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Online tool for adolescents' self-control practice: a pilot study
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Self-control is essential for youth navigating today’s technological and lifestyle challenges. Artificial intelligence (Al)
offers scalable, personalized approaches to improve self-regulation through medical and educational interventions.
This pilot research was conducted over a period of five months and structured into two studies, each comprising four
phases. The first study included 180 adolescents, divided into two equal samples, to examine whether impulsivity
varies according to high school profile. One group was drawn from Grigore Moisil Informatics College (theoretical
high school), and the other from the National College of Arts Dinu Lipatti (vocational arts high school). Impulsivity
was initially assessed using the Barratt Impulsiveness Scale (BIS). Drama students showed significantly higher levels
of impulsivity, guiding the development of a targeted Al-driven (neural network-based) self-control intervention. The
second study focused on the drama student cohort. Over the course of three months, the group participated in an
online, Al-guided self-control education program. BIS was re-administered at the end of the intervention to measure
changes. Pre-intervention data confirmed significantly higher impulsivity among drama students. Following the Al-
based intervention, the group showed statistically significant improvements in self-control. The findings support the
effectiveness of Al tools in fostering self-regulatory skills among adolescents and highlight their potential in health
education and mental wellness, especially for anxiety, behavioral issues, and mild depression. The Al-guided, game-
based cognitive training significantly reduced impulsivity in drama students, demonstrating its promise as a tool for
improving adolescent self-control and psychological resilience.
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INTRODUCTION

Adolescence represents a critical stage in ontogeny, marking the
transition to adulthood. This period is characterized by signifi-
cant neurodevelopmental changes, often manifesting as reduced
self-control and a tendency toward intensified emotional behav-
ior [1]. Self-control, conceptualized as the ability to inhibit or
delay automatic, impulsive reactions in favor of deliberative,
goal-directed responses, is essential for adaptive social function-
ing and emotional resilience [2].

During adolescence, the brain undergoes asynchronous matu-
ration. The prefrontal cortex, responsible for executive functions
such as decision-making, planning, and impulse control, contin-
ues to develop and does not reach full maturity until approxi-
mately age 25 [3]. In contrast, the limbic system, associated with
emotional reactivity and reward processing, matures earlier [4].
This developmental imbalance results in a heightened suscep-
tibility to immediate gratification and emotional stimuli, as the
prefrontal cortex is not yet fully capable of regulating impulses

triggered by the limbic system.

This neurodevelopmental dynamic supports the dual-systems
model of self-control [5], which emphasizes the coexistence of
two neural systems: the 'hot' system, governed by the limbic
structures and responsible for emotionally driven responses, and
the 'cold' system, regulated by the prefrontal cortex and essential
for reflective control. Effective self-control emerges from the dy-
namic interaction and balance between these systems.

Due to the dominance of the 'hot' system during adolescence,
emotionally salient stimuli have a disproportionate influence on
behavior [6]. Consequently, adolescents benefit from accessible,
structured interventions that strengthen self-regulatory capac-
ities. Artificial intelligence (Al) represents a promising area for
developing such interventions, enabling the creation of per-
sonalized, adaptive educational programs that aim to optimize
self-control and emotional regulation. Some institutions have
already pioneered this approach: Stanford Medical University
(2025) investigates the use of multimodal artificial intelligence
models—integrating audio, video, and text data—to enable ob-
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jective, scalable screening of depression and anxiety, aiming to
enhance early detection through clinically relevant behavioral
and digital markers [7]; the researchers at Carnegie Mellon Uni-
versity (2025) developed a virtual Al assistant aimed at support-
ing stress and emotion regulation [8].

Adolescents enrolled in dramatic arts education often exhibit
personality traits that align with their vocational orientation, in-
cluding spontaneity, creativity, heightened emotional sensitivity,
physical expressiveness, and a significant focus on present experi-
ences [9]. While these traits are advantageous in artistic contexts,
they may also, when coupled with neurocognitive immaturity,
increase vulnerability to impulsive and emotionally driven be-
havior [10].

Despite the value of spontaneity and emotional expressiveness
in dramatic performance, achieving professional artistic com-
petence requires emotional discipline, behavioral regulation in
unpredictable situations, and the ability to distinguish personal
affect from character representation [11]. These demands high-
light the need for structured self-control training specifically
adapted to adolescents performing arts education. However, to
date, there is a lack of targeted digital interventions or training
programs addressing impulse control and emotional regulation
within this specific category of adolescents.

