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Abstract. This study investigates the role of design-thinking activities
in developing creativity and empathy among preservice teachers, highlighting
the potential of this approach for modern teacher education programs. A mixed-
methods design was employed, combining quantitative data from a Likert-scale
questionnaire with qualitative insights from open-ended questions. Twenty-eight
undergraduate students enrolled in a pedagogical program participated in a series
of design-thinking tasks throughout one academic semester. These activities
included empathy-building exercises, problem-definition workshops, ideation
sessions, lesson prototyping, and peer-feedback exercises. Quantitative analysis
indicated that participants perceived significant improvements in both creativity
(mean = 4.3) and empathy (mean = 4.1), as well as increased confidence in
applying design-thinking strategies in their future teaching practice. Qualitative
responses further highlighted the value of iterative and learner-centered problem-
solving, emphasizing how the activities helped students understand learners’
perspectives, experiment with instructional strategies, and develop reflective
thinking skills. Some participants noted challenges, such as difficulties in defining
precise problems and managing time during prototyping, which were generally
considered constructive experiences that fostered resilience and adaptability. The
findings suggest that design-thinking methodologies not only enhance individual
competencies but also promote an integrated mindset combining creativity,
empathy, and reflective practice, essential for future teachers navigating complex
educational environments. Based on these results, practical recommendations
for integrating design thinking into teacher preparation programs are provided,
including structured guidance, hands-on exercises, reflective practice, and
opportunities for long-term application.
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Introduction

In recent years, teacher education systems worldwide have undergone a
significant transformation driven by rapid technological advancement, changes
in student learning needs, and growing expectations for teachers’ creative and
human-centered problem-solving skills. As contemporary classrooms become
more diverse and complex, future teachers are increasingly required not only
to master subject knowledge but also to demonstrate empathy, flexibility, and
innovative thinking in designing learning experiences. These demands highlight
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the need for pedagogical approaches that foster both creativity and a deep
understanding of learners’ perspectives.

Recent international studies emphasize that future teachers require not
only subject-specific competencies but also creative problem-solving abilities,
empathy, collaboration, and adaptability in digitally transformed educational
environments. Research conducted in teacher education programs demonstrates
that design thinking contributes to learner-centered pedagogical practices,
reflective thinking, and the development of innovative instructional strategies. In
this context, design thinking is increasingly recognized as an effective approach
for preparing teachers capable of responding to the challenges of contemporary
education.

Design thinking, originally developed in the fields of engineering and
product innovation, has emerged as a powerful educational methodology capable
of addressing these challenges. Characterized by its iterative, learner-centered
process-empathizing, defining problems, ideating, prototyping, and testing-design
thinking encourages preservice teachers to approach educational problems with
curiosity, openness, and a willingness to experiment. Research shows that design-
thinking-based approaches enhance students’ ability to generate original ideas,
collaborate effectively, and develop solutions grounded in real learner needs.
Such qualities are essential for future teachers who must navigate unpredictable
classroom situations and design inclusive, engaging learning environments.

In teacher education, design thinking holds particular promise for cultivating
two critical competencies: creativity and empathy. Creativity enables preservice
teachers to design innovative instructional strategies and adapt to diverse student
learning styles. Empathy, in turn, helps them understand learners’ experiences,
motivations, and challenges, making instruction more responsive and supportive.
Together, these competencies form the foundation of human-centered teaching.

Despite its potential, the integration of design thinking into teacher
preparation programs remains an emerging field. Many studies highlight its
relevance, yet limited research has examined how design-thinking-based
activities specifically contribute to the development of creativity and empathy
among preservice teachers. Addressing this gap is particularly important for
modernizing teacher education practices and aligning them with 21st-century
educational expectations.

Therefore, this study explores the role of design thinking in teacher
education with a focus on how it supports the development of student creativity
and empathy. By analyzing theoretical foundations and presenting small-scale
qualitative findings, the paper aims to provide insights into effective pedagogical
strategies for preparing future teachers capable of designing meaningful, learner-
centered educational experiences.

