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Abstract
Twelfth-grade students face heavy academic demands that place
them at risk of academic stress, yet brief school-based
interventions that need no specialized equipment remain scarce
in Indonesia. This study examined changes in academic stress
among 12th-grade students after a brief doodling art therapy
program. A one-group pretest-posttest design was applied to 23
students aged 17 to 18 years at SMAN 8 Surabaya, selected
through purposive sampling. The program consisted of a stress
management education session and three 20-minute doodling
sessions delivered within one week. Academic stress was
measured with the Educational Stress Scale for Adolescents
before and after the program and analyzed with a paired-samples

t-test. The mean score decreased from 56.65 to 52.26, a mean
difference of 4.39 points (95% CI [3.23, 5.55]), #(22) =7.87,p <
.001, Cohen's d, = 1.64. The small sample, the absence of a
control group, and the lack of a follow-up measurement limit
causal inference. The findings offer preliminary evidence that a
brief doodling program is accompanied by lower mean academic
stress scores and warrants controlled testing in school counseling
settings.

INTRODUCTION

Academic stress arises when students appraise educational demands as taxing or
as exceeding the resources available to them (Lazarus & Folkman, 1984). It is linked to
adverse consequences for mental health and academic functioning among students in
secondary and higher education (Hosseinkhani et al., 2020; Pascoe et al., 2020). Twelfth-
grade students are an especially exposed group because they prepare for final
examinations while deciding on university entry or employment, and senior high school
students in Korea who prepare for the competitive college entrance examination report
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excessive academic stress (Park & Kim, 2018). Indonesian studies treat academic
demands, social support, classroom climate, and school well-being as correlates of
academic stress among secondary school students (Muhid & Ferdiyanto, 2020; Ramli &
Hasibuan, 2022), and the Educational Stress Scale for Adolescents (ESSA) has been used
to examine academic stress among high school adolescents (Pillai et al., 2023).

Brief, low-cost activities that students can complete during school hours are
attractive candidates for school-based stress reduction. Art-based activities allow students
to express and regulate emotion without relying on verbal disclosure. Doodling, used here
to mean spontaneous drawing without evaluation of the product, requires only paper and
apen. A scoping review of 16 empirical studies found mixed cognitive effects of doodling
but favorable affective outcomes in seven studies, including stress reduction, relaxation,
and improved emotion regulation (Stickley et al., 2025). In school settings, doodling
research has focused largely on learning performance (Tadayon & Afhami, 2017).

Evidence on art-based interventions for children, adolescents, and students is
accumulating but remains uneven. A meta-analysis of 17 articles with 1,548 students
reported a small to moderate reduction in anxiety after mindfulness-based art
interventions (Hedges' g = 0.39), although effects were larger in single-group studies than
in controlled studies (Zhu et al., 2025). Mandala coloring and free coloring were both
followed by lower test anxiety among 193 Grade 8 students (Carsley & Heath, 2018), and
further syntheses address art therapy for anxiety in children and adolescents (Zhang et al.,
2024) and in school settings for children aged 5 to 12 years (Moula, 2020). In Indonesia,
drawing and coloring training was followed by lower academic stress scores in 46 of 69
ninth-grade students (Astuti et al., 2022), and a single-subject study reported greater calm
before examinations after drawing therapy combined with family psychoeducation
(Triana & Meiyutariningsih, 2021).

The transactional model of stress and coping suggests that doodling may serve as
an emotion-focused coping activity that allows nonverbal expression and a brief shift of
attention away from stressors, which could soften the appraisal of academic demands as
threatening (Lazarus & Folkman, 1984). Three gaps remain. Doodling has rarely been
tested against academic stress in school settings, because most doodling studies were
conducted in laboratories or targeted cognition and mood (Stickley et al., 2025; Tadayon
& Afhami, 2017). School-based art studies mostly address anxiety or test anxiety or
include younger children, so evidence on academic stress among final-year senior high
school students measured with a standardized scale is scarce (Carsley & Heath, 2018;
Moula, 2020; Zhang et al., 2024). Definitions of doodling also differ across studies, and
single-group results can overstate effects (Stickley et al., 2025; Zhu et al., 2025). This
study therefore offers contextual rather than theoretical novelty: it examines a fully
specified, brief doodling program with 12th-grade students in an Indonesian public senior
high school, uses a standardized measure, and reports the effect size with its confidence
interval. It was hypothesized that posttest ESSA scores would be lower than pretest
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METHOD
Research Design

A one-group pretest-posttest design (O1 X O2) was used, with academic stress
measured before and after the intervention in a single group without a comparison group.
This design is vulnerable to history, maturation, testing, instrumentation, and regression
to the mean (Shadish et al., 2002), so observed changes cannot be attributed to the
intervention with certainty. It suits an initial, small-scale examination of a new school-
based program.
Participants and Sample Size