Accordingly, this study investigates the effectiveness of an
Al-managed self-control education platform for adolescents en-
rolled in dramatic arts programs within the compulsory educa-
tion curriculum of a public high school in Bucharest, Romania.

MATERIAL AND METHODS

The study sample consisted of 180 adolescents aged between 14
and 17 years, with an equal gender distribution (1:1 ratio). Of
these, 90 participants were first-year high school students enrolled
in the dramatic arts program at the National College of Arts Dinu
Lipatti, while the remaining 90 were students at the Grigore Moisil
Informatics College, both located in Bucharest, Romania. Partici-
pant selection was based on voluntary enrollment.

Due to COVID-19 restrictions, the study was conducted en-
tirely online via an online platform integrating cognitive train-
ing, self-monitoring, and assessment tools. This design enabled
remote delivery of adaptive tasks and real-time data collection on
impulsivity. Each participant created a personal account, anon-
ymously coded (ID 1 to 180), through which they accessed the
study materials and completed all tasks. The platform included
the Barratt Impulsiveness Scale (BIS) [12], the Big Five Person-
ality Test [13], and five cognitive games designed for self-control
training. Informed consent was obtained from parents or legal
guardians via an online form, ensuring compliance with pan-
demic-related health regulations.

The Barratt Impulsiveness Scale, a self-report measure initially
developed by Ernest Barratt in 1965 and subsequently revised,
is widely used in psychiatric and psychological assessments of
impulsivity [12]. The scale comprises 30 items (11 of which are
reverse-scored), organized into two scoring structures: a six-fac-
tor model (attention, motor, self-control, cognitive complexity,
perseverance, and cognitive instability) and a three-factor model
(attentional, motor, and non-planning impulsivity). The first ad-
olescent adaptation of the BIS was conducted by Fossati, who
culturally modified the items for use in Italian adolescent popu-
lations [14].

The Big Five Personality Test, which evaluates the traits of
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openness to experience, conscientiousness, extraversion, agree-
ableness, and neuroticism [13], was integrated into the platform
to support the calibration of the Al system. This decision was
informed by prior research indicating significant correlations
between components of the BIS and the Big Five. In 1995, Pat-
ton, Stanford, and Barratt found associations between motor im-
pulsivity and the traits of extraversion and conscientiousness[15];
Whiteside and Lynam observed relevant relationships between
neuroticism and conscientiousness with motor and non-planning
impulsivity [16]; and Miller and Lynam identified similar correla-
tions across neuroticism, extraversion, and conscientiousness [17].

The AI network uploaded on the platform was trained on large
datasets comprising BIS and Big Five item responses. Through it-
erative machine learning processes, the system identified patterns
in impulsivity profiles and personality traits to generate person-
alized self-control training plans. These interventions were deliv-
ered through five cognitive games: anti-saccade [18], sequences
[19], Go/no-go [20], Stroop [21], and puzzle games [22], all
with adaptive difficulty levels [23]. Anti-saccade tasks require
adolescents to suppress a reflexive eye movement toward a visu-
al stimulus and instead look in the opposite direction, assessing
their inhibitory control and attention regulation. Sequence tasks
involve remembering and reproducing a specific order of items
or actions, measuring working memory and cognitive flexibility.
Stroop tasks ask adolescents to name the color of a word’s font
while ignoring the word’s meaning (e.g., the word “red” printed
in blue); they aim to improve selective attention and control over
cognitive interference. Go/no-go tasks require adolescents to re-
spond to certain stimuli (“go”) and inhibit their response to oth-
ers (“no-go”), evaluating impulse control and response inhibition.
Puzzle tasks involve solving logic or spatial problems and mea-
sure problem-solving ability, planning, and sustained attention.
The cognitive tasks were selected based on prior research demon-
strating their relevance in assessing and training components of
self-control and executive functioning [18-22]. The combination
of these tasks provides a comprehensive framework for develop-
ing and reinforcing self-regulatory skills within the context of a
digital self-control training platform. The Al also selected cog-
nitive-behavioral techniques tailored to the type of undesirable
habit each participant actively sought to change, thereby sup-
porting individualized habit-reversal strategies.

