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Abstract— This study conducts an in-depth survey of 

mind map utilization in higher education from 2003 to 

2022, addressing the challenge of conveying complex 

topics to diverse learners. It examines the implementation 

of mind maps, focusing on development techniques, 

target audiences, objectives, and outcomes. Mind maps, 

recognized for enhancing memory retention, 

comprehension, and engagement, are used in two main 

scenarios: Learner-Driven for revision and 

understanding, and Lecturer-Driven as visual aids for 

content organization. The research underscores the 

importance of inclusivity and diverse learning 

preferences, advocating for mind maps as part of a 

comprehensive educational toolkit. It also identifies a gap 

in current mind map creation tools, particularly the lack 

of advanced technology integration like AI and deep 

learning. The study proposes developing an AI-based tool 

to facilitate lecturer involvement in mind map creation, 

enhancing teaching methods. Ultimately, it emphasizes 

the vast possibilities of integrating mind maps in 

academic settings, enhanced by technological progress, 

indicating transformative opportunities for future 

applications involving educational technology. 

Keywords—mind maps, educational technology, higher 

education, learning preferences, memory retention. 

I. INTRODUCTION 

Higher education, as a pivotal milestone in shaping 

one's intellectual and professional development, plays a 

crucial role in fostering a profound understanding of 

various academic disciplines. Students in the higher 

education environment exhibit increasing diversity in 

their learning styles, backgrounds, and academic 

abilities, compelling lecturers to adapt their 

instructional methods. Presently, the challenge lies in 

effectively delivering knowledge to students with 

varying learning preferences. In addressing this 

challenge, lecturers, acting as learning facilitators, 

continue to innovate in their approaches to delivering 

course materials. One increasingly popular approach is 

the adoption of active learning, wherein students 

actively engage in the learning process through 

discussions, collaboration, and direct interaction with 

course content [1]. Active learning holds the potential 

to enhance students' understanding of concepts and 

their overall engagement in the learning process. 

Another long-standing tool employed to bolster the 

effectiveness of teaching is the visualization of course 

materials. Visualization aids in illustrating the 

relationships among complex concepts, assists students 

in grasping key ideas, and synthesizes crucial 

information. This technique is commonly referred to as 

mind mapping. The other technique is concept mapping 

[2] which represents knowledge and shows the 

relationships between different concepts in more 

structured and formal style than a mind map. 

Mind mapping, introduced by Tony Buzan in the 

1970s [3], is a centralized and radial visual technique 

that begins with a core concept from which related ideas 

branch out. It's predominantly utilized for 

brainstorming, organizing thoughts, and as a memory 

aid, often adopting a more personal and less structured 

approach [4]. Unlike other visual tools, mind maps do 

not typically label relationships explicitly. They are 

distinctively characterized by vibrant colors, imagery, 

and curved lines to depict and connect ideas. 

Mind maps, as an educational medium, offer a 

visual platform for both students and lecturers to 

represent and communicate knowledge. They serve as 

a creative tool that bolsters memory and understanding 

[5]. With technological progress, mind maps have 

evolved into pivotal learning mediums across various 

educational stages. In higher education, they not only 

promote active learning, motivating students to 

visualize and structure their thoughts, but also aid 

lecturers in transmitting complex topics, curriculum 

design, and providing feedback. When crafted by 

learners, mind maps facilitate a deeper grasp of intricate 

subjects, emphasizing concept interconnectedness and 

kindling creativity in learning. Concurrently, lecturers 

harness this medium to enhance the teaching-learning 

experience, making abstract ideas more tangible and 

accessible [6], [7].  

The highlight of this research centers on the 

development and assessment of the effectiveness of 
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mind map generation methods in aiding learners in 

planning, organizing, and recalling information, as 

previously explored in other studies [8]. This research, 

however, identifies an opportunity for educators to 

utilize mind maps to provide a comprehensive 

overview of topics or subjects taught, thereby 

encouraging students to create their own mind maps 

after learning sessions. 

This study's primary objective is to present an 

exhaustive overview of research related to the creation 

of mind maps in higher education. It aims to uncover 

gaps in existing research and proposes subsequent steps 

for future studies to address these gaps. The method 

involves reviewing empirical evidence and findings 

that underscore the efficacy of mind maps as a learning 

tool in higher educational settings. This approach 

intends to contribute significantly to the understanding 

and application of mind maps in educational 

methodologies. 

