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ABSTRACT 

This study seeks to evaluate the quality of mind mapping generated by prospective 
elementary school teachers within the framework of project-based learning utilizing 
the STEAM (Science, Technology, Engineering, Arts, and Mathematics) 
methodology. Mind mapping serves as a technique to illustrate students' 
comprehension and concepts in the development of interdisciplinary learning 
projects. The evaluation emphasizes four primary aspects: the precision of 
interdisciplinary integration, the appropriateness of the project, the novelty of the 
concept, and the clarity of the visualization. This study employs a descriptive 
qualitative methodology, utilizing documentation and content analysis tools to 
examine students' mind mapping outputs following their engagement in STEAM-
PjBL learning. The study's results show that most participants successfully 
integrated multiple scientific disciplines; however, they identified deficiencies in 
concept originality and visualization clarity. These findings offer significant insights 
into prospective instructors' preparedness to create interdisciplinary learning and 
establish a basis for enhancing future training methodologies. 
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ABSTRAK 

Penelitian ini bertujuan untuk menganalisis kualitas mind mapping yang dihasilkan 
oleh calon guru Sekolah Dasar dalam konteks pembelajaran berbasis proyek 
dengan pendekatan STEAM (Science, Technology, Engineering, Arts, and 
Mathematics). Mind mapping digunakan sebagai alat untuk memvisualisasikan 
pemahaman dan ide mahasiswa dalam merancang proyek pembelajaran lintas 
disiplin. Fokus penilaian mencakup empat aspek utama, yaitu: ketepatan integrasi 
bidang ilmu, kesesuaian proyek, orisinalitas konsep, dan keterbacaan visualisasi. 
Penelitian ini menggunakan pendekatan deskriptif kualitatif dengan teknik 
dokumentasi dan analisis isi terhadap produk mind mapping mahasiswa setelah 
mengikuti pembelajaran STEAM-PjBL. Hasil penelitian menunjukkan bahwa 
sebagian besar peserta sudah mampu mengintegrasikan beberapa bidang ilmu 
dengan cukup baik, namun masih ditemukan kekurangan pada aspek orisinalitas 
konsep dan visualisasi yang terbaca dengan jelas. Temuan ini memberikan 
gambaran penting mengenai kesiapan calon guru dalam merancang pembelajaran 
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lintas disiplin dan menjadi dasar untuk peningkatan strategi pelatihan di masa 
mendatang. 
 
Kata Kunci: Calon Guru, Mind Mapping, Project Based Learning, STEAM 
 
A. Introduction 

Education in the 21st century 

demands a paradigm shift in learning, 

no longer focusing solely on mastering 

content but also on developing critical 

thinking, creative, collaborative, and 

communicative skills. In this context, 

the teacher as a learning facilitator 

plays an important role in creating 

innovative and meaningful learning 

experiences for students. Therefore, 

prospective elementary school 

teachers need to be equipped with 

relevant and transformative learning 

approaches from the beginning of their 

education. 

One approach that is widely 

developed and recommended is 

STEAM based learning (Science, 

Technology, Engineering, Arts, and 

Mathematics). STEAM integrates 

various disciplines into a single 

learning project that fosters students' 

conceptual and applied 

understanding. This approach is 

considered capable of developing 

students' problem-solving abilities and 

creativity through exploratory, 

collaborative, and real-world 

experience - based activities (Gavari-

Starkie et al., 2022; Jurado et al., 

2020; Zhan et al., 2023). To 

strengthen the implementation of 

STEAM in the classroom, the Project-

Based Learning (PjBL) model is a very 

suitable choice. PjBL emphasises 

learning through real-world projects, 

encouraging students to build 

knowledge through stages of 

investigation, design, and 

presentation. When combined with the 

STEAM approach, PjBL becomes a 

highly effective means of developing 

cross-disciplinary skills, including at 

the elementary education level 

(Hidayah et al., 2023; Nofia Henita et 

al., 2023; Nurhasnah et al., 2023). 