In addition to assessment tools and games, each participant's
account featured a virtual space for self-monitoring progress
during the transfer phase and for storing personal results. Prior
to the research, the platform was internally pilot-tested with a
small sample of 15-year-old volunteer students (n = 30) to eval-
uate usability, interface clarity, and item response coherence.
Minor adjustments were made to the phrasing of instructions
and feedback loops based on pilot feedback. Additionally, the
initial inter-group assessment between theoretical and vocational
students acted as a quasi-experimental pre-pilot phase to refine
content targeting and adaptive parameters. The study spanned 5
months, from October 2021 to March 2022, and was structured
into four phases: pretest, training, transfer, and feedback.

During the pretest phase, participants completed the BIS in
their online accounts. In the training phase, the Al system (neu-
ral network) used these assessments to assign daily personalized
tasks, including adaptive difficulty games. The training two-
month phase consisted of tailored self-control exercises based on
BIS scores, as recommended by the Al system. During the trans-
fer phase, the platform prompted students to record behavioral
responses to specific impulses (choosing not to respond imme-
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Figure 1. Al-based self-control intervention

diately to a temptation; practicing breathing techniques before
reacting impulsively; delaying desired actions, such as eating a
snack or checking the social media applications; practicing dis-
traction strategies) in real-world contexts, reinforcing the delay
strategies practiced in training. The feedback phase included a
reassessment of impulsivity using the same instrument, BIS, and
provided comparative visualizations of pre- and post-interven-
tion data. Initial and final scores were stored and statistically an-
alysed using the Shapiro-Wilk test for normality, the Wilcoxon
signed-rank test for paired data, and effect size calculations to
assess the magnitude of score changes. These analyses were con-
ducted to evaluate the effectiveness of the intervention. Figure 1
illustrates the workflow of the Al-based self-control intervention
applied in this study.

RESULTS

Descriptive statistics

To ensure comparability between groups, participants were
matched based on three key criteria: study domain (dra-
ma vs. informatics), age range (14-17 years, with a con-
centration around 15-16), and gender distribution (1:1
ratio). Each group included 90 students, with approximate-
ly equal numbers of male and female participants. Age

distributions were analyzed to confirm equivalence in de-
velopmental stage, and group composition was controlled
to reflect a similar level of academic settings (urban high
schools, all students were in the first year). The gender dis-
tribution was balanced across the groups: the drama group
consisted of 45 girls (50%) and 45 boys (50%), while the
informatics group comprised 46 girls (51.1%) and 44 boys
(48.9%). Age distributions were also comparable, with both
groups predominantly composed of 15 and 16-year-olds.
Specifically, 62.2% of students in the drama group and
64.4% 1in the informatics group were aged 15, while those
aged 16 represented 30% and 32.2% respectively. Mini-
mal variation was observed at the extremes (ages 14 and
17). In addition, participants were broadly similar in terms
of family background and urban—rural distribution, thus
supporting demographic equivalence between the groups.
Moreover, the selected participants had no documented
clinical diagnosis or evidence of psychiatric or psychologi-
cal disorders at the time of the study.

Comparative analysis of BIS scores between the two
study groups

A comparative analysis of the BIS scores revealed notable
differences between the two cohorts in the drama program
and those in the informatics program:

The minimum score among informatics students was
63, while the drama group recorded a slightly lower mini-
mum of 61, indicating that one student in the drama group
demonstrated lower impulsivity than any student in the in-
formatics group (Table 1).

The highest BIS score recorded in the informatics group
was 75, whereas in the drama group, it reached a maxi-
mum of 83, indicating a greater level of impulsivity among
drama students. Median scores further support this pattern,
with informatics students scoring 68.75 compared to 75.00
in the drama group, suggesting overall higher impulsivity
in the latter. Notably, the 90" percentile score in the infor-
matics group was 72.52—equivalent to the 25" percentile
in the drama group— and highlighted a relevant difference
in score distribution, thus reinforcing the trend of high im-
pulsivity among drama students.

To determine the statistical significance of the observed dif-
ferences, a Mann—Whitney U test was conducted to compare
the mean ranks between the two groups. The analysis revealed
a statistically significant disparity in impulsivity scores, with the
drama students showing a higher mean rank (128.36) compared
to the informatics students (52.64), U = 642.500, Z = -9.782, P
< .001. The effect size (r = -0.729) indicates a strong effect (r =
0.5) [24]. These findings suggest a potential relationship between
students’ academic discipline and their levels of impulsivity.

