth examination.

Emotional Intelligence involves recognizing, responding to, and managing emotional cues, even
without fully understanding them, as well as the ability to grasp and control emotions without
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completely experiencing or comprehending the feelings involved [127. Emotional Intelligence is made
up of four essential elements [13, 147. The first component is emotional perception, which involves the
ability to accurately identify, express, and differentiate between various emotions. The second is
emotional assimilation, which focuses on processing emotions by directing attention to relevant
emotional signals. The third is emotional understanding, which entails recognizing and labeling
emotions through both words and personal experiences. Lastly, emotional management refers to the
ability to stay receptive to both positive and negative emotions, engage or detach from them
thoughtfully, and regulate emotions in relation to oneself and others [127.

A high level of Emotional Intelligence is associated with better psychological well-being [157].
Individuals with a high level of Emotional Intelligence are skilled at recognizing and understanding
both their own emotions and those of others. They can navigate their emotional environment,
improving their adaptability and communication, which helps them achieve their objectives in
interactions [ 107]. Emotional Intelligence is regarded as one of the most important skills in professional
settings [16]. Individuals with high Emotional Intelligence are self-aware, understand their own needs,
acknowledge their strengths and weaknesses, regulate their emotions well, and cultivate meaningtul
relationships [177]. The results of the study indicate that Emotional Intelligence enhances learning
motivation, with self-efficacy and social support serving as intermediary factors between EI and
motivation to learn [97]. College students with elevated Emotional Intelligence are often more engaged
and tend to achieve higher success [187]. Emotional Intelligence has become a well-established indicator
of a person's abilities, knowledge, and skills across various areas, including the workplace, education,
personal life, and overall success [197]. One area where this is evident is in Pedagogical Content
Knowledge (PCK).

Pedagogical Content Knowledge (PCK) represents a unique type of understanding that educators
use to promote effective learning in the classroom. Therefore, developing PCK is crucial for teachers
and can begin as early as their college education [207]. PCK helps in understanding how teachers plan
learning activities and convert their subject knowledge into formats and representations (such as
analogies and illustrations) that are both meaningful and accessible to students, while being
developmentally suitable. In this way, PCK connects knowledge about teaching and learning, forming a
solid foundation for developing high-quality teaching expertise [21, 227. One component of PCK is
Content Knowledge (CK), which is crucial as it forms the foundation of the learning process. Teachers
with a deep understanding of the subject matter can deliver information more clearly and accurately to
students. Moreover, a solid grasp of the material enables teachers to answer student questions correctly,
link related concepts, and foster a more meaningful and effective learning experience. Without strong
CK, the learning process will be less effective and challenging to meet the intended educational
outcomes. Teachers who possess strong CK and high EI can present lessons with greater empathy,
recognize students' needs, and foster a learning atmosphere that promotes both academic and emotional
growth. This is backed by an initial study conducted at Nahdlatul Ulama University of Surabaya.

A preliminary investigation carried out at Nahdlatul Ulama University Surabaya among students in
the Elementary School Teacher Education program found that their understanding of the concept of the
area of flat shapes was still quite limited. The area of a flat figure is a mathematical concept used to
measure the amount of surface enclosed within the edges of a two-dimensional shape, which lacks
thickness or depth [237. Every kind of two-dimensional shape has a specific formula for finding its area,
usually determined by its unique dimensions and properties [24, 257. Previous research emphasizes the
value of incorporating art within mathematics instruction [267]. This perspective is reinforced by
insights from faculty members at Nahdlatul Ulama University Surabaya, who highlight the benefits of
blending art into mathematics instruction—especially when teaching topics like the area of two-
dimensional shapes. In light of this, the present study aims to explore the connection between
mathematical content knowledge and the use of arts-integrated learning among students with high
Emotional Intelligence.
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2. Research Method
2.1. Types and Samples of Research

The purpose of this study is to examine the content knowledge (CK) of college students in
Elementary School Teacher Education programs who demonstrate high levels of emotional intelligence
(EI). Employing a descriptive-exploratory design and qualitative methods, the research explores how
these students deliver lessons on the area of flat shapes by integrating artistic elements. This method
was selected because it enables the investigation to occur in a natural context, emphasizing the teaching
process and presenting findings through narrative descriptions. The study subjects were seventh-
semester PGSD students at Nahdlatul Ulama University Surabaya, who had completed courses related
to mathematics and art. Students with high EI were selected based on their performance in a
Mathematics Ability Test and an EI assessment.