 The ability to visually present 

learning ideas and concepts is an 

important skill for prospective 

elementary school teachers. One 

effective form of visual representation 

is mind mapping, which can help 

organise material, show relationships 

between concepts, and make it easier 

for students to understand. In the 

context of 21st-century learning, mind 

mapping becomes increasingly 
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relevant when combined with the 

STEAM approach. STEAM is a 

learning approach that integrates 

several disciplines: science, 

technology, engineering, arts, and 

mathematics. This discipline is 

integrated holistically so that in the 

learning process, students do not feel 

any boundaries between disciplines. 

STEAM learning is an extension of the 

STEM approach with the addition of 

the arts, resulting in five disciplines 

(Baek, 2023; Bedewy & Lavicza, 

2023; Hidayah et al., 2023; Lage-

Gómez & Ros, 2024; Nofia Henita et 

al., 2023; Nurhasnah et al., 2023). The 

addition of this artistic element 

enhances creativity and aesthetics, 

allowing for the optimal development 

of students' potential not only 

cognitively but also in technical skills 

such as collaboration, communication, 

and imagination. This aligns with the 

benefits of STEAM learning, which 

can enhance 21st-century skills, 

particularly critical thinking, creativity, 

collaboration, and communication 

skills (Conde et al., 2020; Nugroho et 

al., 2019). At the elementary school 

level, learning naturally focuses on the 

holistic development of students, 

striving to optimise their diverse 

potential. The nature of science 

learning, which is process-, product-, 

and scientific attitude-orientated, 

requires teachers to provide more 

meaningful learning by integrating 

various scientific disciplines into the 

lessons to be conducted. 

On the other hand, tools for 

designing and visualising thoughts are 

very important in project-based 

learning. One visual method proven 

effective is mind mapping. This 

technique helps both students and 

future teachers organise ideas, 

connect concepts, and present their 

understanding in a structured and 

easily understandable visual form. In 

the context of STEAM-PjBL, mind 

mapping serves as a medium for 

representing thoughts, illustrating the 

quality of individual knowledge and 

creativity integration (Hariyadi et al., 

2023; Hasanah et al., 2016). However, 

the quality of mind mapping produced 

by prospective elementary school 

teachers still varies greatly. Based on 

previous studies, weaknesses were 

still found in the proper integration of 

the five STEAM fields, the selection of 

less relevant projects, unoriginal ideas 

or concepts, and unclear or difficult-to-

read visual displays. This condition 

highlights the need for a more in-depth 

evaluation of the quality of visual 
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products produced by prospective 

teachers through project-based 

learning. 

Several studies have highlighted 

the importance of evaluating project-

based learning products, including 

mind mapping. Research by 

Prasetyawati & Astuti, 

(2025)emphasises that the 

assessment of mind mapping should 

include four main aspects: integration 

of knowledge, project suitability, 

originality of concept, and visual 

readability. These four aspects reflect 

important dimensions in the 

pedagogical competence of 

prospective teachers, especially in 

designing engaging and meaningful 

interdisciplinary learning experiences. 

In the context of the Elementary 

School Teacher Education (PGSD) 

study programme, it is important to 

ensure that students not only 

understand STEAM and PjBL 

concepts theoretically but are also 

able to apply them practically in the 

form of concrete learning projects. 

Products like mind maps created by 

students can be an early indicator of 

how they integrate knowledge, think 

creatively, and effectively convey 

ideas visually (Azizah et al., 2020). 

Unfortunately, studies on the quality of 

mind mapping in the context of 

STEAM-PjBL for prospective 

elementary school teachers are still 

very limited, especially those that 

specifically assess all four aspects 

simultaneously. In fact, this capability 

mapping is very important as a basis 

for developing the teacher education 

curriculum and as a reference for 

improvement in integrated project-

based learning. 

Nevertheless, field practice 

shows that the quality of mind 

mapping produced by prospective 

elementary school teachers still 

varies. Some mind maps do not yet 

reflect the accuracy of integrating 

subject areas, the content is not fully 

aligned with the project topic, the 

ideas generated are not original 

enough, and the visualisations created 

are not clear. This could indicate a gap 

between the learning objectives of 

STEAM-PjBL and students' visual 

representation skills. To date, studies 

specifically analysing the quality of 

mind mapping results from STEAM-

PjBL learning by prospective 

elementary school teachers based on 

four main aspects of field integration, 

project suitability, concept originality, 

and visual readability are still limited. 

