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The impact of rock climbing on the physical condition and anxiety levels of university students

Abstract. The inclusion of rock climbing in university physical education isincreasingly relevant. This study examines a four-
month recreational rock climbing program's impact on the physical fitness and psycho-emotional state of university
students. Twenty-six Nazarbayev University students (7 women, 19 men) participated in structured classes (9 hours/
week) from February to May 2026, including an outdoor session in Burabay. Physical fithess was assessed via general
and climbing-specific tests (grip dynamometry, 20mm hang fime, IRCRA category). Psycho-emotional state was
evaluated using the SAM questionnaire. Spearman's rank correlation analysis revealed that attendance regularity
was the strongest predictor of outcomes, showing strong negative correlations with grip strength (p=-0.709, p<0.01)
and maximum climbing difficulty (p=-0.686, p<0.01). Specific climbing skills highly correlated with finger flexor
strength (p=0.534, p<0.01) and 20mm hang time (p=0.573, p<0.01), while general fitness tests showed no significant
effect. Psychoemotional assessments indicated significant improvements in well-being and mood, peaking after
outdoor classes, confirming a "nature immersion" effect. Recreational rock climbing effectively maintains functional
capabilities and psycho-emotional regulation rather than achieving standardized fithess norms. Consistency is a
key success factor.

Key words: student sports, physical fraining, psycho-emotional state, recreational rock climbing, psycho-emotional
regulation.

LLyHbKO AHAPEN Bacuabesny, Poickaanes Cast HypboaaTtosmd, AMpeHoBa Axkap Kamap6ekosHa, bekbo-
CbIHOBA A9133AT HYPAQHKbI3bI, XKAOMUAOBA AALBUHAO FaChIPBeKKbI3b

BAUSIHME 3AHATUIA CKAAOAA3OHUEM HO GUNYECKOE COCTOSHUE U YPOBEHb TPEBOXXHOCTU CTYAEHTOB BY3a

AHHOTOUMS. BKAIOYEHME CKAAOAQ3AHWMS B MPOrPOMMY GU3NYECKOrO BOCMUTAHWS B YHVMBEPCUTETAX CTOHOBUTCS
BCe OOAee QaKTyOAbHbIM. B AQHHOM WCCAEAOBOHUM U3YYAETCS BAUSIHUE YETbIDEXMECSYHOM MPOrPOaMMbI
PEKPEAUMOHHOTO CKAAOAAZAHUST HO PUNYECKYIO MOAFOTOBKY U MCUXO3MOLMOHOABHOE COCTOSIHME CTYAEHTOB
YHVBEPCUTETA. B CTRYKTYPUPOBAHHBIX 3AHSITUSIX (? YOCOB B HEAEALD) C DEBPAASI MO Mar 2026 roAQ, BKAKOYAST 3AHSTHAS
HO OTKPBITOM BO3Ayxe B bypabae, npuHsgAn ydyactme 26 CTyAEHTOB HO30pOAEBCKOro YHNMBEPCUTETA (7 SKEHLLMH,
19 My>K4MH). OUsNYeCcKas NOAFOTOBKO OLEHMBOAGCH C MOMOLLBO OBLIMX U CNeumdUIecKnX AN CKAAOAC3AHMS
TecToB (AMHOMOMETPUSI XBATA, BPeMs BUCEHMS Ha 20 MM, kateropust IRCRA). MNCHMXO3MOLMOHOABHOE COCTOSIHNE
OLIEHMBOAOCDH C MOMOLLIbKO ONPOCHUKA SAM. AHOAM3 PAHIOBOM KOpReAsLMM CNMpMEHA MOKA3AA, YTO PETYASIPHOCTb
MOCELLEHMSI 30HSTUM  SIBASIETCS HOMOOAEE CUABbHBIM MPEAMKTOPOM [PE3YABTATOB, AEMOHCTPUPYS CWUAbHbIE
OTPULLATEABHBIE KOPPeAdaumMn ¢ cuaom xeata (p=-0,709, p<0,01) 1 MAKCUMOABHON CAOXXHOCTBIO BOCXOXAEHWS
(p=—0,686, p<0,01). Cneupnduryeckme HaBbLIKM CKAAOACIAHNS MOKA3OAM BEICOKYHO KOPPEASILIMIO C CUAOKM CTMOATEAEN
nasLes (p=0,534, p<0,01) nBpemeHeM BuceHus Ha 20 MM (p=0,573, p<0,01), B TO BDEMSI KOK OBLLIME TECTbI PUNYECKOM
MOATFOTOBKU HE BbISIBUAM 3HOUYMMOTO 3P PeKTa. MCUXOIMOLIMOHOABHBIE OLEHKM MOKA3OAM 3HAYUTEABHOE YAYULLEHNE
COMOYYBCTBUST U HOCTPOEHUS, AOCTUraoLLEE MUKA MOCAE 3OHSITUA HA OTKPLITOM BO3AYXE, UYTO MOATBEPXAQET
2PdeKT «norpyxeHns B mpupoAay». CKOAOAQ3OHME KOK BUA OTABIXA 9PPEKTUBHO MOAAEPIKMBAET GYHKLIMOHOABHbIE
BO3MOXXHOCTU U MCUXOIMOLIMOHAABHYIO PETYASILMIO, A HE AOCTUXKEHNE CTAHAQPTUSNPOBAHHBIX HOPM GU3MYECKOM
MOATFOTOBKU. NOCAEAOBATEABHOCTb SIBASIETCSI KAKOYEBbIM PAKTOPOM yCnexa.

