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ABSTRACT

Purpose. The study aims to analyze the
experience of integrating mind mapping into
the "Medical Biology" course for first-year
medical students. The rationale is driven by the
need to overcome the barriers of "clip thinking" in
Generation Z and to transform traditional note-
taking methods into active visual structuring
tools to manage the increasing volume of
medical information and improve preparation
for the KROK-1 (an exam in general scientific
disciplines, which is taken by applicants for
medical and pharmaceutical education after
studying the main fundamental disciplines)
licensing examination.

Methodology. A comprehensive study was
conducted during the autumn semester of
2025 at Zaporizhzhia State Medical and
Pharmaceutical University. The sample
included 42 first-year medical students (31%
of the specialty cohort). The educational
intervention involved creating mind maps
for key modules, including: "Molecular-
cellular level of life organization”, "Laws of
heredity and variability", "Methods of
studying human heredity. Hereditary
diseases", using digital platforms (Canva,
Miro, Coggle) or paper media. Data were
collected through an anonymous Google
Forms survey using a Likert scale and
analyzed using descriptive statistics in
Microsoft Excel.

Results. Most students (92.9%) had little to
no prior experience with mind mapping.
92.9% chose digital tools over paper, with
Canva (50%) being the most popular
platform. 95.2% of respondents confirmed
that mind maps significantly improved
material structuring, and 83.3% reported a

MeTta. MeToro gocrigkeHHS € QHA/II3 4oCBiAy
IHTerpaLii MeHTasIbHMX KAPT Yy Kypc «Meaun4Ha
6ionorig» 4719 CTyOdeHTIB  MepLuoro  Kypcy
MeaMYHMX  creuiasibHOCTen.  AKTYQ/IbHICTb
pPO6OTU 3YMOBIEHA HEOOX|AHICTIO MOLOIAHHS
06MeXKeHb K1iNnoBOro MUC/IEHHS MOKOMIHHSA Z i
TPAHCchopmauii  TpaAaUUiViHUX  Crloco6iB
KOHCMEeKTYBAHHSA B (HCTPYMEHTU AKTUBHOIMO
Bi3yQ/IbHOIrO CTPYKTYPYBQHHS 3HAHb 47189
onpauBaHHA aeaani  6inbwiunx obcaris
mMeamdHoi  iHpopmauii  TQ  MiABULLIEHHS
epeKTUBHOCTU MiAroTOBKM A0 /iLeH3iIMHOro
IHTerpoBaHoro icnuty «KPOK-1».

MeTtogornoria. KomnnekcHe AoCiimKeHHs 6yio
npoBeneHoO MpPOTAroM OCIHHLOrO cemecTpy 2025
POKYy B 3Qriopi3bKOMy [OEPXXABHOMY MeOMKO-
$apmaLeBTUHHOMY YHIBEPCUTETI. Bubipka ckaana
42 CTydgeHTa [epuioro Kypcy criewiasibHOCTI
«MenuumHa» (31% Big 3arasbHOI KiZIbKOCTI HQ KYPCi).
OCBITHE BTPYHYOHHS Mepenba4yasio  CTBOPEHHS
MEHTQ/IbHUX KAPT [0 K/IHOYOBUX — 3MICTOBHMX
monysis: «MornekxynsapHO-KAITUHHNA piBEHb
OPraHI3ALi XXUTTS», «3QKOHOMIPHOCTI CrOAKOBOCTI |
MIHIMBOCTI», «MeToau BUMBUYEHHS CrAgKOBOCTI
moamHY. CragkoBi XBOPObUM», 3 BUMKOPUCTAHHSIM
umngposux riatgpopm (Canva, Miro, Coggle) abo
rnanepoBux HociiB. [aHi 36Mpasincs 3a JOMOMOror
QHOHIMHOro onuTyBaHHSA B Google Forms i3
BUKOPUCTAHHAM LK Jlavikepta Ta
QHanI3yBA/INCS METOAAMM OMMCOBOI CTATUCTUKIM B
Microsoft Excel.