Existing studies have examined the implementation of design thinking
in higher education, interdisciplinary learning, and teacher preparation.
International researchers highlight that design-thinking-based learning
environments foster creativity, collaboration, and human-centered approaches to
educational problem solving. At the same time, domestic studies mainly focus
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on innovation in pedagogy and digital transformation, while the role of design
thinking in developing empathy and creativity among preservice teachers remains
insufficiently explored. Therefore, further research in this area is necessary.

Materials and methods

This study employed a mixed-methods approach combining a small-scale
survey with elements of qualitative analysis in order to examine how design-
thinking-based learning activities contribute to the development of creativity and
empathy among preservice teachers. Mixed methodology was selected because
the competencies under investigation creative ideation, empathic awareness, and
reflective thinking are multidimensional and cannot be fully captured through
quantitative measures alone, a rationale supported in contemporary educational
research [1].

The research was conducted at a Kazakhstani university and involved
28 preservice teachers enrolled in third- and fourth-year teacher preparation
programs. All participants had prior exposure to design-thinking principles
through coursework, and their participation was voluntary. Data were collected
using a student questionnaire developed for this study, which consisted of ten
Likert-scale items and five open-ended questions. The Likert-scale items were
rated on a 5-point scale (1 = Strongly Disagree, 5 = Strongly Agree) and measured
perceived development in creativity, empathy, and the applicability of design-
thinking activities in future teaching. Sample items included statements such as:
“Design-thinking activities helped me generate more original ideas,” “Empathy-
based tasks helped me better understand learners’ needs,” and “I feel confident
applying design thinking in my future teaching.”

To ensure content validity, the questionnaire items were developed based
on existing studies related to creativity, empathy, and design thinking in education
and were reviewed by two experts in nenarorical research and teacher education.
A pilot administration with a small group of students (n=8) was conducted to
clarify wording and improve item consistency. Internal consistency reliability of
the Likert-scale items demonstrated acceptable results (Cronbach’s alpha = 0.81).

The open-ended questions prompted students to describe the most helpful
design-thinking activities, how these activities influenced their understanding of
learners, challenges encountered during the tasks, and how they plan to use design
thinking in their future teaching. Presenting the full version of the questionnaire
in the text ensures transparency and allows replication of the study.

During one academic semester, students engaged in a sequence of design-
thinking activities integrated into a methods course. These activities followed
the widely used five-stage model-empathizing, defining, ideating, prototyping,
and testing [2]. Students conducted empathy-based tasks such as interviews and
observations, formulated learner-centered problem statements, participated in
ideation workshops, created prototypes of lesson plans or instructional materials,
and tested these prototypes through peer feedback. At the end of the course, they
completed the questionnaire reflecting on their experiences.
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Quantitative data obtained from the Likert-scale questions were
summarized using descriptive statistics to identify general trends in students’
self-assessments of creative and empathic development. Qualitative responses
were analyzed using thematic coding following the guidelines of Braun and
Clarke [3]. Initial codes were generated independently from the data and later
clustered into broader categories reflecting students’ perceptions of creative
growth, empathy development, challenges encountered during design-thinking
tasks, and the perceived relevance of design thinking for future teaching. The
integration of quantitative and qualitative findings allowed for triangulation,
thereby strengthening the credibility of the results in line with recommendations
for mixed-methods educational research [4-7].

Results

To quantify the students’ responses on the Likert scale, the following
formula was used to calculate the mean score for each item:

n 1
Z i=1 X
n

where X represents the mean score for a given item, x' is the score assigned
by the i-th respondent, and n is the total number of respondents. This formula
allowed us to obtain a general measure of perceived growth in creativity, empathy,
and the applicability of design-thinking activities for future teaching.

Analysis of the Likert-scale items indicated that design-thinking activities
had a positive impact on the development of both creativity and empathy among
preservice teachers. The mean score for creativity-related items was 4.3 out
of 5, suggesting that most students felt more confident in generating original
ideas, designing innovative solutions, and thinking beyond traditional teaching
methods. The quantitative findings are summarized in Table 1.