2.2. Research Instruments

The study utilizes a Mathematics Ability Test to evaluate students’ basic mathematical skills,
requiring a minimum score above 75 to confirm proficiency, along with an Emotional Intelligence
assessment grounded in established psychological tools. The Mathematics Ability Test consists of ten
essay questions designed to evaluate students' grasp of the concept of flat shape areas. The Emotional
Intelligence assessment, adapted from Indra Darmawan’s Kiat Jitu Taklukkan Psikotes, evaluates
students’ EI levels. To gather detailed insights into their Pedagogical Content Knowledge (PCK), an
interview guide was created, and the learning process was documented using audio-visual recording
tools. Before the instruments were implemented, they underwent validation by three experts two
professors and one doctoral-level academic specializing in Mathematics Education. This process ensured
that the tools were appropriate for the study, aligned with the research goals, matched the test
indicators, and used clear, accessible language. The validation outcomes confirmed that the instruments
were both reliable and suitable for the research.

2.3. Data Analysis

Data were gathered through comprehensive interviews, observations, and the analysis of documents
such as lesson plans and completed tasks. The data analysis followed a systematic process: first,
categorizing the data according to the CK code (C1, Cg2, C3, C4, C5) on Table 1; second, eliminating
irrelevant information; third, presenting the data in narrative and chart formats for easier
interpretation; and finally, interpreting the data to identify patterns and relationships between the
findings. Conclusions were drawn based on the analyzed data to describe the CK of Elementary School
Teacher Education program college students with high EI in art-integrated learning.

Table 1.
CK Analysis Code.
Components | Code | Indicators of art integration in mathematics learning
Content C1 Explaining the concept of Area of Flat Shapes
Knowledge C2 Explaining how to determine the area of flat shapes by providing examples.
Cs Explaining how to get the formula for flat shapes
C4 Providing examples of the relationship between the concept of area and the concept of art (music,
dance, drama or visual art)
Cs Explaining the procedure for solving mathematical problems related to the area of flat shapes in
the context of art

3. Results

Based on the results of the work that has been done by High EI, namely completing content
knowledge tasks and interviews, a description of High EI content knowledge is obtained based on the
results of completing tasks and interviews based on indicators C1, C2, C3, C4 and C5, which is described
as follows:
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3.1. C1. Explaining The Concept of the Area of a F'lat Shape

From the results of the analysis on indicator C1, High EI shows knowledge about the area of a flat
shape as the number of square units of area used to cover the entire surface of the flat shape. High EI
understands that area is a two-dimensional measure that covers the entire area covered by a geometric
shape. The number of area units emphasizes that area is measured in small units that are added together
to cover the entire area.

3.2. C2. Explaining How to Determine the Area of a Flat Shape by Providing an Example

High EI explains how to determine the area of a flat shape by providing an example of calculating
the floor area by calculating the number of tiles that cover the entire floor area. The method presented
by High EI is very relevant and easy to understand. This explanation shows that the area of a flat shape
can be calculated by identifying and adding up the small units that cover the entire area.

3.8. C3. Explaining How to Get the Formula for Plane Figures

Proving the area of rectangles and triangles if the stages carried out by High EI in proving the
KLM triangle formula are summarized in the following stages: (1). starting by stating that the KLM
triangle has a base a and a height t, (2). Drawing a triangle and extending it into a rectangle by
combining two identical triangles, (8). Explaining that the area of each triangle is half the area of the
rectangle formed. This shows that the area of a triangle is half the area of a rectangle with the same base
and height, (4). Mentioning that the area of the KLM triangle is half the area of a rectangle with a base a
and a height t, and (5). Calculating that the area of the triangle is 2 x a x t. The answer given by high
EI shows an understanding of how the area of a triangle can be related to the area of a rectangle.