Pesynbrarn.  binbLuicte  crygeHniB  (929%) marim
HE3HAQYHMM rorepeaHivi  A4ocBig pobot 3
MEHTQ/IbHVIMIA KQPTAMM Q60 30BCiM MOro He marn. Y
xoOi AocimKkeHHa 929% pecrioHaeHTIB  HOAQ
rnepeBary LMPPOBUM  IHCTDYMEHTAM, cepen  aKuX
HaWmory/IgpHILLIOO ryiaTgopmoro ctaria Canva (50%)
952% onuTaHUX MATBELOWY, O MEHTQ/IbHI KOPTU

educationalchallenges.org.ua

319


http://educationalchallenges.org.ua/
mailto:t.emets66@gmail.com
https://orcid.org/0000-0002-1851-4259
https://doi.org/10.34142/2709-7986.2026.31.1.22

EDUCATIONAL CHALLENGES, Vol. 3], Issue 1

ISSN 2709-7986 (online)

better understanding of cause-and-effect
relationships. 100% of students found the
method  beneficial for independent
literature review. Key elements identified as
most effective were "Keywords" (59.5%) and
"Branches" (40.5%), while "Color" (9.5%) and
"Central Image" (11.9%) were rated lower.
Time investment for most students (54.8%)
was -2 hours per map. 88.1% of participants
rated mind mapping as more effective than
traditional linear note taking.

Conclusions. Mind mapping is a highly
effective didactic tool that promotes active
knowledge of construction and self-regulated
learning in medical education. The preference

CYTTEBO MOKPALLWIM CTRYKTYPM3ALIIO MaTepiarty, a
833% BiO3HAYWIM  KPALLUE PO3YMIHHS  MPUVHYMHHO-
HacrigkoBmx 3B43KiB. 100% CTyAeHTIB BU3HQ/IA METOL
KOPUCHWM 719 CAMOCTIVIHOI pob6OTH 3 JIITEPATYOO!O.
KritoHoBMMI €/1IeMEHTAMU, BUSHAYEHMI SK HAVOIbLL
epeKTVBHI, cTarin «Krro4HoBi crioBa» (595%) Ta «[ ki
(405%), Toai gk «Korip» (95%) Ta «LleHTparibHM 06pa3»
(T19%) otpuMariv HIKYI OLiHKK. Yacosi BuUToATV /14
6inbLLIOCT CTyAeHTIB (54,8%) criar -2 roamHi HQ oaHy
KapTy. 881% YHACHWKIB OLIHWIM MEHTQ/IbHI KOPTU GK
6irbLL epEKTMBHI MOPIBHAHO 3 TRQAULIVIHAM JTIHIVIHVM
KOHCTIEKTYBAHHSIM.

BUCHOBKWN. MeHTQ/IbHI KOpTY € BUCOKOEPEKTUBHM
ANOAKTUYHM [HCTRYMEHTOM, LLIO CIPUSE QKTUBHOMY
KOHCTPYIOBAHHIO 3HAHb TA CAMOPEN/Tb0BAHOMY
HQBYAQHHIO B Meau4yHivi ocBiTi. [NepesBara, HQOaHA

«K/TFOYOBMM ~ C/IOBAM»  TA  «IELAPXIYHUM  [I/IKAMY,
BiOOBPOXKAE MPArMATUYHWMY  MiaxXid A0 HABYAHHS,
OPIEHTOBAHMN HQ  [AEHTUQIKALLIKO  iIQrHOCTUYHMX
MapKepIiB 'y MeaundHux TecTax. 8 onmmisauii
MeToay Cid 3a6e3MeYnTiN My SIbTUMELIVHEA CyrpoBIL
[/79 PIBHUX LIMPPOBMX rnAaT¢dopM. Bucoka MotmBaLis
CTydeHTIB TA 3QruUT HA  MDKOUCUNITIHAOPHY
iHTerpauito cBig4YaTh MNpPO AOUIIbHICTE OPILiVIHOro
BK/TROHEHHST MEHTQ/TbHUX KQPTY HABYQIbHMM M/1QH
K [HCTPYMEHTY A7  CUMHTE3Q  CK/IGAHMX
6ioToriYHMX SAHUIX.

for keywords and hierarchical branches
reflects a pragmatic approach to learning,
specifically tailored for identifying diagnostic
markers in medical tests. To optimize the
method, multimedia instructions for various
digital platforms should be provided. Students'
high motivation and request for cross-
disciplinary integration suggest that mind
mapping should be formally incorporated into
the medical curriculum as a tool for
synthesizing complex biological data.

Krmo4oBi cr1oBa: KOHLEeNTya1bHi KQpTu, MeamyHa
6iosorig, Meau4yHA OCBITQ, MEHTAsIbHI KApPTY,
MeToam HABYAHHS, CTYAEHTU-MEOMKM.

Keywords: concept maps, learning
methods, medical  biology, medical
education, medical students, mind maps.