Participants were 23 12th-grade students of SMAN 8 Surabaya (17 female and 6
male) aged 17 to 18 years, selected through purposive sampling. The inclusion criteria
were (1) active 12th-grade students at SMAN 8 Surabaya, (2) aged 17 to 18 years, and
(3) willing to take part in the doodling sessions scheduled by the researchers. Participants
were not selected on the basis of a particular stress category, and no ESSA cut-off score
was applied at recruitment. Academic stress was first measured at pretest, where scores
ranged from 38 to 72 (Table 3), so the sample covers a range of baseline stress levels and
not a group screened for high stress. The exclusion criteria were (1) a severe
psychological disorder or psychiatric diagnosis requiring specialized professional
treatment, (2) inability to complete the research process because of illness, school
transfer, or other reasons, and (3) not completing the stress questionnaire. No a priori
power analysis was performed. A sensitivity analysis for a two-tailed paired-samples #-
test (N = 23, a = .05, power = .80) in GPower showed that the design could detect a
standardized mean difference (d*,) of at least 0.61.
Instrument

Academic stress was measured with the ESSA (Sun et al., 2011), a 16-item self-
report scale with five dimensions: pressure from study, workload, worry about grades,
self-expectation, and despondency. Higher total scores indicate greater academic stress.
In the original validation with Chinese adolescents, the ESSA showed adequate internal
consistency, two-week test-retest reliability, satisfactory concurrent validity, and
acceptable fit in confirmatory factor analysis (Sun et al., 2011). The Indonesian version
of the ESSA was administered to the participants. A confirmatory factor analysis of a
translated and modified Indonesian version with 1,280 university students reported a five-
factor structure consistent with the original scale (Dewi et al., 2025).
Intervention Protocol

The program consisted of a brief stress management education session followed
by three 20-minute doodling sessions delivered within one week. In each session,
participants drew freely according to their feelings, and the drawings were not judged or
evaluated. Table 1 summarizes the protocol.
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Table 1. Overview of the Intervention Protocol

Component Timing Duration Content and instructions

Pretest Before the . 10 minutes  Individual completion of the ESSA
education session

Stress

Before doodling . Brief psychoeducation on academic
management . 30 minutes
. session 1 stress and stress management
education

Doodling sessions Three sessions 20 minutes Fr.ee dra\ymg based on current

r feelings, without evaluation of the
1to3 within one week each
product
After doodli . .. .

Posttest szrssi?)?l 31ng 10 minutes  Individual completion of the ESSA

Ethical Considerations

The study followed the ethical principles of the Declaration of Helsinki (World
Medical Association, 2013). The study was conducted with the permission of SMAN 8§
Surabaya and did not undergo formal ethical review by a research ethics committee.
Participants aged 17 years were minors, so their parents or legal guardians gave written
informed consent and the students gave written assent, whereas participants aged 18 years
gave their own written informed consent. Participation was voluntary, and participants
could withdraw at any time without consequence.
Data Analysis

Data were analyzed with IBM SPSS Statistics. Normality of the pretest and
posttest scores was examined with the Shapiro-Wilk test. Pretest and posttest scores were
compared with a two-tailed paired-samples #-test at o = .05. The effect size was Cohen's
d,, the mean difference divided by the standard deviation of the differences, interpreted
with the benchmarks of (Cohen, 1988). Frequencies and percentages described the
respondents.

RESULTS AND DISCUSSION
Characteristics of Respondents

The study involved 23 students from SMAN 8 Surabaya who participated in the
research. Respondents' characteristics were identified based on gender and age to provide
an overview of the demographic composition of the study participants. The distribution
of respondents according to these characteristics is presented in Table 2.

Table 2. Characteristics of Respondents (N = 23)

Characteristic Frequency (f)  Percentage (%)
Gender: Male 6 26 %
Gender: Female 17 74 %
Age: 17 years 14 61 %
Age: 18 years 9 39 %
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Table 2 shows that, of the 23 respondents, 17 students (74%) were female and 6
students (26%) were male, and that 14 students (61%) were 17 years old and 9 students
(39%) were 18 years old. Participants aged 17 years were minors, which is why parental
consent and student assent were required.

Changes in Academic Stress Scores

Changes in academic stress scores were examined by comparing the pretest and
posttest results of the 23 participants using the Educational Stress Scale for Adolescents
(ESSA). Descriptive statistics, including the mean, standard deviation, minimum score,
and maximum score, were calculated to describe the distribution of academic stress scores
at both measurement points. The results are presented in Table 3.