KAtoueBble CAOBA: CTYAEHUYECKUI CIOPT, GUNYECKAS MOATOTOBKA, MCUXO3MOLMOHOABHOE COCTOSIHME, PEKPEALMNOHHOE
CKOAOAQ3AHME, NCUXOIMOLMOHOABHOS PETYASILMSL.
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LyHbKO AHAPEN Bacnabesuy, Poickaanes Casit HypOoAaTosmy, AMpeHoBa Axap KamapbekosHA, bekbocChl-
HOBA AG1330T HYPAQHKbI3bI, 2KOMUAOBA AABOUHA FaChIPOEKKbI3bI

YH/BEPCUTET CTYAEHTTEPIHIH PUSMKOABIK XXOFAQWbI MEH MA3CCLI3ABIK AEHreiiHe >KAPTACKA epMeAeyAjH
ocepi

AHAQTNA. YHUBEPCUTETTIH, AEHE LUbIHBIKTBIDY BOFACPAOMACHIHO APTACKO ©PMEAEYAI €Hridy e3eKkTi BGOAbIN KeAeAl. byA
3epTTey TOPT ANAbIK AEMAALIC XXAPTACKO epMeney BaFAQPAAMACHIHbIH, YHUBEPCUTET CTYAESHTTEPIHIH AGHE LUBIHLIKTBIPYbI
MEH MNCUXOSMOLMOHAAADI XOFAQMBIHA &CEPIH 3epTTenal. HazapB6aes YHMBEPCUTETIHIH, XXMbIPMO AATbl CTYAEHTI (7 aMeA,
19 ep apam) 2026 >KbIAAbIH, QKNAH AMbIHAH MAMbIP AMbIHO AeViH Bypa®amnaafbl ALLbIK AYAACFb CABAKTbI KOCO AAFAHAQ,
KYPBIABIMAOAFOH CABAKTAPFA (QNTACBIHA 9 COFaT) KATLICTEL. AEHE LWbIHBIKTBIPDY YAAMbI XXOHE epMeAeyre QPHOAFaH
TecTtrep (YC1ay AMHAMOMETPUSChI, 20 MM IAIHY yaKbITbl, IRCRA COHATHLI) APKbIAbI OAFOAQHADI. [TCMXO3MOLIMOHAAABI YKXOFAQIA
SAM CcayQAHOMACHIH NAMAGACHBIN 6AFAAQHABI. CIMPMAHHBIH, POHITIK KOPPEASILMSIABIK TOAAQYbBI COBAKKA KATBICYAbIH,
TYPOKTBIAbIFBI HOTDKEAEPAIH, €H, KYLUTI BOAKAYLIBLICH EKEHIH KepceTT, OA ycTay kywiMmeH (p=-0.709, p<0.01) >keHe
OPMEAEYAIH, MAKCUMOAABI KMbIHABIFBIMEH (p=-0.686, p<0.01) KyLLTi TEPIC KOPPEAILMIAAPABI KOPCETT. APHAMBI 6PMEAey
AOFABIAQPBI Caycak 6yreTiH BYALbIKETTIH, kyLwiMeH (p=0,534, p<0,01) >keHe 20 MM iAiHy yakbiTbiMeH (p=0,573, p<0,01) TbiFbl3
BANAQHBICTBI, OA YKOAMbBI GUTHEC ChIHAKTAPBI AUTAPABIKTAN ©CEep KOPCETKEH XOK, MNCUXO3MOLIMOHOAABI BAFOACYACP
OA-QYKAT MEH KOHIA-KYMAIH, QMTAPABIKTAN XXAKCAPFAHBIH KOPCETTI, ALLblK AYOACQFbl CAOBAKTAPACQH KEWIH LUbIHBIHA YKETT,
OYA «TABUFATKO EHy» 8CEePiH PACTONABI. PeKpeaumsIAbIK XXOPTACKO 6pMeAey CTAOHAQPTTIAAFOH GUTHEC HOPMAAQPBIHG
KOA XETKi3yAiH, OPHBIHA QYHKLMOHAAADBIK MYMKIHAIKTEPAI XXOHE MCUXOSMOLIMOHAAABI PETTEYAI TUIMAI TYPAE CAKTAMABI.
TYPAKTBIABIK - TABBICTLIH, HETI3r GAKTOPHI.