INTRODUCTION

Modern medical education is undergoing transformation driven by the rapid growth of
scientific information, technological progress, and changes in the cognitive profiles of
students (Miguez-Pinto et al., 2025; Aljamal et al., 2025). The study of medical biology is
the foundation of clinical thinking, but traditional teaching methods often prove
insufficient for mastering complex molecular-genetic and cellular mechanisms (Kralova,
2017; Popovich & Aliyeva, 2024; Popovych & Aliyeva, 2025). Recent data show that classical
note-taking is gradually losing its relevance, giving way to methods of visual structuring
(Shuliak et al.,, 2022; Burlacu, 2025).

The relevance of this study is due to the phenomenon of ‘clip thinking’ characteristic of
Generation Z, born between the mid-1990s and mid-2010s. This type of thinking is
characterised by low concentration, difficulty reading long texts, rapid loss of focus,
inability to deeply understand and generalise what has been read, and the dominance
of visual perception over textual perception (Havrylenko et al., 2023; Sajadi et al., 2024;
Abdel-Hamid et al., 2017).

For such learners, classical teaching methods become a barrier, while mind majps offer
a non-linear approach that corresponds to the natural work of the brain through
associative connections. At the empirical level, it has been proven that mental maps
have a positive effect on the formation of subject competence, help to organize and
systematize scientific information, group scientific data and thoughts, find new ideas,
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plan work, assess its scope, and summarize scientific achievements in a certain field of
research (Hyria, 2022).

British researcher Tony Buzan proposed the use of mind maps as a reflection of “radiant
thinking”. His theory is based on the fact that the brain works most effectively when we
combine the logic of the left hemisphere with the creativity of the right. The map model
resembles a “radiant”: in the center is the main idea, and from it, like rays, associations
diverge. This approach helps not just to mechanically record data, but to create your own
network of symbols, which makes the learning process creative and significantly
improves memory (Romanovskyi et al., 2018).

The aim of our work was to analyse the experience of using mind maps in medical
biology classes during the semester and to evaluate their impact on learning
effectiveness based on a student survey.

METHODOLOGY

A comprehensive approach combining theoretical and empirical research methods was
used in the course of the work. Over the course of one semester (September-December
2025), tasks for constructing mind maps based on content modules were integrated into
the educational process: Molecular-cellular level of life organization,’ Patterns of heredity
and variability,’ "Methods for studying human heredity. Hereditary Diseases." In the first
class, students received methodological recommendations for creating mind maps.

They were offered a choice of digital tools: Coogle, XMind, Canva, Xmind, Miro; or paper
media. Students created maps during classroom sessions to systematize new material,
as well as during independent study to summarize the topic. The work was carried out
in small groups, but some students worked alone.

During the sessions, students gave presentations, and the lecturer analyzed maps
focusing on the correctness of the logical connections. To assess the effectiveness of the
method, an anonymous survey was conducted at the end of the semester. The data
obtained was processed using mathematical statistics methods with Microsoft Excel
software.

RESULTS

Respondents who voluntarily agreed to participate in the survey were guaranteed
complete anonymity. The survey was conducted using a Google form. Forty-two first-
year students majoring in medicine at Zaporizhzhia Medical and Pharmaceutical
University participated in the survey, representing 31% of the total number of students
in this major.

According to the survey results, half of the respondents indicated that they had no
previous experience in using mind maps, 42.9% used them occasionally, and only 7.1% of
students used them regularly.

To create mind maps, students were offered a choice of digital platforms for online work,
paper media, or digital platforms for classroom work. Only 7.1% of respondents chose
paper media for their work, while the rest of the students used applications. The most
popular platforms are indicated in Figure 1.
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Figure 1
Student platform choices for Mind Mapping (%)

Paper Media 7,10%
Other Apps 12%
Coggle 11,90%
Miro 19%
Canva 50%
0% 10% 20% 30% 40% 50% 60%

The main focus of our research was on the feasibility of using mind maps in class.
Therefore, important question was to determine how much mind maps helped students
structure the material of the topic when preparing for class. For the assessment, we used
Likert's scale, where respondents rated their degree of agreement or disagreement on
an ordered scale (from ‘Did not help at all' to ‘Helped significantly’).

Almost unanimously (95.2%), students agreed that mind maps helped them structure
academic material of the topics studied. 35.7% responded that the maps helped
‘'significantly, and 35.7% responded that they helped ‘well. Another 4.8% felt that the
maps were ‘moderately’ helpful.

When asked whether creating a mental map helped them better understand the cause-
and-effect relationships between processes and concepts, 83.3% answered ‘yes,’ 14.3%
noted partial benefit, and only 2.4% (n=1) did not find it helpful.