Table 3. Descriptive Statistics of ESSA Scores (N = 23)

Measurement M SD Min. Max.
Pretest 56.65 8.71 38 72
Posttest 52.26 10.25 26 66

The Shapiro-Wilk test showed no significant departure from normality for pretest
scores, W(23) = .955, p = .364, or for posttest scores, W(23) = .935, p = .143, so a
parametric test was considered appropriate. The paired-samples #-test is reasonably robust
to moderate departures from normality at this sample size. As shown in Table 3, mean
ESSA scores decreased from 56.65 (SD = 8.71, range 38 to 72) at pretest to 52.26 (SD =
10.25, range 26 to 66) at posttest, and the dispersion of scores was slightly larger at
posttest than at pretest. Pretest and posttest scores were strongly correlated, » = .965, p <
.001, which indicates that students largely kept their relative standing.

To determine whether the difference between pretest and posttest scores was
statistically significant, a paired-samples #-test was conducted. This analysis was used to
examine changes in academic stress scores among the same participants across the two
measurement points. The results of the statistical analysis are presented in Table 4.

Table 4. Results of the Paired-Samples t-Test (Pretest Minus Posttest)

Statistic Value
Mean difference 4.39
SD of differences 2.68
SE of the mean difference 0.56
95% CI of the mean difference [3.23, 5.55]
t(22) 7.87
p (two-tailed) <.001
Cohen's d, [95% CI] 1.64[1.00, 2.27]
Pretest-posttest correlation r=.965, p <.001

Note. SD, SE, and confidence intervals were derived from the mean difference
(4.391), ¢ (7.872), and N = 23.
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The paired-samples #-test showed that the mean difference of 4.39 points was
statistically significant, 95% CI [3.23, 5.55], #22) = 7.87, p < .001 (Table 4). The
standardized effect was large, d, = 1.64, 95% CI [1.00, 2.27]. Because the p-value was
below the significance level of .05, the null hypothesis of no mean difference was
rejected. This result describes a change in scores between two measurements and does
not by itself establish that the intervention caused the change.

Discussion

The mean ESSA score decreased significantly after the program, and the
standardized effect was large (d, = 1.64), which supports the hypothesis that posttest
scores would be lower than pretest scores. This direction agrees with reports that drawing,
coloring, and other art-based activities are followed by lower academic stress or anxiety
among students (Astuti et al., 2022; Carsley & Heath, 2018; Zhu et al., 2025) and with
the favorable affective outcomes of doodling summarized by Stickley et al. (2025). The
present finding differs from this literature in two respects. It concerns academic stress
measured with a standardized scale among final-year senior high school students, whereas
earlier school-based studies mostly addressed test anxiety, learning performance, or
younger students (Carsley & Heath, 2018; Moula, 2020; Tadayon & Athami, 2017). The
intervention was also short, with three 20-minute sessions, which suggests that a
measurable change in self-reported stress may not require a long program, although this
suggestion needs controlled testing. Astuti et al. (2022) reported lower scores in 46 of 69
students (66.7%). The present data describe the mean change only. Under a normal
distribution of differences, the reported mean and standard deviation of the differences
imply that most students scored lower at posttest, but this could not be confirmed at the
individual level.

The size of the effect should not be taken at face value. Zhu et al. (2025) found
larger effects in single-group studies than in controlled studies, and the present design
had no control group. The confidence interval for d; is wide (1.00 to 2.27) because of the
small sample. The magnitude of d, also depends on the variability of the change scores.
The pretest-posttest correlation was very high (» = .965), and the standard deviation of
the differences (2.68) was small relative to the mean difference (4.39), which means that
students' scores shifted by similar amounts. A uniform shift of this kind can yield a large
d, even when the raw change is modest, and it may also reflect a shared influence on all
students, such as a common event or a practice effect, rather than an individual response
to doodling. A mean decrease of 4.39 points is statistically reliable, but no established
threshold for a meaningful change on the ESSA was applied, so its practical importance
remains uncertain.

The transactional model of stress and coping offers one way to interpret the
decrease (Lazarus & Folkman, 1984). In this model, stress depends on how students
appraise academic demands and whether they judge their coping resources to be adequate.
Doodling may provide an emotion-focused coping opportunity in which students express
feelings nonverbally and briefly shift attention away from stressors, which could ease the
perceived burden of academic demands. Art therapy has been described as a cathartic
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outlet for negative emotions (Li, 2025; Triana & Meiyutariningsih, 2021), and lower
cortisol levels after art making (Kaimal et al., 2016) suggest a possible physiological
route. These explanations are tentative because appraisal, coping, emotional expression,
and physiological arousal were not measured.

