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PSYCHOLOGICAL MECHANISMS OF STUDENT COLLABORATION IN PRE-SERVICE
TEACHER EDUCATION

Abstract

This article examines how student collaboration contributes to the psychological development of
pre-service teachers. The study identifies the influence of student-led collaborative activities on
several key psychological components essential for teacher preparation, including increased learning
motivation, strengthened self-esteem, enhanced self-confidence and the development of reflective
thinking. The empirical investigation was conducted within the student-led academic club «Bilim
Vectory», established in 2025 at the Department of Primary Education at Abai Kazakh National
Pedagogical University. A mixed-methods design was employed: quantitative data were analysed
using SPSS, while qualitative data were collected through reflective journals and observational
records. The findings demonstrate that structured student collaboration positively affects not only
professional competencies but also personal and psychological growth. Collaborative activities foster
a supportive environment grounded in responsibility, mutual trust and professional orientation. The
study highlights the importance of implementing innovative educational models that promote the
professional and psychological potential of students in teacher education programmes.

Keywords: student collaboration, motivation, self-esteem, confidence, reflective thinking, training
of future teachers, professional development.
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ICUXOJIOTMYECKUE MEXAHU3MBbI CTYJIEHYECKOM
KOJIJTABOPAIIUY B TIOJATOTOBKE BYJIYIIIUX YUUTEJEHN

Annomayus

B cratbe paccMaTpHBArOTCS IMICHMXOJIOTMIECKUE MEXaHU3MbI Pa3BUTHS OYIyIIMX YYUTEIeH depes3
COBMECTHYIO JIESIT€IbHOCTh CTYACHTOB B paMKaXx BHEY4eOHOTO aKaJeMHUYecKoro Kiyoa.
WccnenoBanue onpeenser BIUSHUE CTYJEHUYECKON KOJTabopali Ha KIII0YEBbIE TICUXOJIOIMYECKHE
KOMITOHEHTBI, Ba)KHbIE IS MPOPECCHOHATHLHON TOATOTOBKM TIe/arora: IOBBIIICHHE YdeOHOU
MOTHBALMU, YKPEIUIEHUE CaMOOLIEHKH, pa3BUTHE YBEPEHHOCTH B cebe u (opMUpOBaHHE
pedIIEKCUBHOTO MBIIIIEHUS. DMIMPUIECKOE UCCIIE0BaHNE ObLUIO MPOBEJEHO Ha 0a3e CTyIeHUYECKOTO
kiyoa «Bilim Vectory», co3gannoro B 2025 roay Ha kadenpe HauanbHOTO 00pazoBanus Kazaxckoro
HAIIMOHAIBHOTO TE/IarOTUYECKOTO YHUBEpCUTETa WMeHH Alas. [IpuMeHEH cMemaHHbBIN au3aiiH:
KOJIMYECTBEHHBIE JaHHbIe oOpalaTbiBaich B mporpamMe SPSS, a kadecTBEHHbIE MOJyY€HBI Ha
OCHOBE  pe(IIeKCHBHBIX JHEBHUKOB W  HaONMIOACHWHA. Pe3ymbTarhl  TMOKa3bIBAOT,  YTO
CTPYKTYpHUPOBaHHAS CTY/IEHUYECKas KOJUIa0opaIusi CoCOOCTBYET HE TOIBKO MPOGEeCCHOHATHHOMY,
HO ¥ JINYHOCTHO-TICHXOJIOTHYECKOMY POCTY OYAYIINX yuuTenel, opMupys Cpeay OTBETCTBEHHOCTH,
B3aUMHON TO/UIEpKKH ¥ JoBepus. VccnenoBanwe TOMYEPKUBAET 3HAYMMOCTD BHEIPEHHUS
MHHOBALIMOHHBIX 00pa30BaTeIbHBIX MOJENCH, HAlpaBIEHHBIX Ha Pa3BUTHE MPO(PECCHOHATBHOTO U
MICUXOJIOTUYECKOTO MOTEHIMANIa CTYIEHTOB MEarornuecKuX CrelruaibHOCTEN.