X:

Table 1. Mean scores of students’ perceptions of design-thinking activities

Variable Mean score
Creativity development 4.3
Empathy development 4.1
Usefulness for future teaching 4.2
Confidence in applying design thinking 4.0

Empathy-related items received a mean score of 4.1, reflecting an increased
awareness of learners’ needs, emotions, and challenges. The perceived usefulness
of design-thinking activities for future teaching scored 4.2, and confidence in
applying the design-thinking model in real pedagogical practice averaged 4.0.

Qualitative analysis of the open-ended responses further confirmed
these findings. Students frequently noted that empathy-building tasks, such as
interviews and classroom observations, helped them better understand learners’
perspectives. One student remarked, “Design-thinking exercises made me think
deeply about students’ feelings and motivations, which I rarely considered
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before.” Another wrote, “Creating lesson prototypes allowed me to experiment
and test my ideas without fear, which boosted my creative confidence.”

Some participants reported challenges during the process, including
difficulty in defining precise problem statements and time constraints during
prototyping. However, these challenges were generally perceived as constructive,
contributing to the development of problem-solving resilience and iterative
thinking skills.

Overall, the combination of quantitative and qualitative data indicated
that the majority of participants perceived significant gains in both creative and
empathic competencies. Most students also expressed the intention to apply
design-thinking approaches in their future teaching, demonstrating the practical
relevance and potential of these methods in teacher education.

Discussion

The results of this study indicate that integrating design-thinking activities
into teacher education programs has a positive effect on developing both creativity
and empathy among preservice teachers. The quantitative findings, with mean
Likert-scale scores of 4.3 for creativity and 4.1 for empathy, suggest that students
perceived a notable increase in their ability to generate innovative solutions and
understand learners’ perspectives. These results align with previous research
highlighting design thinking as an effective method for enhancing creative
confidence and learner-centered thinking in educational contexts.

Qualitative responses further supported these conclusions, revealing that
students valued empathy-building exercises such as peer interviews, classroom
observations, and problem-definition tasks. Many participants reported that these
activities helped them better recognize the needs, motivations, and challenges of
learners, which is consistent with the literature emphasizing empathy as a core
competency in 21st-century teaching.

Although some students encountered challenges, such as difficulty
formulating precise problem statements and managing time during prototyping,
these were largely viewed as constructive elements of the learning process. The
iterative nature of design thinking encourages reflection and resilience, enabling
future teachers to adapt to complex classroom situations and develop flexible
problem-solving strategies.

The findings of this study are consistent with previous international research
demonstrating that design thinking supports creative confidence, reflective
practice, and learner-centered pedagogical thinking among preservice teachers.
Similar results were reported in studies emphasizing the role of empathy-driven
instructional design and collaborative problem solving in teacher education
contexts. This consistency suggests that design thinking may serve as a universal
pedagogical framework applicable across diverse educational systems.

Importantly, the study suggests that design-thinking activities do not
only enhance isolated skills but also cultivate an integrated mindset combining
creativity, empathy, and reflective thinking. This holistic development is critical
for preservice teachers, who must navigate increasingly diverse and dynamic
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educational environments. Moreover, the high levels of student intention to
apply design thinking in their future teaching indicate the practical relevance and
sustainability of these approaches in teacher education programs.

In conclusion, the findings highlight the value of incorporating design-
thinking methodologies into teacher preparation curricula. By promoting both
creativity and empathy, such approaches prepare future teachers to design more
engaging, inclusive, and learner-centered educational experiences. Despite the
positive findings, this study has several limitations. The sample size was relatively
small and limited to one university context, which restricts the generalizability
of the results. In addition, the study relied primarily on self-reported perceptions
rather than objective measurements of creativity and empathy development.
Therefore, the findings should be interpreted with caution. Future research could
expand on this study by examining larger and more diverse student populations,
assessing long-term impacts, and exploring the integration of digital tools
within the design-thinking framework to further enhance preservice teachers’
competencies.

