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Abstract

Context and relevance. In recent years, academic stress among high school
students has been regarded as a significant risk factor for their well-being
and academic achievement, while in the Russian context there is a noted
shortage of modern, psychometrically validated methods for its assessment.
Objective. The aim of this study is to validate the Russian version of the
LASRS-2 for students in grade 11, including confirmation of its factor struc-
ture, assessment of reliability, and evaluation of convergent validity. Hypoth-
esis. The Russian version of the LASRS-2 demonstrates validity, reliability,
and measurement invariance by gender for students in grade 11. Methods
and materials. The data from 976 eleventh graders were used, aged 16 to
18 years (M =17, SD = 0,35), 75,7% females. For convergent validity testing,
E. Diener’s Life Satisfaction Scale and Physical Wellbeing Index were em-
ployed. Analysis was conducted using R (version 4.5.1) with the lavaan pack-
age. Results. Evidence of validity for the Russian version of the LASRS-2
was obtained, along with strict invariance, allowing comparison between
male and female students. Conclusion. The Russian version of the LASRS-2
is a valid tool for measuring affective, cognitive, behavioral, and physiological
academic stress among students in grade 11. The instrument can be utilized
for research and monitoring purposes.
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npoBepkKa M3MepMTe.l1bHOl7I MHBAapUaHTHOCTU NO nony
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HaumnoHanbHbIM ncCnefoBaTenbCKNin YyHMBEPCUTET «BbicLuas LwKona 3KOHOMUKN»,
Mockea, Poccuiickas degepaumsa
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Pe3rome

KoHTeKCT U akTyanbHOCTb. Y4ebHbI CTPECC CTapLUEKaCCHUMKOB paccMma-
TPMBaETCH KaK CYLLECTBEHHbIN DakTop pucka Ans ux 6narononyyms v ycne-
BaeMOCTU, NP 3TOM B POCCUCKON NPaKTUKe 0TMeHaeTca HeJOCTaToOK CoBpe-
MEHHbIX NMCUXOMETPUHECKM MPOBEPEHHBbIX METOAOB ero AvarHocTuku. Llenb.
Banugnsaumsa pycckon Bepcum LLikansl yyebHoro ctpecca JlakaeBa-2 Ha Bbl-
6opke yyamxca 11 knaccos, BKo4YaoLas NoaATBepXAeHNe ee dakTopHON
CTPYKTYPbI, OLEHKY HageXHOCTU W KOHBEPreHTHoW BanupHocTu. MunoTesa.
Pycckas Bepcusa LLkanbl y4e6Horo ctpecca Jlakaesa-2 4EMOHCTPUPYET Ba-
NNOHOCTb, HAAEXHOCTb U U3MEPUTENbHYIO MHBapWaHTHOCTb MO MNofy Ans
yyawmxes 11 knacca. Metoabl 1 matepmansl. [na aHanusa ncMxomeTpu-
YEeCKMX XapaKTepuCTUK OMPOCHMKa WMCMOMb30BannChb pesynbraTtbl, Nony4eH-
Hble OT 976 OAMHHAALATUKIIACCHUKOB B Bo3pacTte oT 16 go 18 net (M = 17,
SD = 0,35), 75,7% — peByLIKW. [Insi NPOBEPKN KOHBEPreHTHOW BanuaHOCTW
ncnonb3oBanack Llkana ynoBneTBOPeHHOCTM XM3Hblo 3. [uHepa, a Takxe
MHpaekc cy6bekTUBHOIrO hnanyeckoro 6narononyyms. AHanv3 6bin BbINOMHEH
npu nomowm R (Bepcus 4.5.1), nakeT lavaan. Pe3ynbratbl. Bbinu nony4eHbl
cBMAETENbCTBA BaNIMOHOCTU pycckon Bepcum OnpocHMKa yy4ebHOro crpec-
ca 1 yCTaHOBMEHa CTporas MHBapUaHTHOCTb, YTO MO3BONAET UCMONb30BaTb
VHCTPYMEHT [N CpaBHeHUs OeBylleK W toHower B 11 knacce. BbiBopbl.
OnpocCHWK SIBNSIETCS BanMOHbIM UHCTPYMEHTOM U3MepeHust addPeKTUBHbIX,
KOFHUTUBHbIX, NMOBEAEHYECKNX U (DM3NONOTMHECKUX MPOSBAEHUA yYebHOro
cTpecca ansa yyawmxes 11 knacca. VIHCTpyMeHT MOXeT ObITb MCMOMb30BaH B
ncenefoBaTenbCkuX U MOHUTOPUHIOBbBIX LENsX.

KnroueBble cnoBa: Yy4eOHbIN CTPecC, CTapLUEKNacCHUKW, OMPOCHUK
LASRS—-2, ncnxomeTpuyeckme xapakTepucTuku, BannaHoCcTb, U3MepUTesb-
Has MHBAPUAHTHOCTb

®duHaHcupoBaHue. ViccnegoBaHne OCyLLECTBIIEHO B pamkax [porpammbl dpyHaamMeHTanbHbIX UC-
cneposanuii HAY BLLD.

