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a  b  s  t  r  a  c  t

The  aim  of this  study  is  to evaluate  the impact  of  an educational  model  based  on  the  theory  of  embodied
interaction  on  the  development  of  emotional  intelligence,  creativity,  academic  independence, and  attention
concentration  among  students.  The  study  involved  300  students  from  a Chinese  university  who  were
divided  into  experimental  and control  groups.  In the  experimental  group,  the  Rain Classroom  platform,
which  integrates  digital  technologies  into  the  traditional  educational  process,  was  utilized,  while  the  con-
trol group  continued  their studies  under  the  standard  curriculum.  The  results  revealed  that  students  in
the  experimental  group  exhibited  significant  improvements  across  all measured  parameters—emotional
intelligence,  creativity,  academic  independence, and  attention  concentration—whereas no  such  changes  were
observed  in  the control  group.  The  scientific  novelty  of the  research  lies  in  its comprehensive  approach
to  examining  the  influence  of  the  embodied  approach  and  digital educational  platforms  on  the  develop-
ment  of  students’  cognitive  and  emotional  competencies.  The  study’s  practical  significance  is  reflected
in  the  proposal  of a new  approach  for educators  and  educational  administrators  aimed  at enhancing  the
effectiveness  of teaching  through  the  use of digital  educational  platforms.

© 2025  Universidad  del Paı́s Vasco.  Published  by  Elsevier  España,  S.L.U.  All  rights  are reserved,
including  those  for text  and  data  mining,  AI  training,  and  similar  technologies.

La  influencia  de  la  plataforma  educativa  Rain  Classroom  en  la  inteligencia  em-
ocional,  la  creatividad,  la  independencia  académica  y  la  concentración  de  est-
udiantes  chinos:  un  estudio  empírico

Palabras clave:
Capacidad dinámica
Cognición encarnada

r  e  s  u  m  e  n

El objetivo  de  este  estudio  es  evaluar  el  impacto  de  un  modelo  educativo  basado  en  la  teoría  de  la
interacción  encarnada  en  el  desarrollo  de  la  inteligencia  emocional,  la  creatividad,  la  independencia
académica  y  la  concentración  de  la  atención  entre  los estudiantes.  El  estudio  ha  involucrado  a 300  estu-
Educación encarnada
Emoción encarnada
Generación emocional
Enseñanza interactiva

diantes  de  una  universidad  china,  quienes  han  sido  divididos  en grupos  experimental  y de  control.  En
el  grupo  experimental,  se ha  utilizado  la  plataforma  Rain  Classroom,  que integra  tecnologías  digitales
en  el  proceso  educativo  tradicional,  mientras  que  el  grupo  de  control  ha  continuado  sus  estudios  bajo  el
plan  de  estudios  estándar.  Los resultados  han  revelado  que  los  estudiantes  del  grupo  experimental  han
mostrado  mejoras  significativas  en  todos  los  parámetros  medidos—inteligencia  emocional,  creatividad,
independencia  académica  y  concentración  de la atención—,  mientras  que  no se han  observado  tales  cam-
bios  en  el grupo  de  control.  La novedad  científica  de  la  investigación  radica  en  su enfoque  integral  para
examinar  la  influencia  del  enfoque  encarnado  y  las  plataformas  educativas  digitales  en el desarrollo  de  las
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competencias  cognitivas  y  emocionales  de  los  estudiantes.  La  relevancia  práctica  del  estudio  se  ha  refle-
jado  en  la  propuesta  de  un  nuevo  enfoque  para  docentes  y  administradores  educativos,  orientado  a  mejorar
la  efectividad  de  la  enseñanza  mediante  el  uso  de  plataformas  educativas  digitales.
©  2025  Universidad  del Paı́s  Vasco.  Publicado  por Elsevier  España,  S.L.U.  Se  reservan  todos  los  derechos,
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Introduction

The rapid development of educational technologies has signif-
icantly altered the landscape of contemporary learning. Digital
platforms are now integrated into many pedagogical strategies,
offering students and educators new tools for engagement, assess-
ment, and communication (McGivney et al., 2024). Among these
tools, interactive educational platforms like Rain Classroom pro-
vide not only access to information but also opportunities for
real-time interaction, feedback, and personalized learning expe-
riences. Despite the proliferation of digital education research,
limited attention has been given to the emotional and psycho-
logical dimensions of learning within these digital environments
(Filsinger, 2024; Sadka & Antle, 2022). Modern education increas-
ingly recognizes the importance of emotional and cognitive skills,
such as emotional intelligence, creativity, academic independence,
and attention concentration,  in promoting meaningful and sustain-
able learning outcomes (Chen et al., 2020; Goleman, 2001; Kabri
et al., 2024). These competencies contribute to students’ ability to
adapt, innovate, and thrive in rapidly changing academic and pro-
fessional landscapes. However, studies often examine these skills
in isolation, without accounting for their interconnected nature
or the potential of digital technologies to foster their integrated
development. This theoretical framework explores how interactive
educational technologies, particularly embodied and emotionally
engaging platforms, influence the development of these core com-
petencies. By synthesizing research from educational psychology,
cognitive science, and digital pedagogy, we aim to establish a com-
prehensive understanding of how such platforms contribute to
student growth.