Conclusion

This study examined the role of design-thinking activities in developing
creativity and empathy among preservice teachers. The findings indicate
that engaging students in structured design-thinking tasks-such as empathy-
building exercises, problem-definition workshops, ideation sessions, and
lesson prototyping-can significantly enhance both their creative and empathic
competencies. Quantitative data from the Likert-scale questionnaire revealed
high perceived gains in these areas, while qualitative responses highlighted the
practical and reflective benefits of the approach.

Challenges encountered during the activities, including defining precise
problem statements and managing time during prototyping, were generally
perceived as constructive, fostering resilience, iterative thinking, and problem-
solving skills. Importantly, students reported strong intentions to apply design-
thinking methods in their future teaching, suggesting that such experiences have
lasting relevance for professional practice.

Overall, this study supports the integration of design-thinking methodologies
into teacher education programs as an effective means of preparing future teachers
to design learner-centered, inclusive, and innovative educational experiences.
By fostering creativity, empathy, and reflective thinking, design-thinking-based
approaches contribute to the development of well-rounded, adaptable educators
capable of addressing the complex demands of contemporary classrooms.

Based on the findings, the following practical recommendations are
proposed for teacher education programs:

1. Integrate design-thinking modules across pedagogical courses to provide
consistent exposure to creativity- and empathy-building activities.

2. Incorporate hands-on, iterative tasks such as lesson prototyping and peer-
feedback exercises to strengthen students’ problem-solving and reflective skills.
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3. Provide structured guidance on problem-definition to help students
formulate clear and actionable educational challenges.

4. Allocate sufficient time for prototyping and ideation, ensuring students
can explore ideas fully without excessive time pressure.

5. Encourage reflective practice by combining quantitative self-assessment
(e.g., Likert-scale surveys) with qualitative reflection on the learning process.

6. Promote long-term application by supporting students in transferring
design-thinking skills to real classroom situations during teaching practice or
internships.

Future research could examine the long-term effects of integrating design
thinking, explore larger and more diverse student populations, and investigate
the use of digital tools to further enhance creativity and empathy in teacher
preparation programs.
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IEJATOI'TAPIBI JASIPJIAY )KYHUECIHAE OMJIAY JTU3AWHDBI:
CTYAEHTTIK KPEATUBTUIIK ITEH SMIIATUSHBI JIAMBITY
*Masxenosa P.B.!, Tokrei0aeBa I.C.2, CanxaeBa A.H.}

*123E A. bekeroB arbiHaarbl KaparaHpl YITTBIK 3€pTTEY YHUBEPCHUTETI,
Kaparanapl, Kazakcran