TyniH ce3aep: CTYAEHTTIK CMOPT, AEHE LUbIHBIKTBIPY, MCUXO3MOLMOHAAABIK XXOFAQIN, AEMOABIC KEIIHAETI XXAPTACKO OPMEAEY,

NCNXO3MOUMOHAAABIK PETTEAY.

Introduction. In recent years, rock climbing
has undergone a transformation from a highly
specialized extreme hobby into a widespread and
familiar means of physical activity and recreation
[1]. In addition to its successful inclusion in the
Olympic program, rock climbing is also widely
popular among students [2,3]. Further confirmation
of the strong position of student rock climbing is
the regular holding of the FISU World Student
Championships [4].

In higher education, the use of rock climbing
equipment is becoming more than just a substitute
for physical education classes; it’s becoming a full-
fledged hobby club with psychological support,
mentoring, and extracurricular activities [5, 6].
Scientific research confirms the complex and
multifaceted effects of rock climbing [7].

Regular rock climbing has a positive impact
on students’ physical fitness. Research on a four-
week rock climbing course for female university
students demonstrated a positive effect on
anthropometric, power, and strength indicators
[8]. Research on Chinese university students also
confirms an increase in physical performance after
the introduction of a specialized rock climbing
course into the undergraduate curriculum [9, 10].
Numerous Russian studies further confirm this
general trend. The effect on physical qualities,
particularly agility, strength, and endurance, is key
and most noticeable among participating students
[11,12].

In addition to physiological changes, many
authors note the psycho-emotional potential of rock
climbing in young students. As a stress preventative,
rock climbing has a pronounced effect on cognitive

function, emotional regulation, and mental resilience
[13]. Furthermore, outdoor rock climbing on natural
terrain reveals the phenomenon of “immersion” in
the natural environment, emphasizing the role of
reflection, team spirit, and environmental awareness
in students [14].

Despite the growing interest and volume of
empirical data on student rock climbing, certain
problems and a shortcoming in the development
and testing of methods for using rock climbing
techniques in the student environment remain. The
following issues should be highlighted:

1. A focus on short-term studies and a lack of
description of the long-term effects of rock climbing
among students [15];

2. A lack of specific proposals and examples of
integrating rock climbing techniques into student
learning, which limits the quality of research [16];

3. A lack of quantitative domestic data on
examples of the use of rock climbing as a means of
physical education and recreation [17, 18].

The aim of this study is to investigate the use of
rock climbing classes in the educational process of
university students.

The study’s hypothesis is that the use of rock
climbing classes will positively impact students’
physical and psycho-emotional well-being, which
will serve as the basis for recommending the
introduction of rock climbing into the educational
process at universities.

Study Objectives:

1. To analyze the effect of training sessions on
students’ physical performance;

2. To assess students’ psycho-emotional state at
the beginning and end of the training cycle;
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3. To examine the impact of outdoor training on
students’ well-being.

Materials and methods.

Participants and organization of the experiment

Twenty-six students aged 18 to 23 years (7
girls, 19 boys) studying at Nazarbayev University
participated in the experiment. The classes were
part of the student rock climbing club and were
extracurricular activities. Classes were held in
the mornings at Nazarbayev University’s Athletic
Center, comprising nine academic hours per week.
The experiment was conducted over a four-month
period, from February to May 2026. All participants
provided written informed consent to participate
in the study after being fully informed about the
purposes, procedures, and potential risks of the
experiment.

An outdoor training trip was held on April 26,
2026, with all participants traveling to the Burabay
resort area, considered the most suitable for
recreational rock climbing. The trip was a one-day
tour.

Testing

The basis for the physical tests were generally
accepted and specialized tests that were carried
out at the beginning and end of the experiment.
Commonly accepted tests included:

1. Bend your arms while hanging on the bar /
pull-ups (number of repetitions);

2. Bending the arms while lying down / push-
ups (number of repetitions);

3. Bending the torso with bent legs while
hanging on the bar (number of repetitions);

4. Standing long jump (cm);

5. Tilt (cm).

Specialized tests included:

1. Dynamometry (kg);

2. Deadhang on two hands on a 20 mm bar (s.);

3. Deadhang with two hands on the crossbar
(p-) [19];

4. Sports route climbing (IRCRA category)
[20].

All tests took place during one training session
with a standard warm-up protocol used for all
participants in the experiment.

To assess the psycho-emotional state of
students, the “SAM” questionnaire was used: well-
being, activity, mood [21, 22]. The questionnaire was
completed simultaneously with tests for physical
qualities. The test took 20 minutes.

Additionally, to analyze the opinion of the
training program and the effect of the “outdoor” trip,
a survey of trainees was conducted on the Google
Forms platform.