Interactive technologies and embodied learning

Interactive educational technologies represent a transforma-
tive approach in modern pedagogy, allowing for the integration
of immersive experiences, real-time feedback, and personalized
instruction. Embodied cognition emphasizes the crucial role of the
body in the cognitive process, asserting that cognition emerges
from the interaction and integration of the brain, body, and envi-
ronment (Macrine & Fugate, 2021). This necessitates the concept
of embodied interactive learning, which posits that learning is a
holistic process where cognitive development is inseparable from
emotional and physical experience (Emihovich et al., 2020). The
theory of emotional genesis, grounded in the "construction of
meaning," explores the dynamic role of emotions in cognition,
asserting their connection with physical activity and environmen-
tal adaptation (Sullivan, 2018). This theory supports the role of
interactive learning as a medium to ignite and regulate emotions
that drive cognitive development and creativity (Bylieva et al., 2021;
Järvenoja et al., 2020). The integration of emotional and physi-
cal experiences is fundamental in embodied learning, especially
in immersive formats. Educational platforms, including Rain Class-
room, represent digital solutions that support learning through

online tools and interactive environments. These platforms allow
for increased accessibility, real-time feedback, and more engag-
ing learning experiences (Glushchenko & Inei, 2024; Zhu et al.,
2024). They can take many forms, including online courses, immer-

m
a
a
c

2

 de  minerı́a  de  texto  y datos,  entrenamiento  de  IA y tecnologı́as  similares.

ive simulations, and AI-assisted environments (Asad et al., 2021;
ystakidis et al., 2021). Immersive experiences have been shown

o elicit specific emotional responses in learners (Drigas et al.,
023), although findings remain mixed (Lin & Yu, 2023; Paramita
t al., 2023). Challenges remain in their implementation, such
s expensive equipment, poorly adjusted curricula (Ioannou &
oannou, 2020), lack of funding, and insufficient training (Aida et al.,
022; Marks & Thomas, 2022; Zhong et al., 2023). Importantly,
igital learning may reduce direct emotional interaction, requir-

ng researchers to focus on compensatory strategies (Filsinger,
024; Wang et al., 2023). Nonetheless, emotionally enriched digital

earning environments can foster essential emotional competen-
ies depending on program structure, learner characteristics, and
eacher-student interaction (Liu et al., 2022; Shao et al., 2020).

motional and creative development

The concept of teaching the generation of emotions treats emo-
ions as a central component of learning rather than a byproduct.
t enhances cognitive development, motivation, and social skills
Shapiro & Stolz, 2019). As bodily experiences, emotions are tied to
mbodied interaction (Yu et al., 2020). Emotional intelligence (EI),
efined as the ability to recognize, manage, and influence emotions,
lays a key role in effective learning (Delhom et al., 2020; Goleman,
001; Mayer et al., 2001). Emotion generation, influenced by both
xternal stimuli and internal processing, impacts memory and
ecision-making (Estrada et al., 2021; Wang et al., 2021). Research
as connected higher EI with better academic regulation and lower

ncidents of maladaptive behavior. For example, one study found
hat students with higher EI reported less violent behavior and
etter academic outcomes (Ubago-Jiménez et al., 2023). Instruc-
ors’ emotional competencies have also been associated with better
lassroom leadership and communication (Gülbahar & Sıvacı, 2019;
hani & Ghasemi, 2019). Creativity,  defined as generating novel

deas, is crucial to innovation in education (Kabri et al., 2024). Active
nd interactive learning methods promote creativity (Mohammad

 Yasin, 2015), particularly when paired with immersive tools such
s VR or AR (AlAli & Al-Barakat, 2022). Creative pedagogical prac-
ices are enhanced when educators embrace innovative models and
ssessments (Alam, 2022). Finding novel solutions during the learn-
ng process leads to positive emotions, which reinforce motivation
nd learning (Kabri et al., 2024).

elf-regulated learning and concentration

Academic independence and self-directed learning involve the
bility to plan, monitor, and evaluate one’s own learning. These
kills are vital for academic and professional development (Chen
t al., 2020; Rahmatullah et al., 2022). Educational platforms fos-
er self-regulation by enabling personalized learning paths and
llowing learners to work at their own  pace (González-Pérez &
amírez-Montoya, 2022; Rahman & Yunus, 2020). The ability to
oncentrate — sustain attention over time — is another funda-

ental skill. It is strongly linked to comprehension, retention,

nd academic performance (Le, 2021). Focus and flexible thinking
lso help mitigate academic stress and improve learning out-
omes (Jamil et al., 2023; Sun et al., 2020). Interactive features
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such as quizzes, feedback, and gamification can help learners stay
engaged and reduce distractions (Kay, 2022; Soon et al., 2023).
Studies have shown that students with higher concentration and
autonomy experience lower anxiety and greater confidence (Hsu &
Goldsmith, 2021; Ma,  2022). Virtual environments, such as flipped
classrooms and interactive STEM settings, have been proven to
enhance self-efficacy and concentration (Lee et al., 2024; Li & Cao,
2020). By combining emotional engagement, personalized pacing,
and immersive learning, platforms like Rain Classroom support the
simultaneous development of emotional intelligence, creative think-
ing, autonomy, and focused attention in learners.