The respondents' experience shows that the use of mind maps greatly facilitates the
process of studying literature without outside help. The respondents' answers are shown
in Figure 2.

Figure 2

Subjective assessment by respondents of the effectiveness of working with information
sources using mind maps

10%
= not at all contributed
e little contributed
moderately contributed
good contributed
57% significantly contributed
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90.5% of respondents noted that creating mind maps was a motivational and creative
task. 7.1% partially felt this function, and 2.4% (n=1) did not see any benefit.

We wanted to understand which elements of mind maps are key to understanding the
topic. The survey results are shown in Table 1. Only 11.9% of respondents noted the ‘central
image’ as a key element of a mind map. However, it is important for focusing attention
and triggering associative thinking, and is the focal point of the map. We believe that
this indicator is low because the central image is often a picture. Meanwhile, 38.1% of
respondents voted for the importance of the ‘Image’. Images are indeed an important
element of maps, as we process visual information faster and remember it more quickly.

For each topic, we gave students a table with KROK tests, where they had to identify ‘Key
Words' and incorporate them into the mind map. This is necessary for preparing for the
KROK and for associative memorisation, which makes the map easy and flexible to read.
59.5% of respondents voted for the importance of ‘Keywords'. Surch element as ‘Colour’
divides information into logical zones, which helps to structure the map in memory.

In our survey, 9.5% of students noted the importance of this element. We believe that
this indicator is low because one topic contains many blocks that are not simplified by
colouring them in different colours and may even interfere. Therefore, the use of colour
may be more appropriate if the topic has a small number of blocks. ‘Branches’ and
‘Arrows’ are important details of mind maps. They were voted for by 40.5% and 28.5% of
respondents, respectively. Branches represent key sections of a topic and provide
detailed information. Arrows show the non-linearity of interactions between concepts
(Table ).

Tablel
The most useful elements of a mind map according to students

Mind map elements Number of responses Percentage of total
Central Image 5 11,9%
Keywords 25 59,5%
Image 16 38,1%
Branches 17 40,5%
Arrows 12 28,5%
Color 4 9,5%

During the classes, students worked on the topic in groups and then created mind maps.
Then, each team presented their map to the whole class. After the presentation, students
could ask the presenters questions or clarify the information provided. According to the
survey, 90.5% of respondents said that they understood the topic better, and 9.5% said
that it was partially useful.

It was also key for us to determine the effectiveness of mind maps compared to
traditional methods, in particular, note-taking. 28.6% of respondents noted the
significant effectiveness of maps, 59.5% recognised their overall effectiveness, and 11.9%
noted moderate effectiveness.

To obtain feedback, students' experience in working with mind maps was analyzed. In
particular, the time spent on creating mind maps, the cognitive accessibility and
practical value of the instructions provided, the problems that arose during the work, as
well as the students' subjective suggestions for optimizing the use of this method in
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further education were analyzed. Most respondents, namely 54.8%, said that it took them
1-2 hours to create a mind map; 26.2% said 2-3 hours; 16.7% said more than 3 hours; and
2.4% said less than 1 hour.

Regarding the instructions provided, on a scale of 1to 5, where 1is ‘Not clear at all'and 5
is ‘Completely clear, 57.1% chose ‘5, 35.7% chose ‘4, and 7.1% chose ‘3.

We believe this is due to the fact that the video instruction we provided was only for work
on the Miro platform. Students chose other platforms and took a long time to
understand their use. work.

The majority of respondents (57.1%) said they had no problems working with mind maps.
11.9% mentioned the creativity of the authors, which slowed down the process; 16.6%
noted that they had certain difficulties in understanding the programmes; 7.1%
mentioned lack of time; 4.7% mentioned technical problems, in particular problems with
lighting; 2.3% mentioned problems with communication within the group (Fig. 3).

Figure 3
Difficulties encountered by students when creating a mind map

60,00% 57,10%
50,00%
40,00%

30,00%

16,60%
20,00% 4
° 1,90%
7,10%
[¢) ? O,
10,00% 2,30% 4,70%
0,00%

no problems difficulties in communication lack of time creativity of technical
understanding in the group authors problems

programs

Among the most common suggestions for improving the use of mind maps, most
students said they had no suggestions — 57.1%. Among the leading suggestions were: Use
maps not only in medical biology, but also in other subjects’ —7.1%, ‘Use them more often’
- 24.4%, 'Use mind mayps not only for preparation, but also for summarising and reviewing
material’ — 7.1%, ‘Integrate maps into the learning process as an auxiliary tool’ — 7.1%.