3.4. C4. Providing Examples of the Relationship Between the Concept of Area and the Concept of Art (Music,
Dance, Drama or Visual Art)

Based on the results of the analysis of the results of completing tasks and interviews, high EI links
music art with mathematics learning, especially the concept of the area of flat shapes, by combining song
lyrics and mathematical formulas. The example given is memorizing the formula for the area of flat
shapes through songs so that it is easier for children to understand. For dance, High EI links dance art
with the concept of the area of flat shapes through dance movements. High EI explains how movement
patterns in dance can form flat shapes such as squares, with each step having a relationship with the
concept of area. In drama, High EI links drama art with fine arts and the concept of the area of flat
shapes through role-playing and art projects. He gives examples of how children can create art images
of the roles played in the drama, such as building buildings from various types of flat shapes. Then, they
are asked to calculate the area of the flat shape used in the project. Through art, subjects use pattern
designs as visual representations of the concept of area, for example designs on carpets or floors that are
used to calculate area. From this analysis, it can be seen that respondents have a good understanding of
the relationship between art and mathematics through the concept of the area of flat shapes. This
approach shows an effort to make mathematics learning more interesting and relevant for students
through integration with other arts.

3.5. Cs. Explaining the Procedure in Solving Mathematical Problems Related to the Area of Flat Shapes in the
Context of Art

Based on the analysis results of 2 methods of completing tasks and interviews, High EI identified
the area of two triangles, namely triangle x which has a base of 10 cm and a height of 6 cm, and triangle
y which has a base of 8 cm and a height of 15 cm. HEI calculated the area of triangle x correctly using
the formula Area = 1/2 x base X height so that the Area of triangle x = 1/2 X 10 x 6 = 30. Likewise,
the calculation of the area of triangle y is done by the method Area of triangle y = 1/2 x 8 X 15 = 60.
High EI explained the process by stating that 8 multiplied by 1/2 becomes 4, then 4 multiplied by 15 to
get 60. The next step is to calculate the area of the canvas using the formula Area = length x width,
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with Area of canvas = 30 x 20 = 600. This calculation was done correctly by High EI. In the next
procedure, the High EI subject determines the number of triangles needed to cover a canvas with a total
area of 600. For triangle x (30), High EI estimates that using 6 triangles will produce a total area of
6x30=180. While for triangle y (60), the subject estimates that using 7 triangles will produce a total
area of 7x60=420. Thus, the total area calculated is 180+420=600, which is numerically correct.
However, although the calculation of the total area is correct, there is a logical error in the High EI
subject's approach. The subject did not consider how the triangles would be arranged geometrically to
cover the canvas without leaving gaps or overlapping inappropriately. In the Planning Stage, High EI
used a numerical strategy to calculate the number of triangles needed based on the total area. However,
at this stage, the subject does not consider the geometric appropriateness of the triangle layout. This
shows that although numerical planning has been carried out, the geometric visualization aspect has not
been integrated. In the Implementing the Plan stage, High EI successfully calculates the area accurately
and determines the number of triangles based on the total area of the canvas. However, the execution of
this plan is not entirely correct because there is no attempt to validate whether the triangle can actually
cover the canvas physically. And the final stage of Re-checking high EI has re-checked the results
obtained. Based on this analysis, it can be concluded that the subject has a good understanding in the
mathematical calculation aspect, but requires further development in the geometric visualization and
solution evaluation aspects.

High EI content knowledge on the area of flat shapes is evident from task completion analysis and
interviews, based on indicators C1 to C5. C1 defines the area of a flat shape as the total number of
square units needed to cover its surface. C2 demonstrates examples, such as calculating the number of
tiles to cover a floor, illustrating the relationship between length, width, and area, and proving area
formulas through geometric transformations. C4 integrates art, including music (mathematical formulas
in lyrics), dance (creating flat shapes with movements), drama (linking art projects to drama roles), and
visual art (projects like wall hangings and tile collages). C5 involves understanding the problem (e.g.,
designating dimensions, area, and canvas coverage), planning a numerical approach, and verifying the
solution. High EI subjects not only grasp the theoretical concept of area but also connect it with art and
practical problem-solving, highlighting the link between content knowledge and high EI.