Comparative analysis and evaluation of the current state of the
problem

Contemporary research emphasizes the importance of imple-
menting interactive educational technologies based on the theory
of embodied cognition for the development of emotional intelli-
gence, creativity, attention concentration, and academic independence
among students (Emihovich et al., 2020; Macrine & Fugate, 2021).
However, one study predominantly addresses these aspects in iso-
lation, failing to provide a comprehensive view of their interrelation
(Lee et al., 2024). A significant contribution to the study of embodied
cognition has been made by authors who have proposed a theo-
retical justification for the importance of bodily experience in the
learning process. They argue that cognitive activity is enhanced
through physical interaction with the learning material and envi-
ronment, yet they fail to provide empirical evidence of this concept
in digital educational settings (Macrine & Fugate, 2021). A similar
approach is presented in research that highlights the significance
of interactive environments for improving the learning process;
however, the impact of digital platforms on the emotional sphere
of students remains insufficiently explored (Emihovich et al., 2020).
At the same time, researchers emphasize the importance of emo-
tions and bodily experience in education. However, theoretical
conclusions are not supported by experimental validation of the
application of specific digital tools in the educational process
(Shapiro & Stolz, 2019). In contrast, another study investigated the
development of emotional intelligence through the use of digital
technologies, confirming that interactive learning fosters empa-
thy and self-control. One study empirically confirmed the positive
impact of virtual and augmented reality on students’ academic per-
formance; however, the focus was solely on the cognitive aspects
of learning, while issues related to emotional intelligence,  concentra-
tion, and independence were not adequately addressed (Lee et al.,
2024). Similarly, another study on VR technologies confirmed the
effectiveness of using VR for students’ cognitive and cultural devel-
opment without addressing emotional development and creative
thinking (Li & Cao, 2020; Turgumbayeva et al., 2019).

A specific educational platform, Rain Classroom (2024), was
selected, the effectiveness of which was empirically tested using
validated instruments such as C-AES, TTCT-F, SRSSDL, and CQ. The
study involved 300 students, allowing for more robust and reliable
conclusions regarding the platform’s impact on students, compared
to the smaller sample sizes used in other studies (e.g., Lee et al.,
2024; Mohammad & Yasin, 2015). The main advantages of this
study are its interdisciplinary nature, the justification of the sample,
and a thorough empirical analysis of the results using standardized
diagnostic tools. Unlike other studies, which often rely on theo-
retical or narrowly focused experimental approaches (Emihovich
et al., 2020; Macrine & Fugate, 2021; Shapiro & Stolz, 2019), this
study offers a clear experimental comparison of the control and

experimental groups, thereby significantly enhancing its scientific
significance.

Overall, the analysis of existing research shows that the impact
of interactive educational platforms on the development of key
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cademic and emotional competencies among students remains
nsufficiently explored. Although numerous studies emphasize the
enefits of digital technologies for enhancing student engagement,
elf-regulation, and creativity, most of them address these aspects
n isolation without considering their complex interactions. Pre-
ious research has demonstrated the effectiveness of interactive
earning elements, such as virtual reality, digital platforms, and
amification. However, their limitation lies in the fact that they
ften do not explore the integration of these tools into unified
ducational models. Furthermore, insufficient attention has been
aid to the empirical verification of the impact of digital technolo-
ies on students’ emotional intelligence and academic independence.
his study fills this gap by offering a comprehensive approach that
ombines emotional and cognitive learning components. Unlike
revious works, it not only evaluates the impact of the interac-
ive environment on cognitive skills but also analyzes its effect on
tudents’ emotional regulation. The results obtained demonstrate
hat the integration of the Rain Classroom platform leads to signif-
cant changes in the development of emotional intelligence,  creative
hinking, attention concentration, and self-directed learning.

he present study

The present study aims to empirically assess the impact of
he Rain Classroom educational platform on the development
f key academic and emotional competencies among students,
ncluding emotional intelligence,  creativity, academic independence,
nd attention concentration.  It also examines how the integra-
ion of interactive digital technologies affects students’ motivation,
ngagement in the learning process, and the effectiveness of
elf-regulated learning. This research distinguishes itself from pre-
ious studies by offering a comprehensive and interdisciplinary
pproach. While most existing works focus on isolated cogni-
ive outcomes or engagement metrics, this study simultaneously
ddresses both cognitive and emotional dimensions. Furthermore,
t applies an educational model based on the theory of embodied
nteraction, thereby contributing new insights into the mecha-
isms through which educational technologies influence not only
cademic performance but also emotional regulation and student
utonomy. Based on these objectives, the following hypotheses
ere formulated: (1) The use of Rain Classroom has a positive

mpact on students’ emotional intelligence compared to traditional
eaching methods; (2) The application of interactive educational
echnologies fosters the development of creativity; (3) The digi-
al educational environment positively influences the development
f academic independence and enhances students’ self-learning
kills; and (4) The use of the Rain Classroom platform enhances
tudents’ attention and focus compared to traditional teaching
ethods.
To test these hypotheses, a quasi-experimental research project

as  implemented, consisting of three stages: (1) measurement of
tudents’ emotional intelligence, creativity, academic independence,
nd attention concentration prior to the intervention; (2) implemen-
ation of an interactive educational program using Rain Classroom
n the experimental group, while the control group followed the
egular curriculum; (3) post-intervention assessment and compar-
son of the target variables in both groups.

ethod

articipants
The study involved 300 undergraduate students from a uni-
ersity located in Eastern China. This is a public institution
ffering full-time undergraduate programs across several disci-
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Table  1
Data on study participants

Groups Total Male Female Mean age SD
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Control 150 72 

Rain  Classroom 150 69 

Total/Mean 300 141 

plines, including education, arts, science, and engineering. For more
details, see Table 1.