DISCUSSION

To complete the assignment, we offered students a choice of paper or digital platforms:
Coogle, XMind, the cross-platform service Canva, or the interactive whiteboard Miro
(Zuziak & Rabetska, 2025). Most students chose digital platforms over traditional paper
media. Zainuddin et al. note that digital platforms allow students to focus on the content
of learning and minimise the time spent on technical design, thus reducing cognitive
load (Zainal Abidin et al,, 2025). Suryani et al. (2024) confirm their colleagues' opinion,
noting that the use of digital environments contributes to the development of students'
digital competence and their greater involvement in the content of the work.

In our opinion, another reason for using digital platforms may be the convenient
dynamic editing of material and the high level of digital literacy of today's youth. The
choice of Canva as the preferred platform can be explained by its intuitive interface and
the availability of ready-made templates, which also minimises cognitive load and the
technical part of the work. Canva has an intuitive interface with drag-and-drop features

324 educationalchallenges.org.ua


http://educationalchallenges.org.ua/

EDUCATIONAL CHALLENGES, Vol. 3], Issue 1 ISSN 2709-7986 (online)

and professional templates, making it an accessible platform for high-quality design
even without special skills (Pedroso et al,, 2023). The results of a study by Anandha, R. P,
et al. show that Canva improves engagement, comprehension, and cognitive
development during lessons, leading to positive learning outcomes and serving as a
digital tool for effective note-taking (Jamaludin & Sedek, 2024).

When working on the material, students noted that ‘Key words' (59.5%) became a
priority, which we associate with the specifics of preparing for the KROK exam. Students
focus on terminological markers that are critical for solving test tasks. We did not find
any information in the literature about the role of keywords in the training of medical
students, but we assume that students view the mind map not as an illustration, but as
a navigation scheme, where keywords serve as markers for quick identification of correct
answers in KROK tests. The low importance rating of colour (9.5%) and the central image
(11.9%) may indicate a purely pragmatic approach to learning on the part of future
medical professionals.

We assume that the large amount of medical information forces students to perceive
colour not as a stimulus for orientation, but as additional visual noise, especially in
complex multi-component topics. Students identify the important role of ‘Branches’ and
‘Arrows’ in structuring and processing material. This is natural, as these components of
the maps reflect the logical structure of the topic. However, when comparing these two
concepts, the relatively low percentage of arrow usage (28.5%) compared to branches
(40.5%) indicates that respondents prefer a hierarchical structuring of knowledge (Novak
& Canas, 2008).

A positive assessment in structuring the material and improving understanding of
cause-and-effect relationships may indicate that the student is moving from passive
reading to active use of knowledge. Recording what has been read in the form of a
diagram with key words and their interrelationships highlighted forces the student to
think and analyse the material (Kravets et al.,, 2025). It is particularly significant that 100%
of respondents recognised the usefulness of maps in independent work with literature.
This indicates the development of self-regulated learning skills, which are critical for the
medical profession. In other words, students set specific goals for themselves, control the
learning process, and adapt strategies to achieve better results (White et al., 2013).

The advantage of mind maps over traditional note-taking for 88.1% of respondents
confirms the conclusions of Farrand et al. that non-linear visualisation is better suited to
the memory architecture of future doctors. Their research reports that mind maps
improve the actual memorisation of medical information by 10% compared to traditional
learning methods (Farrand et al., 2002).

CONCLUSIONS

1. The introduction of mind maps into the medical biology teaching process has
demonstrated high didactic value: 95.2% of students confirmed an improvement in
the structuring of material, and 83.3% confirmed a deeper understanding of cause-
and-effect relationships. This confirms that a non-linear form of presenting
information is relevant for overcoming the barriers of ‘clip thinking' among modern
students.

2. The mind mapping technique has a significant advantage over traditional note-
taking for 88.1% of respondents.
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3. Digital platforms (92.9%) dominate over paper media, with Canva (50%) leading the
way. This is due to the high level of digital literacy among students and the desire to
minimise external cognitive load through intuitive interfaces and ready-made
templates.

4, Analysis of the key elements of the cards revealed a specific ‘medical’ visualization
profile: priority of keywords (59.5%) and branches (40.5%). This choice is due to the
focus on preparing for the KROK exam, where keywords serve as terminological
markers for quick identification of correct answers.

5. Despite the time spent (1-2 hours for 54.8% of respondents), students demonstrate
high motivation for the method. The high demand for the integration of mind maps
into the study of other disciplines emphasises the need to create unified
methodological recommendations and multimedia instructions for various digital
platforms in order to optimise the independent work of future specialists.
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