The relationship between high EI Content Knowledge and high EI for relationship management
skills, igh EI links abstract concepts, like the area of a plane figure, with the arts (music, dance, drama,
visual arts), demonstrating empathy for how others learn. This interdisciplinary approach helps
individuals grasp concepts creatively. Empathy and Social Awareness, through examples like drama
simulations or dance floor patterns, high EI shows understanding of diverse learning styles, using art to
teach abstract concepts, such as flat shapes, while empathizing with students' needs. Problem Solving
and Emotional Regulation, high EI presents systematic solutions to problems (e.g., fabric calculations)
and maintains emotional self-control while solving complex tasks. Self motivation, high EI makes
abstract concepts more accessible by applying them in practical and artistic contexts. Self-awareness,
high EI used visual and symbolic approaches to explain concepts, demonstrating an awareness of
teaching strengths and weaknesses, and adapting strategies to meet diverse learning needs.

4. Discussion

Based on the results of the study, college students with high EI have strong content knowledge
about the area of flat shapes integrated with art. This is evidenced by 5 indicators of CK, namely high EI
can explain the concept of area of a plane figure correctly, the method conveyed by high EI to explain
how to determine the area of a plane figure by providing examples is very relevant and easy to
understand, high EI can explain how to get the formula for a plane figure more easily, high EI can
provide examples of the relationship between the concept of area and the concept of art (music, dance,
drama or visual art) clearly, high EI can explain the procedure in solving mathematical problems related
to the area of a plane figure with an art context clearly. In addition, the content knowledge in high EI in
learning the area of flat shapes integrated with art is related to aspects of EI which include management
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skills, empathy and social awareness, problem solving and emotional regulation, self motivation, and
self-awareness. The results of this study are in line with previous research that management skills
among Kindergarten Teachers as related to EI and Self-Efficacy [27] empathy and social awareness
[287] problem solving [297 and emotional regulation [307] self motivation [31] self-awareness [327].
This shows that EI is an important psychological aspect that a teacher must have. Teachers need high
Emotional Intelligence (EI) to fully grasp their content knowledge (CK). EI is crucial for educators as it
enables them to identify, comprehend, and regulate both their own emotions and those of others [337].
Emotional Intelligence allows educators to foster a supportive learning atmosphere, establish
empathetic connections with students, and enhance their motivation to learn [9, 197]. Furthermore,
Emotional Intelligence aids teachers in managing stress, resolving conflicts, and adjusting to diverse
student personalities. Educators with high EI are also able to inspire, motivate, and guide students
effectively, fostering an environment that nurtures both their academic and emotional growth [847.

The findings of this study suggest that integrating art into the learning process enhances content
knowledge. By incorporating artistic elements like visual arts, music, or drama into their teaching
approaches, educators can deepen students' comprehension of the subject matter [217. The arts provide
teachers with the chance to introduce learning concepts in more innovative and diverse ways, enhancing
the student experience while also deepening teachers' understanding of the material they deliver [35].
Incorporating the arts in education enables teachers to explore engaging, multisensory teaching
methods, which can enhance their mastery of the subject matter. Additionally, blending the arts into
instruction broadens teachers' perspectives on presenting content, helping them explain complex ideas
more effectively and in a more captivating way [36]. Moreover, integrating the arts into teaching offers
teachers opportunities for professional development, encouraging them to innovate and adjust their
teaching strategies to better address the diverse needs of their students [21, 377]. Therefore, this study
demonstrates that the arts not only benefit students but also play a crucial role in enhancing teachers'
content knowledge and supporting a more effective and well-rounded teaching process. The limitations
of this study are that it only involved students (prospective teachers) with HEI and also only 1 material,
namely the area of flat shapes. In addition, it is also limited to only one aspect of PCK. The findings of
this study suggest that elementary school teacher education students with high EI are better equipped
to effectively explain the CK related to the area of flat shapes.

5. Conclusions

College students with high EI have strong content knowledge about flat shapes integrated with art,
demonstrated through five indicators: they can explain the area concept correctly, provide relevant and
easy-to-understand methods for determining area, simplify the formula derivation, clearly relate the
area concept to art (music, dance, drama, visual art), and clearly explain problem-solving procedures for
area in an art context. High EI content knowledge in art-integrated plane figure area learning is
associated with aspects of EI which include management skills, empathy and social awareness, problem
solving and emotional regulation, self-motivation, and self-awareness. The recommendation based on
the results of this study is that further research is needed on EI levels (high, medium, and low) and also
on other materials.
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