The sample consisted of 150 students in the experimental group
and 150 students in the control group, all of whom were enrolled
in general education courses. Participation was voluntary, and stu-
dents did not receive any academic incentives. A stratified sampling
method was employed to ensure diversity across academic dis-
ciplines and gender balance. In terms of socio-economic status,
the majority of participants came from middle-income families,
with 68% reporting a monthly family income ranging from 5,000
to 12,000 yuan (approximately 700–1,700 USD). Around 22% were
from low-income families (less than 5,000 RMB/month), while 10%
were from high-income families (more than 12,000 RMB/month).
Approximately 60% of the students were from urban areas, and
40% were from rural regions. All participants had prior experi-
ence using digital learning platforms, but none had previously
participated in structured studies involving Rain Classroom. No
participant reported any cognitive or psychological disorders that
might have affected their participation in the study.

Instruments

This study employed four validated instruments: the Chinese
version of the Assessing Emotions Scale (C-AES), the Torrance Test
of Creative Thinking – Figural (TTCT-F), the Self-Rating Scale of Self-
Directed Learning (SRSSDL), and the Concentration Questionnaire
(CQ).

The C-AES (Ko & Siu, 2014) is a 33-item measure of emotional
intelligence that includes four subdimensions: appraisal of emo-
tions (AE, 7 items; � = .86, CR = .87, � = .86, AVE = .61), facilitation
of thought (FT, 5 items; � = .85, CR = .86, � = .85, AVE = .60), regu-
lation of emotion (RE, 6 items; � = .84, CR = .85, � = .84, AVE = .58),
and facilitation of relationships (FR, 6 items; � = .87, CR = .88, � = .87,
AVE = .63). Items are rated on a 5-point Likert scale ranging from
1 = strongly disagree to 5 = strongly agree, and total scores are cal-
culated as the average across the four subscales. CFA confirmed the
scale’s construct validity: CFI = 0.92, TLI = 0.91, RMSEA = 0.05.

The TTCT-F (Wang & Ismail, 2023) is a 31-item test that eval-
uates creativity through three subscales: originality (12 items;
� = .89, CR = .91, � = .90, AVE = .72), fluency (9 items; � = .87, CR = .88,
� = .88, AVE = .68), and flexibility (10 items; � = .90, CR = .91, � = .91,
AVE = .71). Each subscale is scored from 40 to 160 points, and
an overall creativity score is calculated by averaging the subscale
scores. The TTCT-F showed strong psychometric properties: over-
all � = .91, CR = .93, � = .92, AVE = .74. CFA values indicated excellent
model fit: CFI = 0.93, TLI = 0.92, RMSEA = 0.04.

The SRSSDL (Williamson, 2007) measures self-directed learning
using 60 items across five dimensions: awareness (� = .84, CR = .85,
� = .85, AVE = .60), learning strategies (� = .83, CR = .84, � = .84,
AVE = .58), learning activities (� = .86, CR = .87, � = .86, AVE = .61),
evaluation (� = .85, CR = .86, � = .86, AVE = .59), and interpersonal
skills (� = .82, CR = .83, � = .83, AVE = .57). Each dimension includes
12 items rated on a 5-point Likert scale (1 = never to 5 = always).
Final scores are obtained by summing across all items. As no val-

idated Chinese version existed, the SRSSDL was translated into
Chinese using a back-translation procedure: two  bilingual experts
independently translated the scale, followed by back-translation
and review by a panel of educational psychologists. A pilot test con-
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78 18.48 0.17
81 18.59 0.24
159 18.53 0.20

rmed conceptual and linguistic clarity. Psychometric indicators
ere satisfactory: overall � = .85, CR = .86, � = .87, AVE = .59. CFA

onfirmed adequate model fit: CFI = 0.90, TLI = 0.90, RMSEA = 0.05.
The CQ (Bhatia, 2011) is a 20-item questionnaire assessing

ttention concentration,  including three subdimensions: attention
tability (9 items; � = .86, CR = .87, � = .86, AVE = .66), attention dis-
ribution (7 items; � = .85, CR = .86, � = .85, AVE = .64), and attention
hifting (4 items; � = .83, CR = .84, � = .83, AVE = .62). Responses are
inary (yes/no), with each “yes” scored as 1. Total scores range
rom 0 to 20, with lower scores reflecting higher concentration.
hresholds used for interpretation were low concentration (< 30),
oderate (30–50), and high (> 50). As no prior Chinese version

xisted, the CQ was translated using the same method described
or the SRSSDL. The scale demonstrated strong reliability: overall

 = .88, CR = .90, � = .89, AVE = .68. CFA supported good construct
alidity: CFI = 0.91, TLI = 0.90, RMSEA = 0.04.

rocedure

All participants voluntarily expressed their willingness to par-
icipate and provided informed consent by signing the appropriate
ocumentation. They were assured of anonymity and the confiden-
iality of their personal data. All participants identified as ethnically
hinese. To minimize the influence of extraneous factors, stratified
andomization was  used, which allowed for the even distribution
f participants across the control and experimental groups, taking
nto account demographic characteristics such as gender, academic
evel, and field of study. The research procedure consisted of three
equential stages: the initial collection of demographic data and
aseline measurements of the key parameters, the implementation
f the educational program using Rain Classroom in the experimen-
al group, and post-testing to assess changes in the key indicators.
efore the main phase of the study, an analysis of differences
etween the control and intervention groups was conducted during
he pre-testing stage to ensure their initial statistical homogeneity.