KuroueBble cioBa: CTyneHYeCKO€ COTPYIHHUYECTBO, KIIyO, MOTHBAIUS, CAMOOLICHKA, YBEPEH-
HOCTb, pe(JIEKCHBHOE MBIIIUIEHUE, TOArOTOBKA OYAYIIUX yduTeael, MpoPecCHOHATbHOE Pa3BUTHE.

P.K bazapbexosa ’, C. JK. Epxebaesa ', A.Amaneendixvizol !
Y46aii amvinoaswr Kazax ynmmuix nedazoeuxanvix ynusepcumemi, Aimamot, Kazaxcman

BOJIAINAK MYTAJIIMAEPII JAAPJIAY JATBI CTYJAEHTTIK KOJIVIABOPALIUAHBIH
IICUXOJOTI' UAJIBIK MEXAHU3M/IEPI

Anoamna

by makanaga cryaeHTTepaiH OipJIeCKeH OpeKETTeCTIriHe Heri3enreH KoJutabopaius OoJariak
MyFaliMIEep/iH TCUXOJOTHSUIBIK JlaMy YIepiCiHe Kajlail ocep eTEeTiHI KapacThIpbUIalbl. 3epTTey
CTYACHTTIK KOJUTA0OpalMsSHBIH MYFaIMAEpAl KociOu jgasgpiayga MaHbI3AbI OOJBIN TaObUIAThIH
OipHeIe MCUXOJIOTHSIIBIK KOMIIOHCHTTEPre BIKIMAIBIH alKbIHIAW/bI: OKY MOTHBAIMSACHIHBIH aPTYBI,
©31H-031 Oarayay/blH HBIFAIObI, CEHIMUTIKTIH KaJIbINTACYbl KoHE PEe(IEKCUSIIBIK OMIIayIbIH JaMYBbl.
DOMIUpUKaNbIK 3epTTey Abaii atbiHIarsl Ka3zak yITTBIK MeIarorukaiblK YHUBEPCUTETiIHIH bacTaysiin
ourim Oepy kadenpacbinma 2025 >xputel Kypbuiran «Bilim Vectory» CTYAEHTTIK akaJIeMUSIIBIK
KITyObIHBIH Oa3achlHJa Kypri3uial. 3epTTey apajac Au3aiiHFa Herizfenfi: caHibIK aepekrep SPSS
OargapiaMachlHIa OHJIENCe, camlajblK MATIMeTTep pPEe(IeKCHSsIIBIK KYHIENIKTEp MEH Oakpliay
MaTepuangapsl apKbUIbl JKMHAKTaNAbl. HoTwkenep KypbUIBIMAATFaH CTYACHTTIK KOJIIaOoparus
Oonamiak MyFamiMIEpIiH TEeK KOCiOM eMec, COHBIMEH KaTap TYJIFalbIK JKOHE TCUXOJIOTHUSIIBIK
JaMyblHa OH ocep €TETIHIH KepceTTi. bipieckeH >KyMmbIC oNapiblH KayalKepLIUTIK Ce3IMiH, e3apa
CEHIMIe HEeTI3JIeNITeH KapbhIM-KaThIHACHIH JKOHE KOCIOM OaFbITTHUIBIFBIH KAIBIITACTHIPATHIH KOJIAMIIBI
JAMBITYIIIBI OpTa TYABIPaJbl. 3epTTEy MEeJarOTHKAIBIK OaFbITTaFbl CTYICHTTEPIIH KOCIOM KOoHE
NICUXOJIOTUSUIBIK  QJICYEeTIH JaMbITyFa OaFbITTaJFaH HMHHOBAIMSUIBIK OuTiM  Oepy MojenbaepiH
EHAIPYAIH MaHBI3IUTBIFBIH HET13ACH /1.
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Tyiiin  co30ep: CTYACHTTIK KoJuta0opamms, MOTHBAIMs, ©3iH-031 Oaranay, CEHIMIUIIK,
pedIieKkcHsIBIK oifay, Ooamak MyFaiMaepAl Jaspiay, Kocion qamy.