II. RESEARCH METHOD 

The study adopted a multi-step survey methodology 

to examine the application of mind maps in higher 

education comprehensively. This approach comprised 

several distinct phases, each designed to ensure a 

systematic exploration of relevant literature. 

a) Keyword Definition and Initial Search: The 

research began by defining the primary keyword: 

"mind map in higher education". This keyword was 

strategically chosen to focus the search on the most 

relevant studies. 

b) Utilizing Elicit Platform (elicit.com): Leveraging 
the Elicit platform [9], which uses advanced 
language models like GPT-3, an initial search was 
conducted. Elicit's algorithms enabled efficient 
sifting through extensive databases, identifying 
studies that specifically mentioned the keyword. 
Elicit conducts its searches through a vast database 
of 200 million scholarly articles provided by the 
Semantic Scholar corpus, encompassing a wide 
range of academic fields. When pulling data from 
these papers, Elicit utilizes the complete text 
wherever accessible, or defaults to the abstract in 
cases where the full text is not available. 

c) Inclusion and Exclusion Criteria: To refine the 

search results, clear inclusion and exclusion criteria 

were established. Studies were included if they 

focused on the application of mind maps within 

tertiary educational contexts. Works not explicitly 

addressing mind maps in higher education, such as 

those discussing mind maps in general terms or their 

use in primary and secondary education, were 

excluded. 

d) Data Extraction and Categorization: Upon 

identifying relevant studies, key data points were 

extracted. This included the year of publication, the 

development techniques used in the studies, their 

primary objectives, and main findings. Each study 

was then categorized based on these parameters to 

facilitate an organized analysis. 

e) Analysis and Synthesis: With the data collated, a 

thorough analysis was conducted, synthesizing the 

findings to draw out trends, common techniques, 

and notable outcomes in the use of mind maps in 

higher education. 

f) Cross-Verification with Elicit: To ensure the 

accuracy and comprehensiveness of the findings, 

data was cross-verified with the results generated by 

the Elicit platform. This step was crucial in 

confirming the relevance and reliability of the 

studies included in the analysis. 

g) Final Compilation: The final step involved 

compiling the findings into a coherent narrative, 

highlighting the application of mind maps in higher 

education, their evolutionary use over time, and the 

main outcomes reported in the literature. 

 

III. RESULTS 

Table I presents a summary of all the papers 
collected for this survey. The emphasis of the survey is 
on the mind map generation technique, target audience, 
the purpose of each study, and its results, in addition to 
the year of research publication. 

TABLE I.  SUMMARY OF COLLATED PAPERS 

No Year Techniques Audiences Goals Results 

1 2003 [10] 

using Paper-

based MM 

and existing 
Digital MM 

Undergraduate students in 

School of Art and Design 

(SAD) and students in 

School of Computing and 
Information Technology 

(SCIT) 

To investigate the idea of 

mind mapping and the 

application of MindManager 

software to help and enhance 
students' academic 

achievement 

Because of their visual culture, SAD students were 

more confident in their ability to comprehend mind 

mapping than SCIT students were, but most 

students from both institutions thought it was 

useful, particularly for project management in 
group projects. 

2 2007 [11] 
using Paper-
Based MM 

Undergraduate students in 
Medical 

To help university students 
learn on their own. 

Most participants thought it was a useful 

summarizing method and that it would be 
interesting to investigate mind maps in more detail 

in future research. They also thought it helped with 

information memorization. 
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No Year Techniques Audiences Goals Results 

3 2009 [12] 
using Paper-

Based MM 

Undergraduate students in 

Industrial Engineering 

Program 

To maximize the amount of 
time allotted to industrial 

engineering departments' 

innovation development 

initiatives. 

It is preferred to use integrative maps that include 
written and visual elements. The mind map 

applications that lecturers suggested were the most 

beneficial, and using the approach in industrial 

engineering education produced encouraging 

results, encouraging more students to attempt the 
method. 