The study began with the recruitment of university students in
utumn 2023. The C-AES, TTCT-F, SRSSDL, and CQ were preliminar-
ly administered at the end of September. The students were then
andomly allocated to either an intervention group (n = 150) who
eceived interactive learning experiences through an educational
latform Rain Classroom interaction or a control group (n = 150)
ho continued their usual curriculum. Teachers in the interven-

ion group underwent special three-month training to be able to
mplement Rain Classroom. Students in both groups studied the
ame curriculum, and the length of the training was  also the same.
he intervention lasted six months (October 2023 to March 2024).
he participants were again asked to complete the C-AES, TTCT-F,
RSSDL, and CQ tests in early April 2024 to estimate their post-
ntervention levels of emotional intelligence,  creativity, academic
elf-directedness, and learning concentration.

Before data collection commenced, the study received approval
rom the university’s ethical committee. All participants were pro-
ided comprehensive information regarding the study’s aims and
rocedures, after which they signed an informed consent form.

articipation was voluntary, with the option to withdraw at any
ime without any negative consequences. The study adhered to the
thical standards set forth in the Helsinki Declaration, including
he assurance of anonymity, confidentiality, and the responsible
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handling of personal data, and received approval from the ethics
committee of the participating university.

Intervention
Rain Classroom is an educational platform designed for full inte-

gration with PowerPoint and WeChat to enhance engagement and
interaction in the classroom. The standard curriculum relies solely
on lecture-based instruction without any incorporation. Particu-
larly, students in the control group attended lectures in lecture halls
and practical classes in specially equipped classrooms. Students in
the intervention group, on the other hand, had the opportunity
to participate in an academic course that integrates conventional
learning with the educational platform Rain Classroom.

Rain Classroom integrates cloud-based services for storing and
distributing educational materials and analytical tools for track-
ing student progress in real time. A key technical feature of the
platform is its capability to create interactive slides that include
polls, quizzes, and tasks with instant feedback. These functions are
supported by built-in data analysis tools that automatically process
student responses and generate reports for instructors. Notably, the
platform supports both synchronous and asynchronous learning,
including access via mobile devices, enabling students to engage
with materials at their own pace. Additionally, Rain Classroom fea-
tures automatic lecture recording and subsequent publication in
cloud storage, which is particularly beneficial for revisiting complex
topics. The platform’s technical infrastructure also facilitates group
projects and collaborative work through virtual rooms, allowing
students to develop interaction and teamwork skills—an essen-
tial component of the educational process. Chart 1 presents a brief
description of the modified curriculum’s core components.

Chart 1
Core components of the proposed Rain Classroom-assisted educa-
tion program
Learning
activities

Skills Pathways for skills
development

Usage examples of
Rain Classroom

Introduction
sessions on
integrating
Rain Classroom
into academic
courses for
beginners

Self-directed
learning skills

Independent
exploration of
subject-specific
modules

Academic research
in Rain Classroom

Collaborative
Rain Classroom
projects

Emotional
intelligence,
communica-
tion,
empathy

Participation in
project-related
group activities

Collaborative
experiments and
group-based
student projects in
Rain Classroom

Rain
Classroom-
assisted
seminars on
stress
management
strategies

Self-regulation Familiarization
with stress
reduction methods
suitable for
implementation in
the virtual
environment

Exposure-based
training with
simulations of
stress-inducing
scenarios

Interactive
Rain  Classroom
games for
improving
decision-
making
skills

Cognitive
control

Immersion in
game-based
scenarios where
one has to make
prompt choices
based on fluid
conditions

Learning through
Rain Classroom-
powered
games

Creation
projects

Creative
thinking

Original designing
of tasks and
projects

Modeling and
animation
Rain
Classroom-
based
visualization

Concentration Problem-solving
within the
environment

Problem
visualization R

e
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The interactive education program was designed in a man-
er that promotes the development of emotional intelligence in
tudents, enhances their creative abilities and concentration, and
mproves academic self-directedness. The equipment required to
mplement the intervention program and a technical specialist was
resent in the classroom during lessons to provide technical assis-
ance, if needed.

ata analysis

In accordance with contemporary standards for psychological
nd educational test evaluation (American Educational Research
ssociation, American Psychological Association, & National
ouncil on Measurement in Education, 1985), the study collected
iverse sources of evidence to substantiate the interpretation
f results derived from the employed questionnaires. All analy-
es were conducted separately for each of the four instruments
nd their corresponding subscales. Reliability was assessed using
arious internal consistency coefficients: Cronbach’s alpha (�),
omposite reliability (CR), and McDonald’s omega (�). These
ndices reflect the degree of inter-item consistency within each
cale. Threshold values of � and � ≥ 0.70, as well as CR ≥ 0.60,
ere considered acceptable according to established benchmarks

Nunnally & Bernstein, 1994). Additionally, average variance
xtracted (AVE) was computed as evidence of convergent validity,
ith a minimum acceptable value set at 0.50.