[ononHuTtensHble AaHHble. Habopbl AaHHbIX [OCTYNHbI no appecy: https://doi.org/10.48612/
MSUPE/4grf-gff9-h69g

Ana untuposanusa: Kapnosa, A.[l., Tapacos, C.B., KaHoHnup, T.H. (2026). N3mepeHne y4e6HOro
cTpecca: NpoBepKa N3MepUTENbHON MHBAPUAHTHOCTM NO nony. [lcuxonornyeckas Hayka u o6paso-
BaHune, 31(4), 51-70. https://doi.org/10.17759/pse.2026310404

Academic stress is a form of psycholog-
ical stress that manifests in the educational
environment. Although a moderate level
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Introduction

of arousal can be motivating, chronic and
excessive academic stress often leads to
reduced concentration, memory problems,
and a decline in academic performance
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(McArdle et al., 2014). Students experienc-
ing high levels of stress may face burnout,
which negatively affects their motivation to
learn and their performance (Salmela-Aro,
Upadyaya, 2014). Prolonged academic
stress is a significant risk factor for the de-
velopment of various mental health prob-
lems, including anxiety disorders, depres-
sion, insomnia, and even suicidal ideation
among adolescents (Liu et al., 2020). In
Russia studying in the grade 11 is charac-
terized by an intense pace, a large volume
of material to be mastered, and constant
competition among students driven by prep-
aration for the Unified State Exam (USE)
(Symaniuk et al., 2019). Because success-
ful mastery of the curriculum is critical for
future university admission, the period of
preparation for the USE is considered the
most stress-inducing and one that requires
particular attention (Sagilyan, 2020). When
addressing academic stress, it is also im-
portant to take sex-related characteristics
into account, since female students display
higher levels of academic stress and trait
anxiety during schooling (Bao, Han, 2025).
However, there is a shortage of validated
Russian-language instruments for measur-
ing academic stress, which limits opportu-
nities for its investigation and for planning
corresponding data-driven interventions.
The present study aims to address this gap
by presenting the results of the validation
of the Russian version of the Lakaev Aca-
demic Stress Response Scale-2 (LASRS-2)
for schoolchildren in a sample of eleventh-
grade students, with particular attention
to testing measurement invariance across
male and female students.

In recent years, the topic of students’
academic stress has been gaining increas-
ing relevance in contemporary psychologi-
cal science. Numerous studies indicate a
substantial increase in the stress burden
experienced by schoolchildren and uni-

versity students, associated with more
complex curricula, intense competition,
and heightened demands for academic
achievement (Fomina, Filippova, Burmis-
trova-Savenkova, Morosanova, 2024; Mu-
radymova, Bochaver, 2025; Semina, Fe-
dorova, 2023; Symaniuk, Okonechnikova,
Malova, 2019; Pavlenko, Bochaver, 2020;
Barbayannis et al., 2022; Ibda et al., 2023;
Lisnyj et al., 2023; Pascoe, Hetrick, Parker,
2020; Wuthrich, Jagiello, Azzi, 2020). Re-
searchers note that academic stress can
manifest at any stage of education; how-
ever, upper-secondary school students
and first-year university students are the
most vulnerable, owing to the need for self-
determination, preparation for final assess-
ments, and adaptation to new educational
conditions (Putwain, Jansen in de Wal,
van Alphen, 2023; Slimmen et al., 2022;
Linden, Stuart, 2020; Graves et al., 2021;
Cordova et al., 2023).

The assessment of academic stress
is one of the pressing problems in educa-
tional psychology. Most current methods
for diagnosing academic stress are aimed
at ranking and identifying life situations ca-
pable of causing stress. Examples include
the Perception of Academic Stress Scale
(PAS; Bedewy, Gabriel, 2015), the College
Student Stress Scale (CSSS; Feldt, 2008),
the University Stress Scale (USS; Stallman,
Hurst, 2016), the Academic Stress Scale
(ASS; Oluwafemi, Agbolade, 2017), the
Academic Stress Scale (ASS; Kohn, Fraz-
er, 1986), the Student-life Stress Inventory
(SSI-R; Gadzella et al., 2012), the Accultur-
ative Stress Scale for International Students
(ASSIS; Sandhu, Asrabadi, 1994), and the
Academic Stress Inventory (ASI; Lin, Chen,
2009). These instruments make it possible
to identify stress factors that can negatively
affect students’ emotional state. A focus
on identifying stressors also predominates
among adapted and newly developed
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Russian-language instruments for assess-
ing academic stress: the Perceived Stress
Scale (PSS; Zolotareva, 2023), designed
to assess perceived stress in adults; the
Brief Questionnaire of Acute and Chronic
Stress (OChS; Morosanova, Zinchenko,
2024); the Questionnaire of Crisis Events
and Experiences for Students (Manukyan,
2011); and the Questionnaire of Everyday
Stressors for Students (Buzina, Petrash,
2025). In recent years, instruments oriented
toward adolescent samples have also been
developed and validated: the Questionnaire
of Everyday Stressors for Adolescents (Go-
lovei, Galasheva, 2024), which assesses
stress tension across nine domains of ado-
lescents’ lives, and the Russian-language
version of the Perceived Stress Scale for
Children (PSS-C; Kharlamenkova et al,,
2024), designed to diagnose stress in ado-
lescents aged 11 to 16. However, the afore-
mentioned instruments measure the overall
level of perceived stress or everyday stress-
ors but do not allow differentiation of the
various components of the stress response
(affective, cognitive, behavioral, and physi-
ological), which makes the validation of the
multicomponent Lakaev Academic Stress
Response Scale-2 (LASRS-2) particularly
relevant.