During the training phase, participants applied the Al-person-
alized programs on the digital platform. The six-week training
sessions were scheduled for 15-20 minutes, four times per week.
Each game was designed with a progressively increasing diffi-
culty level: advancement to higher levels was triggered once a
participant achieved a threshold of 60 correct responses within a
one-minute interval (one correct task/one second). Performance
scores were automatically recorded in each participant's personal
account on a weekly basis.

The study evaluated participants’ performance across five cat-
egories of cognitive tasks previously mentioned: anti-saccade,
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Table 1. Comparative BIS scores

Percentile
Weighted Average 5 10
Barratt Scores - Drama 67.55 71.00
Barratt Scores - Informatics 64.59 65.92

Table 2. Median scores for all tasks at the start and end of training

25 50 75 920 95
73.00 75.00 77.00 78.00 79.50
66.95 68.75 70.67 72.52 73.21

Task category Week 1 median Week 4 median
Anti-saccade 49.00 55.00
Sequence 48.00 58.00
Stroop 36.00 48.00
Go/No-Go 41.00 51.00
Puzzle 39.00 47.00

Table 3. Descriptive statistics of individual scores

Individual scores Mean Std. Deviation
Puzzle initial 39.84 3.499
Puzzle final 48.92 4.672
Sequence initial 50.76 4.781
Sequence final 61.27 4.656
Stroop initial 3747 2973
Stroop final 48.97 2.870
Go/no-go initial 4272 3.519
Go/no-go final 53.16 4116
Anti-saccade initial 41.97 5.299
Anti-saccade final 56.56 4.337

sequence, Stroop, go/no-go, and puzzle tasks. Median perfor-
mance scores were recorded during both the initial and final
weeks of the intervention. To assess changes over time, the Wil-
coxon signed-rank test was performed due to the non-parametric
nature of the data. The results were interpreted within a psycho-
logical framework to assess the program's efficacy in enhancing
self-regulation and cognitive control. A summary of the compar-
ative data is presented in Table 2.

Table 3 presents the descriptive statistics of individual
scores recorded for each task during the first and final
weeks of training.

Anti-saccade task

To evaluate the outcomes of the anti-saccade task, the Wilcox-
on signed-rank test was performed, as the data distribution was
non-normal (Shapiro-Wilk test: W = 0.834, P < .001). Statistical
significance was established at the conventional threshold of P <
0.05, indicating meaningtful associations between the study vari-
ables [24].

The analysis suggested a statistically significant difference be-
tween the median scores obtained in the first week of training
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Z (Wilcoxon) Pvalue Positive ranks
-8.260 P<.001 90
-8.309 P<.001 90
-8.357 P<.001 90
-8.314 P<.001 90
-8.258 P<.001 90

(M = 40.00) and those recorded at the end of the program (M =
55.00). The Wilcoxon test yielded a & score of —8.260, P < .001,
indicating a substantial improvement in the number of correct
responses by the end of the training period.

These findings suggest that the anti-saccade task was effective
in enhancing inhibitory control among all adolescent partici-
pants. The progression of scores over the course of the interven-
tion is illustrated in Figure 2.

Sequence task

The sequence task, designed to assess working memory, pat-
tern recognition, and inhibitory control, showed a statistically
significant improvement in participant performance. Median
scores increased from M = 48.00 in the first week to A4 = 58.00
in the final week of the intervention. Analysis using the Wilcoxon
signed-rank test indicated a significant effect, with ' = —8.309,
P<.001.

Notably, the number of positive ranks was 90, indicating that
all participants demonstrated improved performance in this task
by the end of the training period. These results suggest a mean-
ingful enhancement of inhibitory control and cognitive process-
ing as a result of the intervention. The progression of scores from
the first to the fourth week is illustrated in Figure 3.

Stroop task

Performance on the Stroop task, which evaluates cognitive flex-
ibility, selective attention, and inhibitory control, showed a sub-

Figure 2. The evolution of scores on the anti-saccade tasks after

four weeks of training
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stantial improvement over the course of the intervention. The
median score increased from M = 36.00 in the initial week to
M = 48.00 by the final week. The Wilcoxon signed-rank test re-
vealed a significant effect, with = —8.357, P < .001, indicating
a highly significant increase in the number of correct responses
per minute.