Angarna. byn 3eprrey Oonmamak negarorrtapiblH KpeaTHBTUIIT MeH
SMIIATUSICHIH JaMBITy[la OWJIAy TU3AWHBIHBIH POJIH KapacThIPaabl KoHE Oy
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TOCUINIH Ka3ipri 3aMaHfbl MyFajgiMzepAl Aaspriay OaraapiaMainapbl YILUIH
MOTCHITMAIBIH KOPCETeNl. 3epTTey/le CaHABIK JKOHE CamalblK OIICTePAIH
KOMOMHAIMACH  KOJMJIAHBUIARI: JlalikepT 1mKanacel OOWBIHINA —cayajJHama
JKOHE allbIK CYpakKTap apKbUIbl aJbIHFAH JEpPEeKTep TajJaHbl. 3epTTeyre
MearorukaiblK OarbITTarbl 28 CTYAEHT KaTbICThl, onap Oip OKy ceMmecTpi
IIiHAe OMjay JW3ailHbIHA HETI3JENTreH TarchlpMaiapabl OpBIHIAAABL. by
TaIChlpMaliap AMIIATUSHBI 1aMbITY KaTThIFyJIapbl, MeJarorukajiblK Maceaenepil
aHBIKTay CEMUHAapiaphbl, i reHepaluschl ceccusiapbl, cabak MpOTOTUITEPIH
JKacay >KOHE opinTecTepMeH Kepl OaiinaHbic amynbl KamThlabl. CayasiHama
HOTWIKEJIEPIHE COMKEC, KAaTBICYNIbUIAp KPEaTHBTUIIKTIH (opTama Oamn = 4,3)
KoHEe SMIaTHUsHbIH (oprama Oamn = 4,1) aifrapnblkrail ©CKeHIH, COHJIai-aK
oilylay AM3aiiHbl oicTepiH OosalaK MeAarorukaiblK TxKipuOene KoyjaHyra
CEHIMIIUTIKTIH apTKaHbIH aTam ©TTi. AIIBIK CypaKTapra aJlbIHFaH KayarTap
CTYACHTTEPIIH OKYIIbUIAPIBIH KaKETTUTIKTEPIH, SMOLMUSIAPBIH TYCIHY, cal0ak
KYPTi3yaiH TPl SAICTepiH Taxipudeney sxoHe pedieKcust JaFAbUIapbIH 1aMbITY
TYPFBICBIHAH TOKIpUOEHIH MaHBI3IbI €KeHIH KepceTTi. Keibip Karbicymibuiap
HaKTbl MpoOiemanap/bl aHbIKTAy/la OHE IPOTOTUIl Kacay Ke31HJE YaKbIT
TaIIBUIBIFbIHA OAMIIAHBICTHI KUBIHIBIKTAPBI aTarn oTTi, O1pak OyJ1 KUBIHIBIKTAP
KOHCTPYKTHBTI TOXiprOe peTiHae KaObUIIAHbI, OUTKEH1 olap TO3IMIUIIK MeH
MKEM/J Oilay/ibl JaMbITyFa bIKIAN €TTi. 3epTTey HOTHKEJepl oiiay Au3aiiHbl
OMICTEpIHIH TEK MEKe KOMIIETEHUUSUIapAbl JaMbITyFa FaHa €MeC, COHbIMEH
Karap KpeaTUBTUIIK, SMIATUs *oHE Pe(UIEeKCUBTIK Jar/blLIapibl OipiKTIpETiH
MHTErpaTUBTI OiJlay KaJbIITACThIpyFa MYMKIHJIK OEpeTiHIH KOpCEeTTI.
byn xacuerrep Oomamiak memarorrapra Kypaeni OuriM Oepy KarmalbiHIa
TUIMI1 XKYMBIC ICTE€yre KeMeKTecedl. AJIbIHFaH JIepeKTepre CyHeHe OTBIPHIIL,
CTYJIEHTTEpAIH MNPaKTUKAJIBIK JaFlbUIapblH JAMbBITY YILIIH OWay JW3aiiHbIH
NeJarorukaiblK OargapiaMaiapra €HrI3yre apHajlfaH YCbIHBIMIAp Oepuil,
COHBIH IHIHJAE KYPBUIBIMIBIK HYCKAy/lbIK, IPaKTUKAJbIK TarcklpMaiap,
peIIeKCUBTIK dpeKeTTep KOHE Y3aK Mep31M/Il KOJIJaHy MYMKIHIKTEPI.

Tipek ce3aep: oinay au3aiiHbl, Ielarorrapabl JAaspliay, KpeaTUBTLUIIK,
aMIaTusi, OoJaIlaK Ieaarorrap, MHHOBAIMSUIBIK OKBITY SJICTEpl, CTYICHTTED,
pednexcus