All of the instruments described above
are predominantly aimed at identifying
factors of academic stress, while the char-
acteristics of the stress response itself, as
well as the degree of severity of this state,
remain unexamined. In implementing high-
quality response measures, it is impor-
tant to understand not only the factors of
academic stress but also its current level
of severity. In particular, it may be informa-
tive to understand at which level — affec-
tive, behavioral, cognitive, or physiologi-
cal — stress symptoms are most strongly
expressed (Crosswell, Lockwood, 2020;
Yaribeygi, 2017).

54

An instrument that makes this pos-
sible is the Russian version of the Lakaev
Academic Stress Response Scale-2
(LASRS-2), developed to measure uni-
versity students’ responses to academic
stress (Lakaev, 2022). In 2024, the instru-
ment was modified and adapted for school-
children by researchers at the Institute of
Education at HSE University (National
Research University Higher School of Eco-
nomics). The translation and back-transla-
tion were carried out by T.N. Kanonire and
V.A. Manina. During adaptation for school-
children in grades 7-9, the following chang-
es were made: item No. 2 from the original
questionnaire (“I used alcohol, drugs, or
socializing to avoid anxiety/stress”) was re-
placed with item 8 of the Russian-language
version (“I hung out on my phone to relieve
stress”), because the item concerning alco-
hol and drug use was deemed unaccept-
able for the adolescent sample and was
replaced with socially acceptable behavior
of a similar nature. Item No. 21 of the origi-
nal version (“l was distracted in class”) was
removed from the cognitive manifestations
scale, since the scale already contained
an item with a similar meaning for adoles-
cents — “| found it difficult to concentrate
during the lesson”. The order of the items
was changed and grouped according to the
specific scales, without additional random
shuffling. It is this version that was used in
the present study.

The aim of the present study is to vali-
date the Russian version of the Lakaev
Academic Stress Response Scale-2
(LASRS-2) in a sample of students in grade
11, including confirmation of its factor
structure and gaining evidence of its reli-
ability and convergent validity. Additionally,
the measurement invariance of the instru-
ment across sex is tested to make it pos-
sible to be confident that female and male
students with an equal level of academic
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stress will receive equal scores, i.e., that
the assessment will be conducted fairly.
Given the evidence of sex differences in
the perceived level of stress (Khanehkeshi,
Basavarajappa, 2012; Bao, Han, 2025),
testing measurement invariance appears
particularly important and will allow for valid
comparisons of the results of male and fe-
male students.

Materials and methods

Sample and procedure. The study
involved 976 respondents aged 16 to
18 years (M = 17, SD = 0,35), of whom
24,3% were male and 75,7% were female.
All respondents were grade 11 students
from eight federal districts of the Rus-
sian Federation (Central, Northwestern,
Southern, North Caucasian, Volga, Ural,
Siberian, and Far Eastern). The study was
conducted in 2025 among students who
studied on an online educational platform
for USE preparation. Participation in the
study was voluntary. The sex ratio is at-
tributable to the statistical distribution of
users of the educational platform on which
the study was conducted, where female
students predominantly account for 60% of
users. The dataset has been deposited in
RusPsyDATA (Russian Repository of Re-
search Data and Tools in Psychology and
Education). The data collection process
was carried out in accordance with the ethi-
cal standards established by the Russian
Psychological Society.

Measures. The main instrument used
was the Russian version of the Lakaev
Academic Stress Response Scale-2
(LASRS-2) for schoolchildren. The Rus-
sian version of the instrument comprises
24 items and includes four scales: “Affec-
tive Reactions” (k = 7), “Behavioral Reac-
tions” (k = 6), “Cognitive Manifestations”
(k = 6), and “Physiological Reactions”
(k = 5). Respondents were asked to rate

how often each of the listed experiences
had occurred to them over the past two
weeks, using the following response cat-
egories on a five-point Likert scale: “not
at all”, “once or twice”, “about half of the
time”, “most of the time”, and “all of the
time”. The original instrument allows for
the calculation of scores by scales as well
as building of an overall integral indicator
of academic stress.

To assess construct validity, the Sat-
isfaction With Life Scale (SWLS; Diener
et al.,, 1985; adapted by E.N. Osin and
D.A. Leontiev, 2020) was used, along with
the Subjective Physical Well-Being Index
for students from the Survey of Subjective
Well-Being in School (Kanonire, Uglanova,
Kulikova, 2022), which represents the sum
of scores on two items: “Over the past
week, how often did you feel full of ener-
gy?” and “How do you rate your health?”,
both rated on a five-point Likert scale.