Statistical analysis

All data obtained were subjected to statistical
analysis. The following data were collected:

— Mean values;

— Standard deviation,;

— Spearman’s rank correlation analysis.

Statistical analysis was performed using IBM
SPSS Statistics version 27.

Results.

Physical fitness tests.

Initial diagnostic testing conducted before the
four-month experimental training cycle revealed
that the baseline physical fitness indicators of
the participating university students did not meet
standardized normative requirements for their age
and gender groups. This initial deficit was observed
in both general fitness indicators (e.g., pull-ups, push-
ups, standing long jump, flexibility) and specialized
fitness indicators (e.g., finger dynamometry, hang
time).

One important indicator is the evaluation of
the experimental results against the standards and
norms used to assess the physical fitness of rock
climbers. The test group did not meet the accepted
standards either before or after the experiment.
This may indicate both the lack of a corresponding
training goal for the selected group of climbers and
the short-term nature of the experimental load. The
training intervention served primarily as an adaptive
phase, promoting the development of specific
neuromuscular coordination and local strengthening
of tendons and ligaments. A systematic approach to
increasing hypertrophy, as well as enhancing specific
strength indicators, can be considered a goal for
subsequent stages of student-athlete training. This
suggests the need to shift the focus to the relationship
between climbing skill, strength indicators, and
the psycho-emotional state of climbers. However,
despite this, correlation analysis revealed highly
significant relationships between specific physical
indicators and climbing performance, including
behavioral variables (Table 1).

Collected data indicate that general physical
fitness does not transfer to specialized skills.
Standard indicators of general physical fitness,
such as push-ups, standing long jump, and
forward bend flexibility, showed no statistically
significant correlations with climbing category. This
empirically supports the hypothesis that general
physical development does not automatically
translate into climbing mastery, and that adaptations
are largely specific to the biomechanical demands
of the climbing wall. A key finding of this study
is the identification of behavioral and background
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factors, particularly attendance, participation in
extracurricular activities, and previous athletic
experience, as critical determinants of physical and
technical performance. In a short-term recreational
program, these variables often outweigh an
individual’s physiological potential.

Percentage of absences (Percentage of absences,
%) emerged as the most significant variable,
demonstrating strong, statistically significant
negative correlations with nearly all key performance
and strength indicators. Specifically, higher rates of
absence were significantly associated with decreased
dynamometric grip strength (p=—0.709, p<0.01) and
a lower maximum climbing category (p=—0.686,
p<0.01). Moderate negative correlations were also
found for pull-ups (p= -0.512, p<0.05) and hang
time on a 20 mm bar (p=-0.473, p<0.05).

The amount of extracurricular or additional
training, as well as previous athletic experience,
did not show significant relationships with students’
physical fitness..

Questionnaire.

To assess the psycho-emotional impact of the
four-month rock climbing program, the CAM ques-
tionnaire was administered simultaneously with
physical testing at both baseline and post-experi-
ment (Figure 1). Analysis of self-reported psycho-
logical state data revealed three distinct positive
trends, supporting the hypothesis that rock climb-
ing benefits students’ mental health and recreational
pursuits:

1. Positive dynamics in overall well-being and mood.

Longitudinal comparison revealed a significant
overall improvement in the students’ baseline psy-
cho-emotional state indicators over the course of the
experiment. By the end of the four-month period,
the average scores for “Well-being” and “Mood”
showed a significant positive shift compared to the
initial measurements in February. This overall psy-
chological uplift can be attributed to regular physical
activity, the structured social routine of the university
rock climbing club, and the inherent stress-relieving
properties of the sport. Judging by the survey results,
the problem-oriented nature of rock climbing serves
as an effective cognitive distraction. This, in turn,
helps reduce academic anxiety and improve overall
emotional regulation among student rock climbers.

2. Psychological recharge in natural terrain.

A one-day trip to the natural terrain of the Bura-
bay resort area provides a profound psychologi-
cal shift. The SAM assessment showed significant
changes in activity and mood scales immediately
after the outdoor session compared to standard as-
sessments in a closed gym. This is likely due to im-
mersion in the natural environment and the simul-

taneous strengthening of team cohesion, which is
explained by the specific organization of work on
rock routes in a natural environment and the tourist
costs associated with off-site training. These results
empirically confirm the unique restorative effect and
psychological value of training rock climbing in nat-
ural terrain during a one-day tourist trip.