INTRODUCTION Collaborative learning has become a significant component of contemporary
teacher education, as it supports the development of communication skills, professional identity and
psychological readiness for future teaching practice. While collaborative approaches are widely
examined in international scholarship, research in Kazakhstan has predominantly focused on
classroom-based collaboration mediated by instructors. Much less is known about how peer-to-peer,
student-initiated collaboration in extracurricular student activities contributes to the psychological and
professional development of pre-service teachers. This article examines the psychological
development of future primary school teachers through collaborative interaction among students
within a structured extracurricular academic environment. The study explores how student-led peer
collaboration influences key psychological components essential for teacher preparation, including
learning motivation, self-esteem, self-confidence and reflective thinking. These components are
recognised in educational psychology as important predictors of professional growth, self-regulation
and readiness to engage in inquiry-oriented teaching practices. The empirical part of the study was
conducted within the student-led academic club «Bilim Vektory», established in 2025 at the
Department of Primary Education of Abai Kazakh National Pedagogical University. The club
functions as an extracurricular collaborative platform where pre-service teachers voluntarily engage in
teamwork, project-based tasks and peer-supported activities. Unlike classroom collaboration, this
format enables students to initiate activities independently, negotiate roles, distribute responsibility
and reflect on their performance in a psychologically safe and non-evaluative environment. Such
platforms offer unique opportunities to investigate the mechanisms of peer-driven collaboration
without instructor mediation. Despite the substantial body of international literature on collaborative
learning, two important gaps persist in the context of Kazakhstani teacher education.

First, student-led, peer-to-peer extracurricular collaboration among pre-service teachers has not
been sufficiently investigated, as existing studies primarily address formal, instructor-guided
collaboration within academic courses. Second, the psychological mechanisms underlying student-
driven extracurricular collaboration — such as motivation, self-efficacy, reflection and peer support —
remain underexplored, particularly in voluntary learning communities such as academic clubs.

By addressing these gaps, the present study provides new empirical insights into the educational
and psychological value of structured extracurricular peer collaboration and demonstrates the
potential of student-led academic clubs to support the professional development of future primary
school teachers.

To achieve this aim, the study addressed the following research tasks:

- to identify psychological mechanisms activated during student-led peer collaboration;

- to measure changes in motivation, self-efficacy, self-confidence and reflective thinking;

- to compare psychological indicators between participants and non-participants of the club;

- to analyse qualitative evidence demonstrating how these mechanisms operate within
extracurricular collaborative settings.

MATERIALS AND METHODS Collaborative learning has been extensively studied in higher
education, especially within teacher preparation programmes where the development of
communication skills, professional identity and research motivation is considered fundamental. In
international scholarship, collaboration is conceptualised as a structured socio-cognitive process that
supports the co-construction of knowledge, mutual regulation of learning and the development of
higher-order psychological functions. Within educational psychology, collaboration is strongly
associated with motivation, self-efficacy, reflective thinking and socio-emotional development constr
— ucts central to the professional formation of future teachers. This review synthesises key
psychological and pedagogical perspectives explaining how collaborative environments enhance
student development, with particular attention to peer-to-peer, extracurricular formats such as
academic clubs and voluntary learning communities.
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Collaborative learning is grounded in several foundational psychological theories. Bandura’s
social learning theory (1977) emphasises that learning occurs through observation, modelling and
interaction with peers [1]. These social processes shape an individual’s beliefs about their ability to
succeed, thereby influencing engagement, persistence and task-related motivation. This framework is
especially relevant for understanding how student-led extracurricular collaboration enhances
teamwork confidence and research engagement among pre-service teachers.