Data analysis. At the preliminary stage,
descriptive statistics were calculated for all
items and scales, including the mean and
standard deviation for the overall sample
and for sex-based subsamples. The nor-
mality of the distribution of variables was
assessed using visual analysis (Q—Q plots,
histograms) and the formal Shapiro—-Wilk
statistical test.

It should be noted that, at the preliminary
stage of adaptation, an exploratory factor
analysis (EFA) was conducted, which con-
firmed the four-factor structure expected
on the basis of the original model. At the
next stage, confirmatory factor analysis
(CFA; Brown, 2015) was used to test the
fit of the empirical data to the theoretically
expected factor structure of the question-
naire. Because of non-normally distributed
responses, the robust maximum likelihood
method (MLR) was used, which provides
robust standard errors and corrected test
statistics (Satorra, Bentler, 1994). Three
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alternative models were tested and com-
pared: 1) a one-factor model, in which all
items serve as indicators of a single gen-
eral latent factor, “academic stress”; 2) a
four-factor model with correlated factors
corresponding to the affective, behavioral,
physiological, and cognitive manifestation
scales; and 3) a second-order hierarchical
model, in which the four first-order factors
(scales) serve as indicators for a gen-
eral second-order latent factor, “academic
stress”. All of the above models were esti-
mated separately for the full sample as well
as for the male and female subsamples.

Model fit to the data was evaluated us-
ing a set of fit indices (Kline, 2010):

e CFI (Comparative Fit Index) and TLI
(Tucker—Lewis Index): values > 0,90 are
considered acceptable, and values > 0,95
are considered good.

¢ RMSEA (Root Mean Square Error
of Approximation) with a 90% confidence
interval: values < 0,08 indicate acceptable,
and values < 0,05 indicate good approxi-
mation error.

¢ SRMR (Standardized Root Mean
Square Residual): values < 0,08 are con-
sidered satisfactory.

To improve the fit of the theoretical
model to the empirical data, an iterative
process was used, involving analysis of
modification indices, which makes it pos-
sible to identify unaccounted-for sources of
covariation between the residuals of sub-
stantively related items. The subsequent
addition of covariances between these re-
siduals allows the model fit to be improved.

Reliability (internal consistency) is a nec-
essary condition for measurement validity.
In the present study, reliability was assessed
using two coefficients: Cronbach’s a, tra-
ditional indicator calculated on the basis of
the correlation between raw scores (Cron-
bach, 1951), and McDonald’s ®, an indica-
tor calculated on the basis of standardized
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factor loadings within the CFA framework
(Viladrich et al., 2017). The o coefficient is
considered preferable for multidimensional
scales, as it is less sensitive to violations
of the tau-equivalence assumption. A value
above 0,7 is considered satisfactory for
both coefficients. High values indicate that
respondents’ scores are robust to measure-
ment error and that the indicators measure
the same latent construct.

The convergent validity of the question-
naire was assessed using correlational
analysis. In line with theoretical expecta-
tions, statistically significant negative corre-
lations of moderate strength were expected
between the academic stress scales and
indicators of life satisfaction and subjective
physical well-being.

Testing of the measurement invariance
of the questionnaire across sex was car-
ried out using multi-group confirmatory
factor analysis (MGCFA), following the
step-by-step checklist proposed by van
de Schoot et al. (2012). A series of nested
models was sequentially evaluated, with
constraints progressively imposed on the
equality of parameters between the male
and female groups:

e Model 1 — Configural invariance:
tests the invariance of the factor structure
(the number of factors and the pattern of
loadings). In this model, all parameters
(factor loadings, intercepts, residual vari-
ances) were freely estimated in each
group. Adequate fit of this model is a nec-
essary condition for proceeding with fur-
ther analysis.

* Model 2 — Metric invariance: tests the
equality of factor loadings between groups.
Establishing metric invariance makes it pos-
sible to state that the relationship between
the latent construct and its indicators is
the same across groups, which provides
grounds for comparing factor structures and
correlations of latent variables.
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* Model 3 — Scalar invariance: tests
the equality of factor loadings and item inter-
cepts. Its establishment is a necessary and
sufficient condition for the valid comparison
of latent construct means between groups.

* Model 4 — Strict invariance: tests
the additional equality of item residual vari-
ances. This model assumes that the con-
struct is measured with equal reliability at
the level of each indicator in both groups.

Comparison of the nested models
was carried out using the likelihood ratio
test (Ay?). However, given its sensitivity to
large sample sizes (N > 300), changes in
comparative fit indices (Chen, 2007) were
used as the primary criteria: a decrease
of ACFI < —-0,010 combined with an in-
crease of ARMSEA > 0,015 was consid-
ered evidence of a violation of invariance.
If full metric or scalar invariance was not
achieved, a search for partial measurement
invariance (Byrne, Shavelson, Muthén,
1989) was planned, by sequentially releas-
ing constraints on those parameters (load-
ings or intercepts) that contributed most to
the change in the likelihood ratio test (Ay?).