All participants (n = 90) exhibited positive ranks, indicating a
consistent improvement in executive functioning, particularly in
the ability to resolve interference. The evolution of scores from
the first week to the final week is depicted in Figure 4.

Go/no-go task

Performance on the Go/no-go task, which targets response in-
hibition, demonstrated significant improvement. Median scores
increased from M = 41.00 in the initial week to M = 51.00 in the
final week. Statistical analysis using the Wilcoxon signed-rank test
revealed a significant effect, with { =—8.314, P < .001, indicating
a notable enhancement in the final scores relative to the initial
ones.

All 90 participants showed improved performance, further em-
phasizing the uniform benefit of the intervention in enhancing
impulsivity control and response accuracy. The progression of
scores 1s illustrated in Figure 5.

Puzzle task

In the puzzle task, which assesses problem-solving, abstract rea-
soning, and executive control, participants demonstrated signifi-
cant improvement in performance. The median scores increased
from M = 39.00 to M = 47.00 during the study period. Statistical
analysis using the Wilcoxon signed-rank test revealed this change
to be statistically significant (= —8.258, P < .001).

As with the other tasks, all 90 participants exhibited positive
rank changes, indicating that the intervention was effective in
enhancing higher-order cognitive processing. The statistical re-
sults also indicated a relevant increase in the number of correct
answers by the end of the program, further suggesting that the
training was successful in improving executive control among the
adolescents in the target group. The evolution of scores from the
first week to the final week is presented in Figure 6.

Throughout the transfer phase, adolescents monitored and
recorded the latency between the initial urge to engage in an
undesired behavior and the moment the behavior was enact-
ed. Within six weeks, participants applied cognitive-behavioral
strategies aimed at increasing this latency, as reported in weekly
self-reports. To assess changes over time, a Wilcoxon signed-rank
test was conducted to compare median latency values from the
first and final weeks. The analysis yielded a statistically significant
increase in latency (P < .001), suggesting enhanced impulse inhi-
bition and improved executive functioning.

DISCUSSION

The primary aim of this research was to investigate differences
in impulsivity among adolescents based on their educational spe-
cialization and to evaluate the effectiveness of an Al-supported
self-control education program. Initial findings revealed signifi-
cantly higher levels of impulsivity among students attending a
vocational arts high school compared to those from a theoretical
informatics high school. These results are consistent with the ex-

Figure 3. Sequence scores after four weeks of training

Figure 4. The evolution of scores - stroop tasks

Figure 5. Go/No-Go scores after the training period

Figure 6. The evolution of scores of the puzzle-type tasks after
training

isting literature, which suggests that impulsivity is a multifaceted
personality trait influencing everyday behavior [25] and may also
contribute to the selection of educational pathways during high
school. From this perspective, the elevated impulsivity observed
in arts students likely reflects greater disinhibition and emotional
reactivity, underscoring the importance of targeted interventions
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such as the Al-based self-control program.

Additionally, these findings are consistent with previous re-
search. For instance, Hall ¢f al. conducted a study on the effective-
ness of an emotional regulation and impulse control intervention
(ERIC) for vulnerable youth, which demonstrated significant im-
provements in impulse and emotion management, underscoring
the value of integrated approaches for supporting self-regulation
[26]however the vast majority of psychological interventions are
disorder specific. Novel psychological approaches that adequate-
ly acknowledge the psychosocial complexity and transdiagnostic
needs of vulnerable young people are urgently needed. A mod-
ular skills-based program for emotion regulation and impulse
control (ERIC. Similarly, Kip ¢t al. examined the efficacy of a
self-control training application, finding significant increases in
self-control scores and reductions in aggression among students,
which highlights the potential of mobile applications in self-reg-
ulation interventions [27].