Vygotsky’s sociocultural theory (1978) and the concept of the Zone of Proximal Development
highlight the importance of dialogic exchange, joint problem-solving and mediated interaction. In
such settings, peers provide cognitive scaffolding that enables learners to perform beyond their
independent capabilities. This theoretical lens aligns closely with the function of academic clubs as
sociocultural spaces in which pre-service teachers negotiate roles, internalise professional behaviours
and develop collaborative norms [2].

Reflection — introduced by Dewey (1938) and conceptualised further by Jarveld (2010) is another
essential component of collaborative learning [3; 4]. Through structured reflection, learners re-
evaluate experiences, question assumptions and cultivate professional judgement. Peer collaboration,
particularly within extracurricular student activities, naturally stimulates reflective thinking through
feedback exchange, shared discussions and exposure to diverse perspectives [5].

Research in teacher education also highlights the socio-psychological benefits of collaboration.
Johnson and Johnson, Smith (1994) and Gillies (2016) demonstrate that collaborative environments
strengthen emotional support, interpersonal communication and positive interdependence,
contributing to deeper engagement and effective cooperative task completion [6; 7]. These
competencies are essential for future teachers who will operate in collegial professional environments.

Drawing on educational psychology, three constructs are especially relevant for the present
study: * research motivation, which increases in collaborative contexts through shared goals and social
reinforcemen [8, 9]. * teamwork confidence (self-efficacy), which develops through repeated
participation in peer-led tasks and cooperative problem-solving [10]. « reflective thinking, which
emerges through metacognitive analysis, peer feedback and perspective-taking [4].

In this research, these constructs are interpreted as pedagogical-psychological indicators directly
relevant to teacher preparation rather than clinical psychological categories.

While classroom-based collaboration has been widely explored, extracurricular peer collaboration
remains significantly underexamined, particularly in Central Asia. International studies show that
academic clubs and learning communities foster intrinsic motivation, leadership, self-regulation and
social belonging [11]. Such environments provide voluntary, autonomous and peer-driven
engagement — conditions not typically present in formal coursework. Research in practice-based
teacher education similarly suggests that extracurricular collaboration enhances initiative, creativity
and resilience, mirroring authentic professional communities [12].

In the Kazakhstani context, psycho-pedagogical studies underscore the importance of
collaboration for emotional stability, communication and reflective culture [13, 14]. However, these
works focus primarily on classroom interactions or teacher-mediated collaboration. Empirical
research on student-led extracurricular collaborative environments — such as academic clubs or
voluntary peer groups — remains scarce. Consequently, little is known about how these formats
influence psychological constructs such as reflective thinking, self-efficacy and research motivation
among pre-service teachers.

In summary, two major gaps remain:

1. a lack of empirical studies on student-led, peer-to-peer extracurricular collaboration among
pre-service teachers in Kazakhstan;

2. insufficient investigation of psychological mechanisms—motivation, self-efficacy, reflection
and peer support — operating within peer-driven extracurricular environments.

The study employed an explanatory sequential mixed-methods design (QUAN — QUAL), which
consisted of two consecutive phases. In the quantitative phase, pre- and post-intervention survey
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measurements were used to assess students’ teamwork confidence, research motivation and reflective
thinking. In the qualitative phase, reflective journals, observation notes and club-related documents
were analysed to explain and deepen the quantitative findings. Integration of the two datasets occurred
at the interpretation stage through triangulation.

Participant selection was guided by clearly defined inclusion criteria to ensure that only students
with sufficient exposure to the intervention were involved in the analysis. Eligible participants were
third- and fourth-year students enrolled in the 6B01303 or 6B01302 educational programmes who had
attended at least 70% of the «Bilim Vektory» club activities. In addition, they were required to
complete both the pre-test and post-test surveys and to provide informed consent. Based on these
criteria, 26 students were included in the experimental group.