I[H3Ale-MI)IHIJIEHI/IE B IIEJATOI'MYECKOM OBPA3OBAHUMU:
PASBBUTHUE KPEATUBHOCTHU U SMIIATUU CTYAEHTOB
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AHHOTauus. JJaHHOE HCCIEI0BAHUE NTOCBSAIICHO U3YYCHHUIO POJIU TU3aliH-
MBIIIJIEHUS] B PAa3BUTUM KPEAaTHUBHOCTU W AMMATUM y OyaylMX I€l1aroroB
U TOAYEPKHMBACT NOTEHIMAJI 3TOT0 IOAXOAA I COBPEMEHHBIX IIPOrpPAMM
IIOATOTOBKH yUHTENIEl. B uccie1oBaHNM IPUMEHSIIACH CMEIIaHHAsI METOI0JIOT S,
BKJIFOYAOIIAS] KOJIMYECTBEHHBIN AHAIN3 JAHHBIX C IIOMOIIBIO AHKETHI 110 IIKaJe
JlalikepTa M KaueCTBEHHBIM aHAJIU3 OTKPBITBIX BONPOCOB. B mccienoBaHuun
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MPUHSUIA y4yacTHe 28 CTYIEHTOB IE€Jarornyeckoro HarpaBieHUs, KOTOpPbIE Ha
MPOTSKEHUHU OJTHOTO Y4eOHOI0 ceMecTpa BhIIOIHSUIN PsiJ] 3aJaHUI, OCHOBaHHBIX
Ha MpPUHOUOAX AU3alH-MBIIUICHUS. OTH 3a/laHds BKIIOYAIW YIpaKHEHUs
[0 Pa3BUTHIO AMIATHUH, CEMHUHApbl MO (OPMYIUPOBAHUIO TENArOIMYECKHUX
po0JsieM, cecCuM TeHepaluHu UAeH, MPOTOTUIIMPOBAHHE YPOKOB M B3aHUMHOE
00CyXKJIeHHE pe3yabTaTOB Cpear CTyAeHTOB. KoinnuecTBEHHbIN aHanu3 1mokasall,
YTO YYaCTHMKH MCCJIEIOBAaHUS OTMETHJIM 3HAUUTEJIbHOE YIy4YIlEHUE Kak
KpeaTuBHOCTH (cpenuuil Oamn = 4,3), Tak u smnaruu (cpeauuii 6amn = 4,1), a
TaK)K€ IMOBBIILIEHUE YBEPEHHOCTH B IMPUMEHEHUU METOJOB JU3alH-MBILIUICHUS
B Oymymied megarormueckor npaktuke. KauecTBeHHBbIC NaHHBIE TMOTYEPKHYITU
LEHHOCTb UTEPAaTUBHOIO M OPHUEHTHUPOBAHHOIO HA Y4YEHHKa [OJAX0/a,
MOKa3bIBasi, KaKk 3a/laHusl I[OMOTaJld CTYAEHTaM IOHUMAaTh MOTPEOHOCTU U
SMOLIMU 00y4aroluXcs, SKCIEPUMEHTHPOBATh C METOAMKAMU IPENOoiaBaHus U
pa3BuBaTh HaBBIKK peduiekcun. HekoTopble y4acTHUKH OTMETUIIM TPYIHOCTH,
CBSI3aHHbIE C (POPMYJIMPOBAHHWEM TOYHBIX MPOOJIEM M OrpaHUYEHUSIMHU 10
BPEMEHH IPHU NPOTOTUIHPOBAHUH, KOTOPbIE, TEM HE MEHEE, BOCIPUHUMAIINCH
KaK KOHCTPYKTHBHBIA OIIBIT, CIIOCOOCTBYIOIIUN PAa3BUTHIO YCTOWYUBOCTH U
rMOKOCTH MBILUIEHUS. Pe3ynbTaTsl nccie1oBaHus CBUAETENBCTBYIOT O TOM, YTO
METO/bl JTN3alH-MBIIUIEHUS CIIOCOOCTBYIOT HE TOJBKO PA3BUTHIO OTAEIBHBIX
KOMIIETEHIIMH, HO U (OPMUPOBAHUIO HHTETPUPOBAHHOIO  MBILUICHHUS,
COYETAIOIIEr0 KPeaTuBHOCTh, SMIIATHIO U pe(IEeKCUBHBIE HABBIKM HEOOXOIUMBIX
Ka4eCcTB /Ui OyAdyIIuX IMeAaroroB, padOTAIONIMX B CIOKHON 00pa3oBaTeIbHOM
cpene.

KuarueBble ciaoBa: M3aliH-MBIILIEHUE, IIOATOTOBKA  IIE€JAroros,
KpeaTUBHOCTb, AMIarus, Oyaylue TeJaroru, HWHHOBAIIMOHHBIE METObI
00y4eHHUs, CTyACHTHI, peduieKkcus
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