4 2012 [13] 

using existing 

Digital MM 

tools 

Undergraduate students of 

educational psychology 

To investigate potential 

differences in the effects of 

several socially mediated 

mind mapping activities on 

variables associated with 
students' motivation and 

effort. 

Students' rankings of the three mind mapping 
exercises revealed a range of preferences, 

enjoyment, and learning even though there were no 

average variations in perceptions based on the 

MUSIC model or effort. The effectiveness of all 

three activities in terms of student motivation was 
further validated by quantitative analysis. 

5 2013 [14] 

using existing 

Digital MM 

tools 

The domain of this research 

article is applied in various 

educational contexts, such as 

schools, universities, and 
training programs. 

To investigate the application 

of mind maps as a tool to 
raise educational standards 

and to offer information on 

how well mind maps work to 

improve student learning. 

When it comes to observing constructivist learning, 

mind maps can be a useful substitute for concept 
maps, particularly in technical fields. Expert map 

templates outperform full expert maps as learning 

scaffolds, and their collective creation improves 

learning quality by helping students move from 

associative to relational thought, predicting expert 
ratings, and encouraging cooperative group work. 

These benefits are particularly evident in 

undergraduate engineering programs. 

6 2014 [15] 
using Paper-

Based MM 

Undergraduate students in 

Geography 

To help undergraduates 

studying geography learn 

more creatively, 

collaboratively, and 
innovatively. 

Undergraduate geography students found that mind 
mapping was a useful tool for encouraging creative 

and collaborative learning; active engagement 

produced a wide range of creative and inventive 

mind maps. Small group work facilitated more in-

depth topic study, increased student self-assurance, 
and demonstrated a diversity of thought processes, 

with some groups exhibiting enhanced knowledge 

of particular subjects, such as cartography. 

7 2015 [16] 

using Paper-

based MM 
and existing 

Digital MM 

Undergraduate students in IT 
and Computing 

To ascertain the results of 

employing DMM and the 
improvement in students' 

answers 

The study indicated the use of Java 2 Micro Edition 

(J2ME) for mobile phone operating systems and 
highlighted the advantages of software-based mind 

maps, which demonstrated higher accuracy than 

student-created ones. It also detailed the technical 

requirements for Electronic Mind Mapping (EMM) 

tools, with students favoring EMM due to its speed 
and availability. 

8 2015 [17] 
using existing 
Digital MM 

tools 

Master students in Education 

Program 

To investigate the effects of 

electronic mind maps on 
instruction and learning in a 

course on educational 

research methods 

Quantitative evidence indicated that students' 

attitudes toward research increased after using the 

Free Mind program, making it the program of 

choice. The value of teachers' approaches and 
knowledge transfer in boosting students' 

knowledge and good research attitudes was further 

highlighted by the qualitative findings, which also 

highlighted students' enjoyment of mind maps in 

research learning. 

9 2015 [18] 

using Paper-

based MM 

and existing 
Digital MM 

Undergraduate students in 

learning English as a second 

laguage (ESL) 

To determine the subjects' 

views regarding creating 

computerized mind maps for 
reading comprehension as 

well as the possible impact of 

the self-generated mind maps 

created by college students 

on their reading 
comprehension 

According to the study, students who were taught 

to read using computerized mind maps that they 

had created themselves demonstrated greater 

reading achievement and more positive attitudes 

about the teaching approach. The benefits of the 
method were ranked as follows: educational, 

mental, useful, and enjoyable. These results, which 

are in line with earlier studies, highlight the 

potential of electronic mind mapping to improve 

collaborative learning and reading comprehension. 
This makes a substantial contribution to cutting-

edge teaching practices, particularly in the Gulf 

region. 
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No Year Techniques Audiences Goals Results 

10 2016 [19] 

using existing 

Digital MM 

tools 

Undergraduate students in 
Accounting Program 

Present MM as a substitute 

for attaining the desired 

learning objective in 
accounting education. 

emphasizes the value of 

utilizing cutting-edge and 

interactive teaching and 
learning resources, 

particularly for students who 

are accustomed to using 

digital devices. 

Most students thought iMindMap was more 
interesting than conventional teaching techniques, 

praising its ability to clearly illustrate relationships 

between ideas. While 49% strongly agreed that 

iMindMap effectively imparted knowledge in 

lectures, more than half thought it was interactive 
and engaging, and its flexibility was seen to foster 

critical thinking, creativity, and engagement. 