3. Assessing Engagement in the Training Process

The identified correlation between “Mood”
and “Well-Being” with the climbing category and
absences suggests a two-way synergistic relation-
ship: students who train consistently achieve higher
levels of mastery and experience significant psycho-
emotional benefits. This finding works both ways,
highlighting the need to engage students equally in
both an active academic environment and climbing
activities. Discussion. The results of this study chal-
lenge the traditional normative approach to univer-
sity physical education and offer a new perspective
on the role of recreational rock climbing in student
health. The fact that absolute indicators of general
physical fitness did not reach standardized norma-
tive thresholds after a four-month cycle suggests
that recreational rock climbing should not be viewed
solely as a tool for rapid systemic hypertrophy or
general physical development. Instead, its primary
value in a university setting lies in maintaining func-
tional capacity and ensuring comprehensive psycho-
emotional regulation.

When considering the driving forces of progress
in university and recreational sports, the decisive
predictor, in terms of both physiological adaptation
and technical improvement, is not initial athletic
ability or previous experience, but rather the consis-
tency and continuity of training. This thesis is em-
pirically supported by the results of the correlation
analysis. The proportion of missed training sessions
was found to be the most significant negative pre-
dictor of both physical and technical performance:
a significant inverse correlation was recorded with
the maximum difficulty category of the course (p
= —0.686, p < 0.01), with wrist dynamometry pa-
rameters (p = —0.709, p < 0.01), and with shoulder
girdle muscle endurance parameters, in particular,
with the number of pull-ups (p = —0.512, p < 0.05)
and the duration of hanging on a 20 mm hold (p =
—0.473, p < 0.05). Taken together, these data con-
vincingly demonstrate that for the non-professional
contingent, consistent participation in the training
process is more significant than existing physiologi-
cal potential. Regularity acts as a basic catalyst for
targeted neuromuscular coordination and localized
restructuring of the hand connective tissue, without
which rock climbing is impossible, whereas these
adaptations do not develop with occasional training,.
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Table 1 — Correlation relationships of students’ physical fitness indicators, (n=26)

Absence | Addi- | Sports | Dyna- Deadhang | Climbing | Pull- | Push- | Hanging | Long | For-
from tional | expe- mometry | 20 mm category | ups ups trunk jump | ward
classes classes | rience flexion Bend

Absence from | 1

classes

Additional -0.280 1

classes

Sports -0.116 0.007 |1
experience

Dynamometry | -0.709” | -0.062 |-0.006 |1
Deadhang20 | -0.473" |0.326 |-0.308 |0.375 1

mm
Climbing -0.686™ | 0.079 |-0.251 |0.534™ 0.573™ 1
category
Pull-ups -0.512" 0.215 [0.233 0.430 0.398 0.416 1
Push-ups 0.115 0.024 | 0.110 0.120 0.115 0.292 0.311 | 1
Hanging trunk | 0.103 0.048 0.311 0.301 0.309 0.220 0.230 { 0.229 | 1
flexion
Long jump 0.430 0.398 | 0.416 0.220 0.230 0.229 0.180 | 0.104 | 0.309 1
Forward Bend | 0.438 0.434 |0.196 0.193 0.196 -0.051 0.410 | 0.460 | 0.406 0.424 |1
Note: * —
moderate
correlation
(p <0.05);
** — strong
correlation (p
<0.01)
Figure 1 — Results of the psycho-emotional state of students (SAM questionnaire, n=26)
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Furthermore, the lack of statistically signifi-
cant correlations between standard general fitness
standards (standing long jump, number of push-
ups, flexibility level) and rock climbing scores is
consistent with the principle of specific functional
maintenance. This sport places demands on local-
ized adaptive changes, primarily the development of
finger flexor strength and local muscular endurance,
as confirmed by the close correlation between rock
climbing scores and the time it takes to hang on a
20mm bar. In other words, recreational rock climb-
ing serves as a practical means of functional sup-
port, ensuring the maintenance and improvement of
highly specialized motor patterns rather than stimu-
lating broad, diffuse physical changes. It is crucial
that maintaining this physical capacity is insepara-
ble from holistic psycho-emotional self-regulation.
Data from the SAM questionnaire recorded sig-
nificant positive shifts in well-being and emotional
state indicators over a four-month observation pe-
riod. Particularly significant is the bidirectional syn-
ergy revealed by the correlation analysis: favorable
psycho-emotional states are statistically associated
with both higher technical performance and a lower
rate of absences. The pronounced “nature effect”
observed during outdoor classes in Burabay, where
activity and mood parameters reached peak values,
underscores the restorative potential of the natural
environment in reducing academic stress and cogni-
tive exhaustion.

This psycho-emotional resource serves as a
key mechanism of positive reinforcement. Stu-
dents who experience the psychological benefits
of classes develop stronger intrinsic motivation,
which translates into behavioral resilience (sta-
ble attendance) required for physical adaptation.
Therefore, within the context of recreational rock
climbing, psycho-emotional regulation is far from
a secondary benefit, but a fundamental factor in
the reinforcement of habits and behavioral stabil-
ity, without which long-term functional well-being
cannot be ensured.