All calculations were performed in the
R statistical environment (version 4.5.1)
using the RStudio integrated development
environment and the specialized lavaan
package (Rosseel, 2012).

Results

Descriptive statistics. Analysis of de-
scriptive statistics (Appendix B) revealed
systematic differences between the male
and female groups. However, interpret-
ing these differences as true group differ-
ences in the level of the latent construct
requires prior evidence of the instrument’s
measurement invariance. Analysis of
skewness and kurtosis indices, confirmed
by the results of the Shapiro—-Wilk test, in-
dicates a deviation from normality in the
distribution of most variables. Accordingly,
the robust maximum likelihood method
(MLR) was chosen for model parameter-
ization in the CFA.

Confirmatory factor analysis. Before
evaluating the main models, and in order
to improve their fit to the data, covari-
ances between the residuals of three pairs
of items were added to the model on the
basis of substantive analysis and modifica-
tion indices: items 5 and 6 (a shared theme
of emotional exhaustion), items 15 and 18
(manifestations of academic procrastina-
tion), and items 11 and 12 (social isolation
as a coping strategy). Further analysis of
modification indices did not reveal a need
for additional changes that would funda-
mentally alter the model structure (e.g.,
cross-loadings).

Table 1
CFA model fit indices
Model 1 (df) CFI TLI RMSEA (Cl 90%) SRMR
Single factor Full sample 1730 (249) | 0,831 | 0,813 | 0,078 [0,075 — 0,081] | 0,065
Males 614 (249) | 0,818 | 0,798 | 0,079 [0,072 — 0,086] | 0,075
Females 1443 (249) | 0,818 | 0,799 | 0,081 [0,077 — 0,084] | 0,069
Four-factors Full sample 960 (243) | 0,918 | 0,907 | 0,055 [0,052 — 0,058] | 0,050
Males 454 (243) | 0,894 | 0,880 | 0,061 [0,053 — 0,068] | 0,067
Females 816 (243) | 0,913 | 0,901 | 0,056 [0,053 — 0,061] | 0,052
Second-order Full sample 976 (245) | 0,917 | 0,906 | 0,055 [0,052 — 0,059] | 0,051
Males 454 (245) | 0,895 | 0,882 | 0,06 [0,052 — 0,068] | 0,068
Females Did not converge
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Comparison of the alternative models
(Table 1) provides unequivocal support for
the four-factor structure of the question-
naire. The one-factor model demonstrated
unsatisfactory fit to the data, which confirms
the theoretical assumption that academic
stress is a multicomponent construct.

The models comprising four factors
showed good fit to the empirical data. At
the same time, the second-order hierar-
chical model, which postulates the exis-
tence of a general latent factor, could not
be identified in the female subsample,
which is likely attributable to the high cor-
relation between the first-order factors
combined with the limited sample size.
It should be noted that, although the fit
indices of the four-factor model reach the
threshold of acceptability, they do not
reach the threshold of excellent fit, par-
ticularly in the male subsample. This may
be explained both by the smaller size of
this subsample and by substantive fea-
tures of how academic stress manifests
among male students.

In the samples where the hierarchical
model could be estimated, its fit indices
were practically identical to those of the
simple four-factor model. Moreover, the
likelihood ratio test did not reveal statistically

Physiological domain

0.74 0.66 /7065 /0.59 \0.72

067 0.71 /063 /081\0.73

.35
z =]

significant differences between these mod-
els for the male subsample (Ay*(2) = 1,08,
p = 0,5843), which indicates the presence
of a general latent construct of “academic
stress” underlying all four components, at
least in this group. Thus, calculating an
overall score for the questionnaire appears
methodologically justified; however, for
more fine-grained diagnostics, it is recom-
mended to use scale-specific scores for the
individual scales.

The figure presents all standardized
estimated parameters (item loadings and
correlations between factors) from the four
correlated-factor model for the full sample.
All parameters are statistically significant at
the p < 0,05 level.

Analysis of factor loadings showed that
the affective and cognitive manifestation
factors are more homogeneous: loadings
range from approximately 0,6 to 0,8, with
a mean of 0,7. At the same time, the be-
havioral reactions factor shows a greater
spread of loadings (from 0,36 to 0,62,
mean = 0,53), which may be explained by a
greater influence of the contextual charac-
teristics of the items comprising this factor.

Internal consistency. The results of
the reliability calculations for all scales are
presented in Table 2.

Behavioral domain

0.57 /0.59 0.62 \0.36 034

.

0.66 /0.62

FE] B T
0.52
5]

72\0.8 \068 97

Fig. CFA model
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Table 2
Internal consistency indices for LASRS-2
Scale o KpoHb6axa o MakgoHanbpa

Academic stress (k = 24) 0,93 0,86
Affective domain (k = 7) 0,87 0,86
Behavioral domain (k = 6) 0,71 0,68
Cognitive domain (k = 6) 0,87 0,84
Physiological domain (k = 5) 0,80 0,81

Note: ® was taken from the single-factor model for the academic stress scale and from the four-factor model for

the remaining scales.