Multimedia components catered to a variety of 

learning styles and improved the quality of the 

educational experience. 

11 2016 [20] 
using Paper-

Based MM 

Undergraduate students in 

Biology 

To evaluate students' 

capacity for original thought 

in a biotechnology course 

through mind mapping 

Biology Education students were split into two 

teams for a study that employed mind mapping to 

assess students' creative thinking abilities in a 
biotechnology course. The majority of pupils on 

Team A demonstrated a notable enhancement in 

their creative thinking abilities, resulting in high 

marks. Team B, on the other hand, showed a minor 

improvement, with the majority of kids receiving 
low scores. 

12 2018 [21]  

using Paper-

based MM 

and existing 
Digital MM 

Undergraduate students in IT 

and Computing 

To improve students' 

comprehension, encourage 

the growth of their life-wide 

learning mindset, and fortify 
their capacity for both 

creative and logical thought. 

When used in programming language training, 
mind mapping strengthens students' ability to think 

creatively and logically, which supports their 

holistic knowledge and attitude to lifelong learning. 

It helps with practical computer language learning 

by strengthening software engineering ideas and 
stimulating creative thought. Furthermore, mind 

mapping facilitates ongoing learning and 

encourages diverse thinking, creative reasoning, 

and problem-solving abilities by providing a visual 

clarification of course content, instructional 
objectives, and abstract concepts. 

13 2019 [22] 

develop 

Digital MM 

tools (AI-
based) 

Undergraduate students in 

Environmental Engineering 

Program and Management 
and Production Program 

To showcasing how digital 

mind maps may be used to 
make classrooms more 

visually appealing and 

inspire students to make their 

own connections and learn 

more. 

The study demonstrates the range of respondents' 

attitudes four years later and the number of 

affirmative answers to questions. 

14 2019 [23] 
using Paper-

Based MM 

Master students in 

Accountancy Program 

To learn how the mind map, 

as a process, can support 

professional development 
and identity within any field 

of study; and how, as a 

product, it provides a 

concrete, fundamental 

function upon which to 
construct and build additional 

communicative goods. 

Mind maps support professional development, 

identity creation, and improved comprehension 

through peer evaluation. They are emphasized in 

professional communication courses in higher 

education, as well as the end result and the 
mapping process itself. Examining these maps 

demonstrates how students have developed their 

thinking, fostering work-readiness and a sense of 

self as future professionals. Their design can 

improve text comprehension, clear up 
misunderstandings, and provide a multi-layered, 

cycle of analysis that can be used to build 

additional communicative products in a variety of 

fields. 

15 
2019 [24] 

 

using existing 
Digital MM 

tools 

Undergraduate students in 

Education 

Create a new teaching 
strategy focused on mind 

mapping and thinking 

development. This is crucial 

to assisting students in 

integrating their information 
and rationalizing their 

reasoning. 

The learning outcomes of students in health fitness 
education were greatly improved by using a mind 

mapping-based teaching style. In comparison to the 

control group, the experimental group, who 

received instruction in mind mapping-based 

thinking development, significantly outperformed 
them on the post-test. 

16 
2020 [25] 

 

using existing 

Digital MM 

tools 

Master students in Education 

Program 

To investigate the impact of 

argument mapping and 

software-assisted mind 

mapping on academic 
performance in higher 

education. 

Students' academic progress and skill set were 

greatly improved using software-assisted mind and 

argument mapping tools. The results of the study 
were obtained through a combination of qualitative 

and quantitative measures, including interviews, 

achievement tests, self-evaluations, and reflective 

diaries. 
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17 
2021 [26] 

 

using existing 

Digital MM 

tools 

Undergraduate students in 
Pharmacy 

To assess the students' 

performance and their sense 

of having learned something 

significant in a 
pharmaceutical course on 

drug formulation design 

using the mind mapping 

approach 

Students created well-structured and lucid mind 
maps; many preferred the two-layered "tree" style. 

Color-coding groups demonstrated greater interest 

and improved grades. Test scores were typically 

lower than those from mind map assignments. In 

terms of final course marks, the intervention group 
performed marginally better than the control group. 