Evidence pertaining to the internal structure of the instruments
as  obtained through confirmatory factor analysis (CFA), which

imed to evaluate the degree to which the empirical data con-
ormed to the theoretical model underlying each scale. Model
t was assessed using the following indices: Comparative Fit

ndex (CFI), Tucker–Lewis Index (TLI), and Root Mean Square
rror of Approximation (RMSEA). CFI and TLI values ≥ 0.95 and
MSEA ≤ 0.08 were interpreted as indicative of good model fit (Hu

 Bentler, 1999). To evaluate the equivalence of the experimen-
al and control groups at the pretest stage, independent-samples
-tests were conducted for key variables: emotional intelligence,
reativity, academic autonomy, and attentional focus. The results
evealed no statistically significant differences (p > 0.05), indicat-
ng baseline comparability and thereby mitigating (though not
liminating) the risk of bias in subsequent between-group com-
arisons. To assess the effectiveness of the intervention, paired
-tests were performed within each group to compare pre- and
ost-test scores. Additionally, effect sizes (Cohen’s d) were calcu-

ated for both between-group and within-group changes, enabling
n assessment of the magnitude of the observed effects. All statis-
ical tests were conducted with a significance level of p < .005, and
or multiple comparisons, the Bonferroni correction was  applied to
ontrol the Type I error rate. This choice aligns with contemporary
ecommendations for enhancing the reliability of empirical data
Benjamin et al., 2018) and is crucial for confirming the absence of
hanges in the control group and ensuring the reliable interpreta-
ion of intervention effects.

All statistical data processing and reliability assessments were
onducted using IBM SPSS Statistics 25. Confirmatory factor analy-
is (CFA), as well as the computation of composite reliability (CR),
cDonald’s omega (�), and average variance extracted (AVE), were

erformed using IBM SPSS Amos 23 and JASP 0.16.0. These soft-
are packages support structural equation modeling and advanced
sychometric analysis.
esults

The first objective of the study was to examine the indicators of
motional intelligence,  creativity, self-regulation,  and attention con-
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Table  2
Descriptive statistics of the pre-test and post-test C-AES scores in the control and Rain Classroom groups

Groups AE (pre-test) AE (post-test) FT (pre-test) FT (post-test) RE (pre-test) RE (post-test) FR (pre-test) FR (post-test)

Control

Mean 19.30 19.43 28.83 29.46 18.37 18.41 21.50 20.69
Std.  Deviation 2.790 2.955 3.110 3.225 2.855 2.917 2.511 2.657
p  .673 .084 .912 .011
d  0.05 0.20 0.01 0.33

Rain
Classroom

Mean 19.53 22.98 29.23 32.43 18.55 22.99 20.99 22.47
Std.  Deviation 2.944 2.058 3.212 1.680 2.946 1.506 2.670 1.670
p  < .001 < .001 < .001 < .001
d  1.11 0.94 1.50 0.67

Note. AE = appraisal of emotions; FT = facilitation of thought; RE = regulation of emotion; FR = facilitation of relationships.

Table 3
Descriptive statistics of the pre-test and post-test TTCT-F scores in the control and Rain Classroom groups

Groups Originality
(pre-test)

Originality
(post-test)

Fluency
(pre-test)

Fluency
(post-test)

Elaboration
(pre-test)

Elaboration
(post-test)

Abstractness
of titles
(pre-test)

Abstractness
of titles
(post-test)

Resistance
to
premature
closure
(pre-test)

Resistance
to
premature
closure
(post-test)

Control
Mean 89.31 89.89 83.21 83.49 81.72 81.72 75.97 76.45 84.25 83.65
Std.
Deviation

5.844  6.430 4.912 4.534 4.640 4.585 4.229 3.932 3.179 3.175

p  .374 .587 .999 .339 .123
d  0.10 0.06 0.00 0.11 0.19

Rain
Classroom

Mean 90.78 101.55 83.53 88.98 82.15 84.79 75.88 81.02 84.23 88.41
Std.
Deviation

6.181  2.197 4.720 1.431 4.585 2.930 4.422 2.638 2.968 1.719

p  < .001 < .001 < .001 < .001 < .001
d  1.52 1.22 0.65 1.14 1.43

Note. TTCT-F = Torrance Test of Creative Thinking – Figural.