A matched comparison group of 26 students was formed to ensure baseline equivalence. Control
group students: were from the same academic programmes and year levels, did not participate in any
structured extracurricular collaboration activities, had comparable academic performance (baseline
GPA difference = 0.11; p > 0.05), followed the standard university curriculum without additional
mentoring or project-based activities.

This ensured that any observed changes could reasonably be attributed to participation in the
club’s extracurricular student activities, rather than external academic factors.

Several measures were taken to minimise pedagogical bias:

» Both groups were taught by the same instructors in their academic courses.

« Club mentors were restricted to facilitatory roles only, without grading or evaluating students
academically.

 Survey responses and reflective journals were anonymised before analysis.

» No academic incentives, grades or rewards were provided for participation.

» The research team did not intervene in academic instruction during the study period.

These procedures ensured that the effects measured were not influenced by teacher preferences or
mentor intervention.

The quantitative instrument consisted of 15 items divided into three subscales:

1. Teamwork Confidence (Self-Efficacy) — 6 items

2. Research Motivation — 5 items

3. Reflective Thinking — 4 items

Items were rated on a 5-point Likert scale (1 = strongly disagree; 5 = strongly agree).

The survey was adapted from established educational psychology scales, including:

Collaborative Competence Scale (Gillies, 2003); Research Motivation Scale (Wang, 2022);
Leadership and Self-Efficacy indicators (Caprara et al., 2003).

The adaptation followed a standard procedure:

Expert validation by three specialists in pedagogy and psychology;

Pilot testing with 12 students (Cronbach’s o = 0.81);

Main study reliability: Cronbach’s a = 0.88, confirming strong internal consistency.

Students completed pre-test surveys at the beginning of the semester and post-test surveys after
12 weeks of participation in the club’s extracurricular student activities. Data were collected in paper
and electronic formats. Reflective journals (n = 71 entries), Observation notes from 12 club events,
Documents: activity plans, protocols, visual materials. All qualitative materials were analysed using
Braun & Clarke’s six-step thematic analysis.

All quantitative data were analyzed using SPSS 29.0.

Descriptive statistics included Mean (M) and Standard Deviation (SD).

Normality of distribution was checked with Shapiro-Wilk tests (p> 0.05).

Pre-post differences were tested with paired-samples t-tests.

Effect sizes were calculated using Cohen’s d (small = 0.2, medium = 0.5, large = 0.8).
Significance level was set at a = 0.05.
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Qualitative materials were coded using NVivo software. Themes were identified through:
familiarisation with the data; generating initial codes; searching for themes; reviewing and refining
themes; defining and naming themes; synthesising themes with quantitative findings.

Four major themes emerged: collaborative identity; peer-driven motivation;
emergence; reflective development.

RESULTS AND DISCUSSION Pre-and post-test survey scores showed consistent positive
changes across all three psychological constructs: teamwork confidence, research motivation and
reflective thinking. Table 1 summarises the paired-samples statistics and significance values.

leadership

Table 1. Pre- and Post-Test Results for the Experimental Group (n = 26)

Indicator Pre-test M Post-test M AM t _value
(SD) (SD) P

géanfonf'dence in-working in-a | 364082 | 431(067) | +067 | 312 p <0.01
2. Enjoyment of collaborative | 519 91y | 408(072) | +0.97 | 421 p <0.001
research projects
3. Perception that collaboration 3.42 (0.85) 4.25 (0.69) +0.83 388 0 <0.01
enhances creativity ' ' ' ' ' ' '
4. Active participation In group | 375077y | 422(063) | +047 | 245 p <0.05
discussions
5. Motivation to learn after | 550 gay | 447(066) | +089 | 403 p <0.001
participation
6. Readiness fo co-author)| o6 a1y | 498(071) | +059 | 2.97 0 <0.01
academic or creative prOJeCtS

Note: Paired-samples t-test; significance level a = 0.05

All indicators demonstrated statistically significant improvement after 12 weeks of participation
in the student-led academic club. Table 1 presents the pre- and post-test results for the experimental
group across all psychological indicators. The data show statistically significant improvements in
teamwork confidence, research motivation and reflective thinking after participation in the student-led
extracurricular collaborative activities. These results suggest that structured peer interaction
contributed to measurable positive changes in students’ competencies.