The second term's scores for students in a later 

Large-Scale Drug Formulation course were worse 

than the first. In general, a sizable majority thought 

that concept retention might be achieved with the 
help of mind mapping. 

18 2021 [27] 
using existing 
Digital MM 

tools 

Undergraduate students in 

Islamic Higher Education 

To comprehend the 

advantages of mind mapping 

approaches in organizing 

ideas, comprehending 

subjects, and coming up with 
writing ideas, it is important 

to investigate the impact of 

flow mind maps on writing 

accuracy and learning 

motivation at Islamic Higher 
Education. 

The study looked at how students at an Islamic 

higher education institution in Kalimantan were 

affected by flow mind maps in terms of writing 

correctness and learning motivation. 

19 2021 [28] 

using Paper-

based MM 

and existing 
Digital MM 

Undergraduate students in 

Science Teaching Program 

Aids in the development of 

target audiences' thoughts 

about various mind mapping 

approaches as well as their 
experience in producing both 

paper-based and digital MM. 

Participants had positive opinions on mind maps, 
praising their usefulness in enhancing and 

visualizing learning, bringing teachings to life, and 

being simple to use. Mind maps could be used for a 

wide range of subjects and contexts. Although they 

had technological issues, digital mind maps had 
advantages including simple revisions and 

multimedia integration. On the other hand, mind 

maps created on paper promoted the development 

of psychomotor skills and experiential learning; 

nevertheless, their ability to integrate multimedia 
and modify data was restricted. Notably, digital 

mind maps improved students' creativity, 

imagination, and engagement with both spoken and 

visual symbols. 

20 2022 [29] 
using Paper-

Based MM 

Undergraduate nursing 

students. 

The significance of 
implementing innovative 

teaching strategies that 

promote critical thinking and 

learning 

The pass rates of the control and intervention 

groups were similar prior to the intervention. The 

experimental group's pass rate increased to 92% 
after the intervention, whereas the control group's 

pass rate remained at 52%. In spite of this, in 

another measure the control group fared better than 

the experimental group. The mind-mapping method 

was well received by the experimental group, who 
also saw a significant relationship between it and 

their results. Both groups were made up of 

undergraduate nursing students, the majority of 

whom were female, and whose median age was 

eighteen. 

 

A. Overview of Publication Years 

This rigorous survey culminated in the collation of 
20 papers spanning the years 2003 to 2022. The number 
of publications related to the development and 
implementation of mind maps in higher education has 
seen an increase over the years, with more recent years 
having a higher number of publications. 

B. Techniques Used 

Digital mind maps offer benefits like multimedia 

integration, which can enhance students' imagination, 

creativity, and engage them both visually and verbally. 

On the other hand, paper-based mind maps promote 

hands-on learning and psychomotor development, 

even though they might be limited in editing 

capabilities. 

"Using existing Digital MM tools" appears to be the 

most common technique adopted in the surveyed 

papers. There's also a significant number of studies that 

utilize both "Paper-based MM". For example, students 

found tools like iMindMap to be more engaging than 

conventional teaching methods. The clarity with which 

mind maps show connections between points was 

highlighted. Over half of the students found it 

interactive and appealing. Its flexibility was observed 

to enhance creativity, engagement, and critical 

thinking. 
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C. Target Audiences 

From the collected papers, the majority of target 

audiences hail from the fields of education and 

engineering. However, there is also a diverse array of 

additional target audiences, encompassing fields such 

as medicine, psychology, biology, and accounting. This 

indicates that mind mapping techniques have been 

extensively investigated across a multitude of 

disciplines within higher education. 

Participants perceived mind maps as multifaceted 

and beneficial across a range of topics and contexts. 

They underscored the efficacy of mind maps in 

fortifying and illustrating learning, invigorating 

instructional sessions, and their inherent user-

friendliness. 

D. Research Goals 

Based on the analysis of the results of the research 

papers, here are the most common keywords/themes: 

• Students: This suggests that a significant portion of 

the research outcomes relates to the impact or 

benefits of mind mapping on students. 

• Mapping and Maps: Both terms reinforce the central 

theme of the surveyed papers. 