Most of the obtained values exceed
the generally accepted criterion of 0,70,
indicating good internal consistency for all
scales of the instrument. The McDonald’s
o value for the behavioral reactions scale
is somewhat below the generally accepted
criterion, indicating its relatively lower reli-
ability compared with the other scales.

Construct validity. Pearson correlation
coefficients between the raw scores on the
questionnaire’s scales, as well as their cor-
relations with the two external instruments,
are presented in Table 3. All correlations
are significant at the p < 0,05 level.

The observed pattern of correlations
fully corresponds to theoretical expecta-
tions: the scales of the questionnaire under
consideration show moderate negative as-
sociations with the subjective physical well-
being index and the Diener Satisfaction
With Life Scale, as well as, as expected,

high positive correlations among them-
selves, which provides evidence in favor of
the instrument’s convergent validity.
Measurement invariance. To test the
measurement invariance of the question-
naire across sex, a series of nested mod-
els was sequentially evaluated (Table 4).
Although the likelihood ratio test (Ay?)
shows statistically significant differences
between all successive models (p < 0,001),
which is expected given the large sample
size, analysis of changes in comparative
fit indices (ACFlI and ARMSEA) provides
more substantively meaningful information.
The deterioration in fit as constraints were
progressively imposed did not exceed the
established critical values (ACFI < -0,010,
ARMSEA > 0,015). The most notable,
yet still acceptable, deterioration was ob-
served at the transition to scalar invariance
(ACFI = —0,006). On this basis, it can be

Table 3
Pearson correlations between academic stress scales, life satisfaction,
and physical well-being in school

1 2 3 4 5 6
1. Subjective physical well-being index 1
2. Diener life satisfaction scale 0,49 1
3. Academic stress -0,63 -0,47 1
4. Affective domain -0,55 -0,37 0,88 1
5. Behavioral domain -0,54 | -0,44 0,85 0,65 1
6. Cognitive domain -0,50 | -0,41 0,85 0,64 0,67 1
7. Physiological domain -0,53 -0,36 0,76 0,58 0,57 0,50
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concluded that strict measurement invari-
ance holds, which allows for valid compari-
sons of both latent means and variances
between groups.

As an additional analysis, a procedure
for establishing partial invariance was car-
ried out in order to precisely identify poten-
tial sources of non-invariance. Analysis of
the contribution of individual parameters to
the change in y* (Table 5) showed that, to

achieve full metric invariance, it was suffi-
cient to release the constraint on the factor
loading of only one item, item 23 (“l had no
appetite”), and that, to achieve full scalar
invariance, it was necessary to release the
intercepts of seven items (7, 19, 4, 21, 17,
11, 9). This indicates that these items may
have certain interpretive peculiarities with
respect to students’ sex, without violating
the overall invariance of the instrument.

Table 4
CFA models for testing measurement invariance
Model » (df) P of test Ay? CFIl ACFI RMSEA A RMSEA
Model 1 1261 (486) 0,910 0,062
Model 2 1302 (506) < 0,001 0,908 —0,002 0,061 —-0,001
Model 3 1378 (526) < 0,001 0,902 —0,006 0,062 0,001
Model 4 1420 (550) < 0,001 0,899 —0,003 0,062 0
Table 5
Identification of the most non-invariant items
ltem Ay? for releasing Iogding equality Ay? for releasing intc_ercept equality
constraint constraint

1 0,00 3,43

2 0,21 6,76

3 2,31 1,71

4 0,00 8,33

5 0,11 2,17

6 0,68 1,36

7 3,87 21,91

8 0,08 1,44

9 2,04 4,87

10 0,21 5,71

11 0,34 2,95

12 0,34 0,11

13 0,11 2,72

14 0,40 4,12

15 0,08 1,02

16 0,15 0,18

17 0,04 2,33

18 0,33 4,70

19 0,02 14,34

20 14,69 0,81

21 7,36 5,41
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ltem Ay? for releasing Ioajlding equality Ay? for releasing int(::rcept equality
constraint constraint
22 4,60 0,58
23 17,32 0,25
24 1,47 0,02

Thus, the results of the analysis confirm
that the academic stress questionnaire’s
measurement invariance across sex holds.
Establishing invariance makes it possible
to assert that the observed differences in
respondents’ answers reflect true differenc-
es in the level of the latent construct rather
than being an artifact of measurement.

To quantify these differences, the pa-
rameters of the strict invariance model, in
which all item parameters were constrained
to be equal between groups, were ana-
lyzed. In this model, the distribution of the
latent factors in the female group was fixed
as the reference (mean = 0, variance =
1), while the distribution parameters in the
male group were estimated freely. The es-
timated parameters for the male group are
presented in Table 6.

Analysis of the model parameters shows
that male students exhibit statistically sig-
nificantly lower mean levels of the latent
construct across all four factors (p < 0,05).
The largest difference is observed for the
affective reactions factor. With respect to
variances, the analysis indicates lower vari-
ability among male students for the affective
reactions component, and especially for
the physiological reactions component. At

the same time, variability in the behavioral
reactions and cognitive manifestations com-
ponents is somewhat higher among male
students than among female students.