Ultimately, the integration of rock climbing into
university curricula should be reconsidered. The fo-
cus should shift from rigorous normative testing to
the creation of a stable, psychologically supportive,
and engaging environment. By prioritizing regular
class attendance, incorporating elements of immer-
sion in the natural environment, and leveraging the
sport’s stress-relieving properties, universities can
effectively utilize recreational rock climbing as a
sustainable strategy for supporting students’ holistic
health, functional capacity, and psychological resil-
ience in the face of academic pressure.

Our results are consistent with the data of Li et
al. (2018) and Cuerdo & Pagaduan (2013), who also
noted the positive effect of rock climbing on spe-
cific strength indicators [7, 8]. However, unlike the
studies by Fang (2024), which focused on general
physical development, our study empirically proves
that general fitness tests (push-ups, jumps) do not
correlate with climbing success in students [9]. This
highlights the novelty of our work: we shift the
focus from a normative approach to specific func-
tional adaptation. Regarding the psycho-emotional
state, our data confirm the conclusions of Draper et
al. (2024) about the stress-preventive effect of rock
climbing, but for the first time in the context of the
Kazakhstani student environment, we quantitatively
substantiate the “nature immersion” effect (using the
example of a trip to Burabay), which was not de-
tailed in previous works (e.g., Jane et al., 2022, con-
sidered this rather from the point of view of outdoor
education, not recreational sports) [14, 20].

Limitations.

Despite the significant results obtained, our
study has several limitations. First, the sample size
is relatively small (n=26), which may limit the
statistical power and generalizability of the results
to the entire student population. Second, the study
was conducted at a single university, where students
may initially have a higher level of motivation and
access to sports infrastructure. Third, the four-month
observation period does not allow us to evaluate
the long-term effects of recreational rock climbing.
Finally, the lack of a control group engaged in
other types of recreational activity does not allow
us to completely isolate the specific effect of rock
climbing from the general influence of physical
exercise. These limitations indicate the need for
further multicenter studies with larger samples.

Conclusion. Based on the results obtained and
in strict accordance with the objectives of the study,
the following conclusions can be drawn:

1. A four-month course of recreational rock
climbing did not ensure that students achieved
standardized benchmarks for general physical
fitness. However, significant specific adaptations
were observed, primarily in components of local
muscular endurance (finger flexor strength). The key
result of the study was the empirical confirmation
that, in a recreational format, it is the principle
of consistency and regularity, rather than the
initial level of physical fitness, that is the primary
determinant of both physical and technical progress.
The statistically significant negative correlations
between the percentage of absenteeism and key
performance indicators indicate that consistent

72 Theory and Methodology of Physical Education. N23(85) 2026



Shunko A V2, v gp. I

participation is crucial for maintaining specific body
functions.

2. Monitoring of students’ psychoemotional
states demonstrated consistent positive dynamics
throughout the training cycle, reflected in significant
increases in the “Well-Being” and “Mood”
indicators using the CAM method. The data obtained
confirm that recreational rock climbing is an
effective tool for comprehensive psychoemotional
regulation and the prevention of academic stress. A
synergistic relationship was discovered: a favorable
psychoemotional state is statistically associated
with higher technical achievements and a reduction
in the number of absences. This allows us to
consider psychoemotional relaxation not as a side
effect, but as an independent mechanism of positive

reinforcement that fosters intrinsic motivation and
reinforces the habit of regular physical activity.

3. Analysis of the results of an outdoor training
session on natural terrain in the Burabay resort area
confirmed the critical importance of environmental
change for the restoration of psychoemotional
resources. The outdoor session triggered a significant
psychological shift, as evidenced by peak scores
on the “Activity” and “Mood” scales. The “nature
immersion” phenomenon provided a profound
psychological recharge and reduced cognitive
fatigue, substantiating the need for mandatory
inclusion of outdoor formats in university recreation
programs as a means of maximizing the restorative
effect.

References

1.

Sinitsyn S.E. Student sport climbing as part of youth health / Proceedings of the II International scientific and practical Internet
conference “Formation of a culture of life safety and a healthy lifestyle among student youth”. - Minsk: BSU, 2023. - pp. 208-
212. - URL: https://elib.bsu.by/handle/123456789/298110 (date of access: 20.10.2025).

2. Soga S.M., Dobrovolsky V.E. Rock climbing as a type of recreational motor activity of students // Current scientific research in
the modern world. - 2018. - Ne12-2. - pp. 76-79.

3. Gromiko M.V. Features of the sensorimotor reaction in students engaged in rock climbing // Scientific notes of the Crimean
Federal University named after V.I. Vernadsky. Series: Biology. Chemistry. - 2024. - Vol. 10. - Ne4. - pp. 58-64.