• Group: This might indicate discussions related to 

group activities or comparisons between groups in 

the studies. 

From this preliminary analysis, we can deduce that 

a significant portion of the surveyed papers focuses on 

the benefits or impacts of mind mapping on students' 

learning processes and outcomes. 

IV. DISCUSSION 

There are two common scenarios in the higher 
educational context when it comes to mind mapping: 

• Learner-Driven Development: Here, learners 

(students) create mind maps after class sessions, 

often as a part of their revision or study routine. This 

helps them consolidate their understanding, identify 

knowledge gaps, and prepare for assessments. The 

process of creating the mind map can also enhance 

memory retention and improve comprehension. 

• Lecturer-Driven Development: In this scenario, 

lecturers (teachers or lecturers) create mind maps to 

support their teaching process. These mind maps are 

often used as visual aids during lectures or 

presentations to help students understand complex 

topics. The lecturer uses the mind map to structure 

the subject matter, delineate relationships between 

concepts, and provide a bird's-eye view of the topic. 

The majority of papers focus on the learners 

(students) when discussing the goals and results of their 

research related to mind maps. This suggests that many 

papers might be looking at the benefits, challenges, or 

practices of students creating or utilizing mind maps. 

Only a negligible number of papers seem to mention 

lecturers in the context of the results, indicating that the 

focus on lecturer-driven development of mind maps in 

the surveyed papers is limited. 

This data seems to support the notion that the 

primary participants in the development and utilization 

of mind maps, as discussed in the surveyed papers, are 

the learners themselves.  From an educational 

perspective: 

• Lecturers might prefer concept maps due to their 

structured nature [2], which can aid in explaining 

complex topics and showing relationships between 

concepts. Concept maps are especially useful for 

curriculum planning or presenting hierarchical or 

interconnected information. 

• Learners (students) might gravitate towards mind 

maps because of their flexibility and the creative 

freedom they offer, making them great tools for 

brainstorming, note-taking, and revision. 

The employment of mind maps by lecturer in 

delivering educational material represents a beneficial 

approach, assisting them in planning, organizing, and 

visualizing concepts more effectively [30]. This not 

only facilitates a more structured material delivery but 

also enables lecturers to comprehend student 

perspectives and can inspire students to adopt similar 

techniques, enhancing material understanding and 

retention. 

Nevertheless, the use of mind maps by lecturers 

should be inclusive, accommodating diverse student 

learning styles, and be a component of a broader 

teaching toolkit. In conjunction with other teaching 

methods, the utilization of mind maps can amplify 

instructional creativity and render learning more 

engaging and efficacious. 

V. FUTURE RESEARCH 

Current research indicates that the majority of mind 

map design and utilization is student-driven, 

highlighting their role in expressing creativity and 

evaluating learning. However, the potential benefits of 

lecturers employing mind maps in teaching, particularly 

in material enrichment, are substantial. Mind maps are 

currently underutilized by lecturers in preparing lesson 

materials, signifying a need for a tool that can facilitate 

mind map generation using additional information for 

enrichment purposes. 

Present tools for creating mind maps do not 

extensively utilize advanced technologies like artificial 

intelligence and deep learning. There is an opportunity 

to develop a deep learning model that can generate 

mind maps from various textual sources, assisting 

lecturers in material enrichment and effective content 

delivery. 

The integration of advanced technology in mind 

map creation holds promise for automation and 
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personalization in the generation process. An AI-based 

tool could suggest conceptual connections based on 

academic literature or historical data, or adapt the map 

to suit the learning needs and preferences of students. 

This technological advancement can significantly 

augment the utility and effectiveness of mind maps in 

educational settings. 

VI. CONCLUSION 

The existing literature primarily highlights the 

benefits of mind maps in higher education. The 

integration of mind maps into active learning processes 

by lecturers, providing overarching views of subjects, 

can unlock further potential. Coupling this approach 

with encouraging students to generate mind maps after 

classes can significantly enhance understanding. The 

future of mind mapping in education, especially with 

the integration of advanced technologies, is highly 

promising. Leveraging these technological 

advancements can lead to transformative changes in 

teaching and learning methodologies, greatly benefiting 

the educational landscape. 
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