Discussion

The aim of the present study was to
examine the psychometric quality of the
Russian version of the Academic Stress
Questionnaire LASRS-2 for students in
grade 11. The results of the study confirm
the validity and reliability of the Russian
version of the instrument.

The four-factor structure of the ques-
tionnaire was confirmed, consistent with
the original version. The one-factor model
demonstrated unsatisfactory fit to the data,
which is consistent with the theoretical view
of academic stress as a multicomponent
construct. The results of testing the sec-
ond-order hierarchical model indicate that
calculating an overall score for the ques-
tionnaire is methodologically justified for
male students, although the use of scales’
scores is recommended for more precise
diagnostics. It should be noted that the hi-
erarchical model could not be identified in
the female subsample, which is likely attrib-
utable to the high correlation between the

Table 6
Factor score distribution parameters for males under strict invariance model
Factor Mean Variance
Affective domain -0,67 0,88
Behavioral domain -0,54 1,09
Cognitive domain -0,42 1,07
Physiological domain -0,54 0,67

Note: parameters estimated relative to the female group, where mean = 0 and vari-

ance = 1.
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first-order factors combined with the limited
sample size. Future studies should test the
hypothesis of whether an overall score can
be calculated for female students using a
sample that is more heterogeneous in age.

Analysis of internal consistency showed
that most of the scales possess good reliabil-
ity. The exception was the behavioral reac-
tions scale, where the reliability value for one
of the coefficients was somewhat below the
generally accepted criterion. This is consis-
tent with the factor analysis findings, where
the behavioral reactions factor likewise
showed the greatest spread of factor load-
ings, which may be explained by a greater
influence of the contextual characteristics of
the items comprising this factor. However,
even in this case, the behavioral reactions
scale can be used for research purposes.
Future studies could focus on examining ad-
ditional behavioral indicators of stress among
upper-secondary school students.

The convergent validity of the ques-
tionnaire was confirmed: all scales show
moderate negative associations with ex-
ternal criteria such as subjective physical
well-being and life satisfaction. This is a
theoretically expected result, since a high
level of stress should be associated with
a lower level of well-being (Goksu, 2023;
Lian et al., 2023). In addition, the scales
of the LASRS-2 Russian version show the
expected strong positive correlations with
one another, which confirms their relation-
ship to a single academic stress construct.

The results of previous studies indi-
cate the presence of sex differences in the
level of academic stress (Khanehkeshi,
Basavarajappa, 2012; Bao, Han, 2025),
and therefore an important objective of the
present work was to test measurement in-
variance across sex. The results showed
that strict invariance holds, which allows
the instrument to be used to compare the
results of male and female students.

62

The study also examined sources of
potential non-invariance, which may be
useful for an in-depth investigation of the
phenomenon of academic stress among
upper-secondary school students. Sev-
eral items were identified that may have a
somewhat different interpretation among
male and female students, although this
does not affect the instrument’s ability to
assess them fairly. For example, item 7 is
the item with the largest sex-related com-
ponent (“I had so much schoolwork that |
wanted to cry”), which is related to certain
accepted social norms of behavior for male
and female students.

Additionally, a comparison of academic
stress indicators between female and male
students was carried out across all scales.
The results obtained show differences in
all manifestations of academic stress in
favor of male students: they display lower
scores, which is consistent with the find-
ings of other studies (e.g., Karkouli et al.,
2024; Mahirah et al., 2025).

bl

Limitations. The main limitations of this
study lie in the sampling domain. Future
studies should examine the questionnaire’s
validity in a more age-diverse sample of
girls and boys, covering at least the full
span of upper secondary school. In addi-
tion, students enrolled in an exam-prepa-
ration platform may differ from the broader
population of 11th-grade students in cer-
tain individual characteristics. Another im-
portant issue concerns the questionnaire’s
potential use for individual assessment:
at present, such use is not possible, as it
requires standardization and should be ad-
dressed in subsequent studies.

Conclusion

The results of the study presented in
this article demonstrate that the Russian
version of the Lakaev Academic Stress
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Response Scale-2 is a valid and reliable
instrument for assessing academic stress
among students in grade 11. The question-
naire can be used for research and moni-
toring purposes, also comparing male and
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Appendix

Appendix A. Academic Stress Scale
Affective domain
Item 1 | felt overwhelmed by schoolwork.
Item 2 There was so much going on that | couldn't think straight.
Item 3 | felt worried about coping with my studies.
Item 4 | felt angry that too much was being demanded of me.
Item 5 School left me emotionally drained.
Item 6 | felt stressed because of school.
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Item 7 | had so much schoolwork that | wanted to cry.

Behavioral domain

Item 8 | hung out on my phone to relieve stress.

Item 9 | wanted to sleep all the time.

Item 10 | skipped individual classes without a valid reason.

Item 11 | yelled at family members or friends.

Item 12 | withdrew from friends or family.

Item 13 | had major problems sleeping.