Table 4
Descriptive statistics of the pre-test and post-test SRSSDL scores in the control and Rain Classroom groups

Groups Awareness
(pre-test)

Awareness
(post-test)

Learning
strategies
(pre-test)

Learning
strategies
(post-test)

Learning
activities
(pre-test)

Learning
activities
(post-test)

Evaluation
(pre-test)

Evaluation
(post-test)

Interpersonal
skills (pre-test)

Interpersonal
skills
(post-test)

Control
Mean 29.95 29.67 32.65 32.57 31.39 31.69 32.83 33.25 30.23 30.38
Std.
Deviation

3.031  3.187 2.314 2.324 2.944 2.588 2.648 2.533 2.993 2.847

p  .410 .740 .335 .159 .636
d  0.09 0.03 0.11 0.16 0.05

Rain
Classroom

Mean 30.06 34.61 32.63 34.94 31.33 35.71 33.16 36.75 30.42 34.86
Std.
Deviation

3.356  1.733 2.336 2.034 2.910 2.295 2.588 1.727 2.961 2.033

p  < .001 < .001 < .001 < .001 < .001
1.14 1.01 1.17

Table 5
Descriptive statistics of the pre-test and post-test CQ scores in the control and Rain
Classroom groups

Groups Pre-test Post-test

Control
Mean 8.673 8.713
Std. Deviation 1.7628 1.6316
p .830
d 0.02

Rain
Classroom

Mean 8.393 6.533
Std. Deviation 1.6624 1.1332
p < .001

N

s
t

d  1.35 0.99 

Note. SRSSDL = Self-Rating Scale of Self-Directed Learning.

centration among students in both the control and experimental
groups at the pre-test and post-test stages. The second objective
was to calculate the significance level of within-group differences.
For clarity, the data regarding the four studied variables are pre-
sented sequentially, with the significance levels of within-group
differences (p-values) and effect sizes (Cohen’s d) provided for each
group. Table 2 presents descriptive statistics for scores on the C-AES
subscales obtained before and after the intervention. The control
group’s level of emotional intelligence changed little from pre- to
post-test, whereas the Rain Classroom group demonstrated signif-
icant improvements in all C-AES subscales (p < .001, d ranging from
0.67 to 1.11).

Table 3 presents descriptive statistics for the creative thinking
abilities exhibited by students in the control and Rain Classroom
groups. The results demonstrate that, compared to the control
group, the intervention group experienced significant improve-

ments (p < .001, d ranging from 0.56 to 1.52).

Table 4 shows that students who participated in Rain Classroom-
assisted learning activities became significantly more self-directed
than their peers in the control group. The intervention group

t
d
d

6

d  0.63

ote. CQ = Concentration Questionnaire.

howed improvements in all subscales (p < .001, d ranging from 0.75
o 1.14).

Table 5 presents data on attention concentration.  While the con-

rol group did not demonstrate any significant change (p = .830,

 = 0.02), the Rain Classroom group improved significantly (p < .001,
 = 0.63).
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Table  6
Results of the t-test for the C-AES, TTCT-F, SRSSDL, and CQ scores of the control and Rain Classroom groups

Subscale t df p Mean Difference 95% CI Lower 95% CI Upper Cohen’s d

C-AES
Appraisal of Emotions (AE) −12.064 298 < .001 −3.547 −4.125 −2.968 1.04
Facilitation of Thought (FT) −9.993 298 < .001 −2.967 −3.551 −2.382 1.00
Regulation of Emotion (RE) −17.085 298 < .001 −4.580 −5.108 −4.052 1.06
Facilitation of Relationships (FR) −6.946 298 < .001 −1.780 −2.284 −1.276 0.98
TTCT-F
Originality −21.004 298 < .001 −11.653 −12.745 −10.562 0.68
Fluency −14.133 298 < .001 −5.487 −6.251 −4.723 0.66
Elaboration −6.903 298 < .001 −3.067 −3.941 −2.192 0.61
Abstractness of Titles −11.830 298 < .001 −4.573 −5.334 −3.813 0.64
Resistance to Premature Closure −16.147 298 < .001 −4.760 −5.340 −4.180 0.66
SRSSDL
Awareness −16.700 298 < .001 −4.947 −5.530 −4.364 0.78
Learning Strategies −9.411 298 < .001 −2.373 −2.870 −1.877 0.72
Learning Activities −14.257 298 < .001 −4.027 −4.583 −3.471 0.76
Evaluation −13.954 298 < .001 −3.493 −3.986 −3.001 0.74

t
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e
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h
Y
e
s
e
t
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(
l
t
v
p
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s
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e
i
e
l
w
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p
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Interpersonal Skills −15.685 298 < .001 

CQ
Concentration 13.440 298 < .001 

The third objective of the study was to calculate the significance
level of between-group differences in post-test emotional intelli-
gence, creativity, self-regulation, and attention concentration among
students in the control and experimental groups. The data are pre-
sented in Table 6. The present findings suggest that integrating
educational platforms such as Rain Classroom into the learning
process has a contributory effect on the development of academic
skills.

In addition, effect sizes (Cohen’s d) were calculated, reveal-
ing large effects for emotional intelligence (on average on the
scale d = 1.02) and academic independence (on average on the scale
d = 0.75) and moderate effects for creativity (on average on the scale
d = 0.65) and attention concentration (d = 0.63). These results indi-
cate that Rain Classroom not only provided statistically significant
improvements but also had a substantial impact on the develop-
ment of key academic and emotional competencies.