To verify that observed improvements were attributable to participation in the club, the same
indicators were measured in a matched control group (n = 26). As shown in Table 2, no statistically
significant changes were found.

Table 2. Pre- and Post-Test Results for the Control Group (n = 26)

Indicator Pre-test M Post-test M AM t value
(SD) (SD) P

%e'anfonf'dence in-working I a | 555079 | 361(082) | +0.03 | 0.18 n.s.
2. Enjoyment of collaborative | 51, g6y | 318(0.88) | +004 | 026 ns.
research projects
3. Perception that collaboration | 539 g0y | 341(082) | +002 | 012 ns.
enhances Creathlty
4. Active participation In group | 529 975y | 373(0.78) | +0.02 | 0.9 ns.
discussions
5. Motivation to learn after | 50, 554y | 365(0.85) | +003 | 015 ns.
participation
6. Readiness to co-author 3.67 (0.77) 3.69 (0.79) +0.02 0.13 n.s.
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| academic or creative projects | | | | | |
Note: n.s. = non-significant (p> 0.05).

Table 2 displays the pre- and post-test scores for the control group. Unlike the experimental
group, no statistically significant changes were observed across the indicators, indicating that regular
academic activities alone did not lead to improvements. This comparison supports the conclusion that
the observed gains were specifically associated with participation in the collaborative club.

During the formative stage, five reflective-psychological components were analysed: initiative,
collaboration, trust, conflict management and psychological comfort.

Table 3. Levels of Reflective Components in Experimental and Control Groups (%)

Component Group High Medium Low
Initiative Experimental 46.2% 50.0% 3.8%

Control 19.2% 69.2% 11.5%
Collaboration Experimental 53.8% 42.3% 3.8%

Control 23.1% 69.2% 7.7%
Trust Experimental 50.0% 46.2% 3.8%

Control 19.2% 73.1% 7.7%
Conflict Experimental 423%  |538% | 38%
Management

Control 15.4% 69.2% 15.4%
Psychological Experimental 57.7% 38.5% 3.8%
Comfort

Control 23.1% 65.4% 11.5%

Note: Levels classified according to Observation Rubric (0-2 low, 3—4 medium, 5 high).

The experimental group demonstrated consistently higher proportions of high-level indicators
across all five reflective components compared to the control group. Table 3 compares the distribution
of reflective components between the experimental and control groups. Students in the experimental
group demonstrated a noticeably higher proportion of high-level indicators across initiative,
collaboration, trust, conflict management and psychological comfort. These findings suggest that
extracurricular student activities provided richer conditions for developing reflective and interpersonal
competencies. Four themes were generated through thematic analysis.

Table 4. Thematic Analysis Results

Theme Description

Students described increased awareness of group roles
and shared responsibility.

Motivation increased due to voluntary participation and
peer support.

Students reported taking initiative and leading tasks
within their groups.

Regular journaling and peer feedback enhanced reflective
thinking skills.

Collaborative identity

Peer-driven motivation

Leadership emergence

Reflective development

These qualitative themes correspond to the quantitative changes observed in teamwork
confidence, research motivation and reflection.

The findings of this mixed-methods study demonstrate that participation in a structured, student-
led collaborative environment is associated with measurable gains in teamwork confidence, research
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motivation and readiness to engage in co-authored projects. The consistent increases across all survey
items, coupled with statistically significant differences, indicate that the extracurricular format can
effectively complement formal coursework in teacher education. The particularly strong gains in co-
authoring skills and motivation suggest that the club provided students with authentic opportunities to
take responsibility for joint products and to experience success in collaborative tasks.