In the feedback stage, we conducted a statistical analysis of the
median initial and final scores on the BIS scale, which showed
a decrease in the median score from M = 75.00 to M = 67.00.
The Wilcoxon signed-rank test revealed a statistically significant
difference between these scores (< =—8.184, P < .001), indicating
a meaningful reduction in impulsivity following the self-control
training program. These results suggest that the intervention
successfully contributed to a decrease in impulsivity among the
adolescents in the target group. The findings are consistent with
other pilot studies. For example, Rodriguez-Ruiz ¢t al. examined
the use of Al tools to support psychological traits such as self-con-
trol, self-esteem, and self-efficacy in university students, finding a
significant correlation between Al tool use and improvements in
self-control, further supporting the potential of Al-based tech-
nologies for fostering self-regulation in educational contexts [28].

These results are further supported by previous research. For
example, brain mapping studies have identified distinct activity
patterns in the dorsolateral prefrontal cortex (DLPFC) and ven-
tromedial prefrontal cortex (vmPFC) among individuals exhib-
iting high levels of self-control [29]. In addition, a longitudinal
study involving two adolescent cohorts found that engagement
in structured arts-based activities, such as drama and dance,
was associated with a reduced likelihood of antisocial or crim-
inal behavior up to two years later [30]. Moreover, a 23-year
longitudinal study demonstrated that higher self-control during
adolescence predicted more successful outcomes in adulthood,
particularly in the domains of romantic relationships and occu-
pational functioning [31].

These findings contribute to the growing body of literature
that demonstrates self-control is not a fixed trait, but rather one
that can be optimized through targeted interventions. This study
uniquely combines educational specialization differences with
the evaluation of an Al-supported self-control training program,
addressing impulsivity in adolescents from both vocational arts
and theoretical informatics backgrounds. The success of the
Al-supported training program highlights the value of person-
alized, data-informed approaches in adolescent self-regulation.
Moreover, the integration of drama-based educational compo-
nents, beyond the cognitive training tasks, may provide addi-
tional benefits by engaging emotional and expressive faculties,
which are particularly relevant in adolescence [32]. Considering
the relatively early stage of research in this interdisciplinary area,
further studies are needed to explore long-term outcomes and
scalability. Nonetheless, the results suggest that combining arts
education with Al-driven interventions can provide a comple-
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mentary and efficient strategy for enhancing emotional and be-
havioral control in youth.

Study limitations

While the findings offer positive insights into the potential of
Al-supported cognitive training for reducing impulsivity in ado-
lescents, several limitations should be noted. First, the absence of
a control group limits the ability to fully distinguish the specific
effects of the intervention from natural developmental changes
or external influences.

Second, although group equivalence was carefully monitored,
the lack of random assignment may have introduced selection
bias, particularly in relation to individual differences such as mo-
tivation or educational orientation. Additionally, the exclusive re-
liance on self-report measures for assessing impulsivity may pose
arisk of subjective bias, despite the practical advantages of such
instruments in a remote, pandemic-affected context.

Lastly, while the platform automatically recorded performance
metrics, qualitative aspects such as user engagement and moti-
vational dynamics were not explored, representing a potentially
valuable direction for future research.

CONCLUSION

This article examines the effectiveness of an Al-managed plat-
form in promoting the development of self-control among ado-
lescents studying dramatic arts. Based on the initial self-reported
impulsivity assessment using the BIS scale, the cognitive training
program demonstrated significant improvements in self-control
over a period of approximately four months. These improve-
ments were subsequently applied during the transfer stage, where
adolescents utilized cognitive techniques to delay undesirable
habits. A notable increase in the latency time between the on-
set of impulses and the execution of these habits was observed
after six weeks of implementing the techniques and engaging in
self-monitoring.

A comparative analysis of the initial and final BIS scores re-
vealed a significant reduction in impulsivity, further supporting
the program's effectiveness for the sample of adolescents. The re-
sults highlight the potential of Al-assisted educational programs
in fostering self-control among this specific cohort. Moreover, the
findings suggest that such methods are not only effective but also
accessible and user-friendly for managing emotions and behav-
iors across various life situations, including both personal and
artistic contexts.

For future research, two main directions are proposed. The
first is cross-sectional, aimed at adapting the program for a
broader adolescent population, irrespective of their academic or
artistic background. This phase will also explore the correlations
between self-control development and artistic growth. The sec-
ond direction is longitudinal, which will extend the evaluation
of the program's impact on academic performance and social
adaptation. Additionally, this approach will assess the long-term
effectiveness of the methods and techniques employed by the
Al-managed platform in promoting sustained self-control devel-
opment.
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