Cognitive domain

Item 14 | found it difficult to concentrate during the lesson.

Item 15 | felt lazy when it came to schoolwork.

Item 16 My emotions got in the way of my studying.

ltem 17 | found it difficult to recall material | had studied.

Item 18 | found excuses to put off completing an assignment.

Item 19 | had no energy to study.

Physiological domain

Item 20 | couldn't breathe properly.

Item 21 | felt discomfort in my stomach.

Item 22 | had headaches.

Item 23 | had no appetite.

Item 24 | felt my heart pounding, even though | hadn't been exercising.

Appendix B. Descriptive Statistics for ltems and Scales

Item / Scale M (SD) Skewness | Kurtosis
Full sample Males Females
1 3,31 (1,10) 3,02 (1,06) 3,41 (1,09) -0,11 -0,71
2 2,67 (1,08) 2,4 (1,01) 2,76 (1,09) 0,49 -0,40
3 3,42 (1,24) 2,95 (1,23) 3,57 (1,21) -0,23 -1,06
4 2,62 (1,34) 2,36 (1,28) 2,70 (1,34) 0,41 -1,01
5 3,47 (1,37) 3,05 (1,44) 3,60 (1,32) -0,38 -1,11
6 3,07 (1,35) 2,57 (1,36) 3,23 (1,31) 0,01 -1,19
7 2,70 (1,40) 1,96 (1,25) 2,94 (1,36) 0,32 -1,18
8 3,36 (1,22) 3,13 (1,26) 3,44 (1,20) -0,18 -0,91
9 3,66 (1,21) 3,26 (1,27) 3,79 (1,16) -0,42 -0,93
10 2,45 (1,32) 2,41 (1,32) 2,46 (1,33) 0,67 -0,67
11 1,91 (1,01) 1,64 (0,89) 1,99 (1,03) 1,26 1,34
12 2,18 (1,16) 1,88 (1,06) 2,28 (1,18) 0,83 -0,14
13 2,75 (1,41) 2,53 (1,39) 2,82 (1,42) 0,29 -1,21
14 2,73 (1,15) 2,54 (1,14) 2,78 (1,14) 0,41 -0,59
15 3,11 (1,17) 2,93 (1,19) 3,16 (1,16) 0,15 -0,89
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Item / Scale M (SD) Skewness | Kurtosis
Full sample Males Females

16 2,45 (1,27) 2,2 (1,27) 2,53 (1,26) 0,63 -0,64

17 2,69 (1,10) 2,42 (1,05) 2,78 (1,10) 0,55 -0,33

18 2,90 (1,23) 2,77 (1,17) 2,94 (1,25) 0,3 -0,92

19 3,15 (1,21) 2,73 (1,22) 3,29 (1,17) 0,06 -0,97

20 1,59 (0,96) 1,33 (0,76) 1,68 (1,00) 1,74 2,56

21 1,93 (1,10) 1,54 (0,88) 2,06 (1,13) 1,15 0,62

22 2,71 (1,18) 2,43 (1,11) 2,80 (1,18) 0,47 -0,65

23 2,01 (1,18) 1,74 (1,15) 2,10 (1,17) 1,01 0,05

24 2,02 (1,15) 1,68 (1,03) 2,13 (1,17) 1,05 0,30

Affective domain 21,26 (6,73) 18,31 (6,37) 22,21 (6,57) 0,05 -0,84

Behavioral domain 16,31 (4,72) 14,85 (4,72) 16,78 (4,62) 0,27 -0,22

Cognitive domain 17,03 (5,53) 15,59 (5,54) 17,5 (5,44) 0,34 -0,54

Physiological domain | 10,27 (4,15) 8,71 (3,70) | 10,76 (4,16) 0,94 0,35

Academic stress 64,88 (17,79) | 57,46 (17,19) | 67,25 (17,33) 0,22 -0,47

Appendix C. Russian Version of the Lakaev Academic Stress Response Scale for School Stu-
dents

Instructions: Indicate how often each of the following happened to you over the past two
weeks. Response categories: not at all, once or twice, about half of the time, most of the time, all
of the time.

. | felt overwhelmed by schoolwork.

. There was so much going on that | couldn't think straight.
. | felt worried about coping with my studies.

. I felt angry that too much was being demanded of me.
. School left me emotionally drained.

. | felt stressed because of school.

. I had so much schoolwork that | wanted to cry.

. I hung out on my phone to relieve stress.

. | wanted to sleep all the time.

10. | skipped individual classes without a valid reason.
11. | yelled at family members or friends.

12. | withdrew from friends or family.

13. I had major problems sleeping.

14. | found it difficult to concentrate during the lesson.
15. | felt lazy when it came to schoolwork.

16. My emotions got in the way of my studying.

17. | found it difficult to recall material | had studied.

18. | found excuses to put off completing an assignment.
19. | had no energy to study.

20. | couldn't breathe properly.

21. | felt discomfort in my stomach.

22. | had headaches.
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23. | had no appetite.
24. | felt my heart pounding, even though | hadn't been exercising.
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