Therefore, this research is important 
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to conduct in order to provide an 

empirical overview of the extent to 

which prospective elementary school 

teachers are able to produce mind 

maps that meet these quality criteria. 

The results of this research are 

expected to make a significant 

contribution to the development of 

teacher education programmes, 

particularly in formulating more 

effective learning strategies and 

designing more appropriate 

assessments to measure students' 

thinking and visualisation skills. 

Additionally, these results can also 

serve as a reference for improving the 

quality of teacher training in facing the 

increasingly complex and 

interdisciplinary challenges of 21st-

century learning. 

 

 
B. Method 

This research is a qualitative 

study aimed at deeply exploring the 

ability of prospective elementary 

school teachers to create project-

based STEAM mind maps. This 

approach was chosen because the 

study focuses on understanding 

thinking processes, creativity, and the 

ability to integrate disciplinary 

concepts within STEAM, as well as 

providing a detailed overview of mind 

mapping as a visual product of 

prospective elementary school 

teachers' thinking. This type of 

research is a case study that deeply 

examines the practices and works of 

20 undergraduate students in the 

Elementary School Teacher 

Education programme at Tanjungpura 

University. The data collection 

techniques involved using an 

observation sheet to assess student 

work, which included evaluating the 

accuracy of integrating subject areas, 

project suitability, originality of 

concepts, and visual readability. 

Photos were used to document the 

students' mind mapping results. The 

collected data was analysed in several 

steps: first, data reduction involved 

grouping the data by quality level and 

integration pattern; next, 

categorisation was based on the four 

indicators explained earlier. After that, 

the researchers summarised the 

students' mind mapping abilities.  

The research questions in this 

study consist of 4 aspects: how 

accurate is the integration of STEAM 

subject areas in the mind mapping 

created by prospective elementary 

school teachers?; how appropriate are 

the projects offered?; how original is 
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the concept in the mind mapping?; 

and how readable is the visualisation 

of the mind mapping? 

 

C.Result and Discussion 
The ability of prospective 

elementary school teachers in the 

aspect of integration accuracy: Out of 

20 prospective elementary school 

teachers who are S1 PGSD students, 

all have integrated the disciplines of 

science, technology, engineering, art, 

and mathematics. Some 

interdisciplinary connections mapped 

by students are quite evident in the 

disciplines within STEAM. This aligns 

with research stating that the success 

of STEAM is determined by the extent 

of interdisciplinary integration 

implemented contextually in learning 

(Chang & ChangTzeng, 2020; Ilma et 

al., 2023; Li & Yuan, 2022; 

Rahmawati, 2020). The results of the 

mind map show that the science 

discipline is related to the concepts of 

sound, the water cycle, plant growth, 

and natural phenomena, as seen in 

Figure 1. 

 

  

Figure 1 Mind Mapping related to 

plant growth and the water cycle 

In Figure 2, it is known that 

students, as prospective elementary 

school teachers, pay attention to each 

discipline within STEAM. Technology 

is used through the design of simple 

tools or techniques such as filters, 

ecoprinting, documentation, and so 

on. Engineering involves designing or 

assembling models/prototypes of 

various objects such as cars, 

windmills, terrariums, solar panels, 

and miniature ships. This project can 

be seen in Figure 2. 
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Figure 2 Mind Mapping of Solar 

Panels 

In art, which includes artistic 

activities like decorating handicrafts, 

singing, etc., the design is made more 

appealing, while in the discipline of 

mathematics, the activities that arise 

involve measuring length, volume, 

speed, symmetry, or quantity. 

Interdisciplinary integration is not 

merely adding element A (art) to 

STEM; this element must 

comprehensively create a meaningful 

learning experience (Sheffield et al., 

2018; Uskoković, 2023; F. A. Wahba 

et al., 2022). The depth of 

interdisciplinary relationships in mind 

mapping still varies, such as water 

filters, ecobricks, and wind energy. 

Some examples of projects offered in 

this STEM-PjBL mind mapping are 

simple activities without analysing 

their connection to the mapped 

disciplines. 