4. FISU. World University Sport Climbing Championship — Scientific Bulletin // Proceedings of the 2024 FISU World University
Championship. — 2024. — URL: https://climbing2024.fisu.net/bulletin/

5. Repko E.A., Kozina Zh.L., Leshchenko V.R., Grebneva [.V., Novikov Yu.A. Recreational rock climbing as a method of improv-
ing the functional state of students // Health, sport, rehabilitation. - 2016. - Ne3. - pp. 86-89.

6. Konopleva A.N., Kardanova E.V., Abazov R.N., Kashirgov A.Z. Features of the development of special endurance in students
involved in rock climbing // World science: problems and innovations: collection of scientific papers. - 2021. - pp. 161-165.

7. LiL., RuA., Liao T., Zou S., Niu X.H., Wang Y.T. Effects of Rock Climbing Exercise on Physical Fitness among College
Students: A Review Article and Meta-analysis // Iranian Journal of Public Health. —2018. — Vol. 47. - Ne10. — pp. 1440-1452. —
URL: https://pme.ncbi.nlm.nih.gov/articles/PMC6277736

8. Cuerdo M.M., Pagaduan J.C. Effect of four weeks of indoor rock climbing on anthropometric measurements, power and strength
of female college students // Asia Life Sciences. —2013. — Vol. 22. - Ne2. — pp. 403—411. — DOI: 10.17309/tmfv.2024.4.17.

9. Fang J. Effectiveness of the Sport Climbing Curriculum on Student Performance in Colleges in Jiangxi, China // International
Journal of Academic Research in Progressive Education and Development. — 2024. - Ne14(7). — DOI: 10.6007/IJARBSS/v14-
17/22074.

10. Dan Zhang. Research on Content Optimization of College Rock Climbing Courses Based on Improving Students’ Comprehen-
sive Quality // Frontiers in Sport Research. - 2024. - Ne6(5). - DOI: 10.25236/FSR.2024.060516.

11. Zhmurova T.A., Ryabtsev S.M. Assessment of the psychophysiological and functional state of the body of students engaged in
recreational rock climbing // Scientific Notes of the Crimean Federal University named after V.I. Vernadsky. Series: Biology.
Chemistry. - 2024. - Vol. 10. - Nel. - pp. 76-86.

12. Repko E.A., Kozin S.V.; AA A K., llchenko M.V., Oleinikov I.P. Methodology for the optimal combination of means for de-
veloping physical qualities to improve the health of students engaged in extreme sports // Health, Sport, Rehabilitation. - 2015.
- Vol. 1. - Nel. - pp. 85-87.

13. Mangan K., Andrews K., Miles B., Draper N. The psychology of rock climbing: A systematic review // Psychology of Sport and
Exercise. — 2024. — Vol. 74. — Art. 102674. — DOI: 10.1016/j.psychsport.2024.102763.

14. Jane J., Wattchow B., Glyn T. “Immersed within the rock itself”: Student experiences rock climbing in outdoor education //
Journal of Outdoor and Environmental Education. —2022. — Vol. 25. — pp. 341-361. — DOI: 10.1007/542322-022-00108-y.

15. Sinitsyn S.E. Problems of student sports, on the example of sport climbing // Innovations in professional and professional-
pedagogical education: materials of the 28th International scientific and practical conference, 2023, Ekaterinburg. Publishing
house of RSPPU, 2023. — pp. 214-217. — URL: https://elar.uspu.ru/handle/ru-uspu/42923 (date of access: 10.20.2025).

16. Jian F. Effectiveness of the Sport Climbing Curriculum on Student Performance in Colleges in Jiangxi, China // International
Journal of Academic Research in Business and Social Sciences. —2024. —Vol. 14. - Ne7. - DOI: 10.6007/1IJARBSS/v14-i17/22074.

17.

Shunko A.V. Analysis of sport climbing in independent Kazakhstan: history and current state // Sport climbing. — 2025. — Vol.
2,No. 1. — pp. 34-40.

ISSN 2306-5540 (Print)
ISSN 2788-8894 (Online)

Theory and Methodology of Physical Education. N3(85) 2026 /3



| The Impact of Rock Climbing on the Physical Condition and Anxiety Levels of University Students

18. Batyrbekov N.N. The state of modern sport climbing in the Republic of Kazakhstan // Digital technologies: science, education,
innovation: collection of scientific papers. —2019. — pp. 204-210.

19. Shunko A., Ryskaliyev S., Mukhambet Z., Gabdullin A. Assessment of predictors of lead climbing performance
in Kazakhstani rock climbers // Pedagogy of Physical Culture and Sports. — 2026. — Vol. 30. - Ne 2. — pp. 62-67. — DOL:
10.15561/26649837.2026.0201.

20. DraperN., Giles D., Schoffl V., Konstantin Fuss F., Watts P., Wolf P., Abreu E. Comparative grading scales, statistical analyses and
descriptors in rock climbing // Sports Technology. —2015. — Vol. 8, Ne 3—4. — P. 88-94. — DOI: 10.1080/19346182.2015.110708]1.