For theory, the results are compatible with the transactional model but do not test
it. A study that measures primary and secondary appraisal before and after doodling, and
that analyzes the five ESSA dimensions separately, could show whether the change lies
in perceived workload, worry about grades, self-expectation, or despondency. Only total
scores were analyzed here, so the dimensions that changed remain unknown. Doodling
also leaves the academic demands themselves untouched, which means that any reduction
in stress is likely to reflect a change in how demands are experienced and not a change in
the demands, and it may fade when examination pressure rises again.

The education session delivered before the doodling sessions may have
contributed to the change independently of doodling. Brief psychoeducation on stress can
by itself alter how students understand and manage academic demands, and the present
design cannot separate this component from the drawing sessions. A dismantling design
that compares education alone, doodling alone, and the combined program would show
which component carries the change.

Alternative explanations cannot be excluded. Without a control group, history (for
example, changes in school workload or the proximity of examinations during the week
of the program), testing effects from repeated administration of the ESSA, expectancy
and social desirability in self-report, and regression to the mean among students with
relatively high baseline scores could each account for part of the decrease (Shadish et al.,
2002). The short interval between pretest and posttest limits the influence of maturation,
but it also means that nothing is known about how long the change lasts.

Several measurement issues also limit interpretation. Item-level data were no
longer available at revision, so internal consistency could not be estimated for the present
sample and the normality of the difference scores could not be tested. The reliability of
the ESSA scores in this sample therefore remains unknown. Descriptive statistics of both
measurements, including the standard deviations, are reported in Table 3. Because no
ESSA cut-off score was applied in this study, students were not classified into stress
categories, and categorical results are not reported. The inference in this article rests on
the continuous ESSA scores, whose mean difference matches the difference between the
reported pretest and posttest means. Evidence on the validity of the Indonesian ESSA
comes from earlier studies (Dewi et al., 2025; Sun et al., 2011) and not from the present
sample.

From a practical perspective, the program is short and needs only paper and
drawing materials, so it may be a candidate component of school counseling services once
it has been evaluated in controlled studies. Studies in Al-Musyrif have examined spiritual
and cognitive approaches to stress, anxiety, and academic resilience (Dzikra et al., 2025;
Farmawati et al., 2025; Fawaid et al., 2024; Zahara et al., 2026), and doodling could be
explored as a complementary nonverbal medium within Islamic guidance and counseling.
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A nonverbal medium may suit students who find it difficult to put academic pressure into
words, a possibility that qualitative work could examine. A brief protocol with a defined
sequence, education followed by free drawing without evaluation of the product, is also
easier for school counselors to replicate and audit than informal drawing activities.

Implementation in schools should also attend to student safety. Free drawing
invites the expression of feelings, and a student may disclose distress through a drawing
or a questionnaire response. School counselors who adopt the protocol should therefore
have a clear route for referring students, particularly minors, whose distress exceeds what
a brief program can address.

The conclusions are constrained by several limitations: the small and
predominantly female sample (N = 23; 74% female), which limits generalization to male
students, the one-group pretest-posttest design without a control group, the absence of a
follow-up assessment, the reliance on self-report, and the unavailability of item-level data
at revision. Future studies should use controlled or randomized designs, larger and more
balanced samples with an a priori power analysis, archived raw data, and follow-up
measurements to assess whether effects last. Measures of the proposed mechanisms, such
as appraisal, coping, and emotional expression, would allow these explanations to be
tested.

CONCLUSION

This study examined changes in academic stress among 23 12th-grade students at
SMAN 8 Surabaya after a brief doodling art therapy program consisting of a stress
management education session and three 20-minute doodling sessions. Mean ESSA
scores decreased significantly from 56.65 to 52.26, #(22) =7.87, p < .001, d, = 1.64, which
supports the hypothesis that posttest scores would be lower than pretest scores. [tem-level
data were no longer available at revision, so internal consistency and the normality of
difference scores could not be examined, and the conclusions rest on the continuous
ESSA scores. The findings should be read as preliminary evidence, and not as conclusive
evidence of effectiveness, and the proposed mechanisms of catharsis and nonverbal
expression were not measured. For psychology as a science, the study contributes a fully
specified, brief school-based art protocol and an effect size with its confidence interval,
which later controlled studies can use to plan sample sizes and to test the mechanisms
proposed by the transactional model of stress and coping. For practice, doodling may be
considered a low-cost option for school counseling services, but it should be adopted
more widely only after controlled evaluation. Future research should use controlled or
randomized designs, larger and more balanced samples, and follow-up measurements to
determine whether the effect lasts. Future studies should also measure the proposed
psychological mechanisms, such as appraisal, coping, and emotional expression, directly,
so that the causal pathways underlying the observed change can be evaluated.
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