The qualitative results help clarify the psychological mechanisms underlying these changes.
Students’ reflections indicate that the club made research more accessible, reduced anxiety associated
with academic projects and offered concrete models of how to structure and present ideas. Themes
such as «Motivation and clarity of professional direction», «Development of collaborative leadership»
and «Public speaking and peer learning» show that students not only acquired technical skills, but also
began to see themselves as more confident, proactive and professionally oriented. These
developments are consistent with educational psychology frameworks that link self-efficacy and
motivation to repeated successful experiences in socially supportive contexts.

Differences between the experimental and control groups on reflective components further
support this interpretation. Higher proportions of high-level indicators in the experimental group
suggest that regular engagement in collaborative problem-solving and reflection fostered more
advanced forms of initiative, trust and conflict management. In contrast, the control group’s
predominance of average-level indicators points to more limited opportunities for practising and
consolidating these skills in everyday academic settings.

The triangulation of quantitative and qualitative data strengthens the internal validity of the study.
Survey results, reflective narratives and observational data converge in indicating that structured
extracurricular collaboration supports both academic and personal development outcomes. In
particular, the alignment between mean score increases and thematic categories (Table 2 and Table 3)
suggests that changes in measured indicators are not superficial, but reflect deeper shifts in how
students perceive collaboration, research and their own professional trajectories.

At the same time, several limitations should be noted. The sample size was relatively small and
drawn from a single institution, which restricts the generalisability of the findings. Participation was
voluntary, so self-selection effects cannot be fully excluded: students who chose to join the club may
initially have been more motivated or open to collaboration. In addition, the study relied on self-report
measures and short reflective texts, which capture students’ perceptions rather than direct behavioural
outcomes. Future research could extend this work by including longitudinal designs, larger and more
diverse samples, and additional objective indicators of performance (e.g., evaluation of project
products or external expert assessments).

Despite these limitations, the study contributes to the literature by providing empirical evidence
on the psychological and professional benefits of extracurricular collaboration in teacher education. It
shows that a structured student club can serve as an effective context for developing research
motivation, collaborative self-efficacy and reflective thinking among future teachers, and underscores
the potential of such formats as a complementary component of higher education programmes.

CONCLUSION. This study examined the influence of participation in the student-led
extracurricular academic club «Bilim Vektory» on the psychological and professional development of
future primary education teachers. Using a mixed-methods design, the research demonstrated that
structured peer collaboration in extracurricular settings can create meaningful conditions for
strengthening several pedagogically significant psychological mechanisms.

The results of the study indicate that participation in sustained peer-driven collaboration
contributes to the development of teamwork confidence, research motivation and reflective thinking.
Students reported greater readiness to assume responsibility in group tasks, increased interest in
research activities and enhanced ability to analyse their own learning processes. Qualitative evidence
confirmed these findings, showing that extracurricular collaboration fostered initiative, peer support,
constructive communication and a stronger sense of belonging to a professional community.
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These outcomes suggest that student-initiated collaborative environments can complement formal
university coursework by offering spaces for autonomous decision-making, joint problem-solving and
reflective dialogue — competencies that are essential for contemporary teacher preparation. The experience
of the «Bilim Vektory» club demonstrates that structured extracurricular collaboration can function as an
effective resource for promoting professional growth within teacher education programmes.

However, the study has certain limitations. The sample size was relatively small and drawn from
a single institution, and therefore the findings cannot be generalised beyond this context. The
voluntary nature of participation may also have introduced self-selection effects. Future research
should expand the range of participants, include multi-institutional data and incorporate additional
objective indicators of collaborative performance.

Despite these constraints, the study provides evidence that student-led extracurricular
collaboration has significant potential for enhancing the psychological readiness and professional
competencies of pre-service teachers. Incorporating similar formats into university practice may
support the formation of more motivated, confident and reflective future educators.
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