21. Doskin V.A., Lavrentyeva N.A., Miroshnikov M.B., Sharai M.P. Test of differentiated self-assessment of functional state //
Voprosy psihologii. — 1973. — Ne6. — pp. 141-145.

22. Gorbunov G.D. Psychopedagogy of sport: a tutorial. — 2nd ed., revised and enlarged. — Moscow: Sovetsky Sport, 2018. — 286 p.

INFORMATION ABOUT THE AUTHORS // HH®OPMAILIUSA Ob ABTOPAX// ABTOPJIAP TYPAJIbI AKITIAPAT

2The Author for Correspondence (The First Author)

Shunko Andrey Vasilyevich — PhD, senior lecturer, Kazakh national university of sports, Astana, Kazakhstan.

246mop 014 KOppecnoHOeHuuu (nepewlii agmop)

Ilynsko Anapeii BacuabeBnu — PhD, cenvop-nexrop, Kazaxckuii HallmoHaJIBHEIH YHUBEPCHUTET criopra, I.AcrtaHa, Kazax-
CTaH.

“Xam-xabapnapzaapunanzan asmop (0ipinwi agmop)

Ilynsko Auapeii BacnabeBna — PhD, ara oxpiTymmsicsl, Ka3ak yiaTThIK criopT yHUBepcuTeTi, ActaHa K., Kasakcran.

e-mail: chastmira@gmail.com
ORCID: https://orcid.org/0000-0002-3041-5501

Ryskaliyev Sayat — PhD, Senior Lecturer, Kazakh National University of Sports, Astana, Kazakhstan.

Poickaimen Caat Hyp6oaaTtoBuu — PhD, cenbop-nexrop, Kasaxckuii HanmoHaIbHBINH YHUBEPCUTET criopTa, AcraHa, Kazax-
CTaH.

PrickammeB Caat Hypo6oaaroBud — PhD, cenpop-siektop, Kazak ynTTheIK criopt yHuBepcuteTi, Actana K., Kazakcra.

e-mail: sayat.nurbolatovich@gmail.com

ORCID: https://orcid.org/ 0000-0001-7552-5088

Amrenova Azhar Kamarbekovna — Candidate of Pedagogical Sciences, Senior Lecturer, Kazakh national university of
sports, Astana, Kazakhstan.

AmpenoBa Azxap Kamap6exoBHa - KaHAMIAT IEeJarOrMYeCKUX HayK., CEHbop-lIekTop Kasaxckuil HanuoHanabHbIH
YHHUBEPCUTET CcIIOpTa, I.AcraHa, Kasaxcran.

AmpenoBa Axxap Kamap6exoBHa - neJarorukaiblK FUIBIMAAPBIHBIH KaHUIATH, aFa OKBITYIIBICE, Ka3ak YITTHIK CIOPT
yHUBepcuTeTi, Actana K., Kasaxcras.

e-mail: A-Azhar 1965@mail.ru

ORCID: https://orcid.org/0000-0003-1304-1824

Bekbosynova Lyazzat Nurlankyzy - Master, Senior Lecturer, Kazakh national university of sports, Astana, Kazakhstan.

BexoocbinoBa JIa33aT HypiaHKbI3bI - Maructp, ceHbop-nekrop, Kazaxckuil HallmoHaIbHbII YHUBEPCUTET CIIOPTa, ILACTaHa,
KazaxcraHn.

Bex6ocpinona JIs3zat HypranKbI3bI - MarucTp, ara OKBITYIIBICH, Ka3ak YITTHIK cIOpT yHHBEpCcHTeETI, AcTaHa K., KazakcraH.

e-mail: bekbosynova.1993@mail.ru

ORCID: https://orcid.org/0009-0000-7261-5467

Zhamilova Albina - Master, Senior Lecturer, Kazakh national university of sports, Astana, Kazakhstan.

KamunoBa AiabOuHa FacbIpOeKkKbI3bI - MarucTp, ceHbop-iekrop, Kaszaxckuii HallMOHaIbHBI YHUBEPCUTET CIIOPTa,
r.Acrana, KazaxcraH.

KamnnoBa AnnomHa FachIpOeKKBI3bI - MarucTp, aFa OKBITYHIBICHI, Ka3ak YITTBIK CIOPT YHUBEpPCHTETi, ACTaHa K.,
Kazakcran PecnyOnmkacer

e-mail: zhamilova_ albina@mail.ru

ORCID: https://orcid.org/0009-0006-6577-560X

Date of submission of the article: 02.07.2026
Date accepted for publication: 15.07.2026

74 Theory and Methodology of Physical Education. N23(85) 2026


mailto:chastmira@gmail.com
https://orcid.org/0000-0002-3041-5501
mailto:bekbosynova.1993@mail.ru
mailto:zhamilova_albina@mail.ru