The suitability of the project from the 

mind mapping created by the 

prospective elementary school 

teachers is very good because the 

offered project is relevant to learning 

themes such as environment, energy, 

light, density, plants, and pollution and 

recycling. This aligns with (Rochmah, 

2023; F. A. A. Wahba et al., 2022), 

which emphasise that STEAM 

projects should be linked to real-world 

science practices and contextual 

issues. The selection of projects for 

mind mapping aligns with the 

characteristics of elementary school 

students because it uses simple 

materials and is close to everyday life, 

as shown in Figure 3. 

 

 
Figure 3 Mind Mapping with 

simple activities close to everyday life 

Project-based learning in 

STEAM will be more effective if it 

focuses on environmental issues and 

real-life situations so that students can 

develop scientific literacy and 21st-

century skills (Afriana et al., 2016; 

Astuti et al., 2023). The project themes 

offered are also close to the real lives 

of the students and are quite varied, 

making them suitable for use as 

contextual and meaningful learning 

projects for the students. 

The originality of the concepts 

created in the STEAM mind mapping 
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shows some recurring ideas, such as 

those related to cars, windmills, and 

boats. However, on the other hand, 

there are some quite unique concept 

ideas, such as the water cycle 

diorama, plant calendar, mini ship, 

and floating salt. Some more intriguing 

ideas include the erupting volcano 

model, the sound project with 

trumpets and cans, the terrarium, the 

leaf pattern fabric ecoprint, the human 

body model, and waste recycling. This 

demonstrates the courage of students 

in developing creativity to come up 

with new concepts that connect 

science and art. Originality in STEAM 

can be reflected in how students 

connect science and creativity to 

generate innovative solutions (Chen et 

al., 2022; González-pérez & Ramírez-

montoya, 2022). This originality is an 

indicator of high-level thinking skills, 

which are essential in the era of 

Industry 4.0. Integrating art into 

STEAM opens up opportunities for 

creativity and personal expression, 

fostering the emergence of new ideas 

in learning (Ho et al., 2023). 

The mind map visualisations 

presented by the students were 

generally interesting, using colours, 

icons, and a branch structure that 

made it easy for readers. This visual 

element is important because mind 

mapping is not just a concept map but 

also a medium for communicating 

ideas. Good visualisation in STEAM 

can increase students' learning 

motivation and emotional 

engagement, making the learning 

product not only logical but also 

aesthetically pleasing. This aligns with 

the theory of multimedia learning 

proposed by Mayer, where the 

integrated presentation of text, 

images, and visual symbols can 

strengthen memory and 

understanding. Many students add 

interesting visual elements such as 

images, colours, symbols, characters, 

and creative illustrations like ice cream 

and flowers. Some other works appear 

simple and without illustrations, but 

they are still easy to read. 

Based on the analysis of elementary 

school teacher candidates' ability to 

create mind maps, it can be concluded 

that the main strengths of the STEAM-

PjBL mind maps created lie in the 

STEAM theme, high visual readability, 

and fairly good artistic creativity. An 

aspect that deserves special attention 

is the integration between STEAM 

fields, which needs to be made 

deeper; for example, explaining why 

mathematics is necessary, not just 



Pendas : Jurnal Ilmiah Pendidikan Dasar,  
ISSN Cetak : 2477-2143 ISSN Online : 2548-6950  

Volume 10 Nomor 03, September 2025  

229 
 

listing counting activities. Additionally, 

originality also needs to be expanded 

so that it doesn't revolve around 

classic projects like cars, windmills, 

and boats. 

 
E. Conclusion 

This study analyses the mind 

mapping products created by 

prospective elementary school 

teachers after participating in project-

based learning with a STEAM 

approach. The aspects analysed are 

the accuracy of integrating scientific 

fields; project suitability; concept 

originality; and the readability of the 

visualisation. The research findings 

indicate that most students are 

already quite capable of integrating 

several fields of knowledge, but there 

are still shortcomings in the originality 

of concepts, which are still repetitive. 

The offered project aligns with the 

context and characteristics of 

elementary school students and 

supports the development of 21st-

century skills. 
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