Discussion

The present study aimed to assess the impact of the Rain
Classroom platform on four key educational and psychological con-
structs: emotional intelligence, creativity, self-regulated learning, and
attention concentration.  All four hypotheses formulated prior to the
intervention were supported by empirical data. Specifically, stu-
dents in the experimental group demonstrated significantly greater
improvements across all target variables compared to the control
group. These results suggest that the integration of Rain Class-
room into university education fosters significant improvements
in both the cognitive and emotional development of students. The
incorporation of technologies was reported to improve the learn-
ing outcomes of students taking the university course in Finance
(Hvorecký et al., 2025). A similar effect was observed among stu-
dents enrolled in Marketing but the results were found to be
inconsistent. The present study shows that educational platforms
can affect specific skills and competencies, such as emotional intelli-
gence, creativity, concentration, and academic self-directedness. Note
that although promising, this quality of learning requires fur-
ther research, as the effects it provokes may  vary depending on
the academic context. The technology was reported to impact
the affective and motivational dimensions of learning, including
students’ emotional well-being and confidence (McGivney et al.,

2024). Even though the evidence of change in learners’ self-efficacy
is lacking, the reported easing of negative emotions supports the
current study’s findings regarding the connection between interac-
tive learning and emotional intelligence. Some researchers highlight

e
i
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−4.480 −5.042 −3.918 0.75

2.180 1.861 2.499 0.63

he need to consider the emotional aspects of educational platform-
ssisted learning and ethical issues (Mystakidis et al., 2021), which,
n light of the overlooked challenges of integrating educational
latform tools into teaching and learning, is relevant to the cur-
ent analysis. As a pedagogical tool, the educational platform has
ultiple uses (Asad et al., 2021; Glushchenko & Inei, 2024), includ-

ng the facilitation of self-directed learning, creative thinking, and
motional intelligence, as evidenced by the results of the present
tudy.

A meta-analysis of the educational platform’s learning effects
ighlighted its substantial impact on student engagement (Lin &
u, 2023). According to some other studies, learning with mod-
rn tools contributes to the development of emotional intelligence
kills, such as self-control and self-awareness, and it affects learn-
rs’ emotions (Kay, 2022). These findings are consistent with
he current study, the results of which show that the use of
ain Classroom in the classroom results in increased confidence
nd higher emotional intelligence.  Learning-related emotions are
inked to technology acceptance, which mediates the relation-
hip between learning-related emotions and interactive learning
ngagement (Lin et al., 2024). Examining the multifaceted nature
f emotional valence, some researchers determined that posi-
ive emotions heighten one’s desire to use modern technologies
Soon et al., 2023). These findings, among other things, high-
ight the importance of attending to affect when introducing new
echnologies into the classroom. The educational platform can pro-
ide emotionally engaging learning situations (Knaus, 2023). The
resent study echoes this statement with evidence of positive
hange in learners’ emotional intelligence after exposure to immer-
ive instructions.

Furthermore, the results of the current article reveal significant
onnections between research on embodied cognition and embod-
ed learning. For instance, one study by Macrine and Fugate (2021)
xamines the impact of embodied cognition on classroom learn-
ng, which is reflected in our research through the enhancement of
motional intelligence and autonomy in the learning process. Simi-
ar themes are evident in another study by Emihovich et al. (2020),

here embodied learning is linked to interactive environments,
orroborated by current data on the positive effects of educational
latforms on student skill development. Other authors, Shapiro and
tolz (2019), emphasize the importance of embodied cognition for

ducation, which aligns with our findings on the role of emotional
ntelligence and creativity in educational technologies.

Comparison of the findings from the present study with pre-
ious research highlights several key aspects that distinguish this



c
i
t
f
o

C

e
o
a
s
t
t
c
m
h
t
t
a
c
d
s
b
s
m
l
e
fi
l
d
c
i
a
i

C

f
t
w

R

A

A

A

A

A

W.  Jiang 

investigation from earlier work and address existing gaps in the
scholarly literature. Prior studies have consistently confirmed that
digital educational technologies enhance student engagement and
improve cognitive learning outcomes (Lin & Yu, 2023; McGivney
et al., 2024). For instance, research focused on the implementa-
tion of virtual and augmented reality technologies indicates that
interactive tools foster a deeper understanding of instructional
content and promote the development of critical thinking skills
(Asad et al., 2021; Lee et al., 2024). However, the majority of
these studies primarily concentrate on cognitive outcomes while
largely overlooking the emotional dimensions of learning, such as
the development of emotional intelligence and self-regulation skills
(Filsinger, 2024; Sadka & Antle, 2022). In contrast, the present
study substantiates not only the cognitive benefits of a digital
learning environment but also demonstrates its substantial impact
on students’ emotional regulation and motivation—domains that
have received insufficient empirical attention in previous research
(Drigas et al., 2023; Kay, 2022). Another notable limitation of ear-
lier investigations lies in their fragmented approach to analyzing
the interplay of diverse educational factors. While some studies
have explored the influence of digital technologies on creativity
or attentional focus (AlAli & Al-Barakat, 2022; Ma,  2022), few have
considered their cumulative effects. The current study reveals that
the Rain Classroom platform simultaneously fosters the devel-
opment of several core competencies, thereby underscoring its
potential as a comprehensive tool for supporting the learning pro-
cess (Glushchenko & Inei, 2024; Rain Classroom, 2024).

Moreover, many previous studies have employed limited
methodological approaches, including small sample sizes and
the absence of control groups, which have hindered the objec-
tive interpretation of observed effects (Emihovich et al., 2020;
Turgumbayeva et al., 2019). In contrast, the present study adopts
a quasi-experimental design with a clear division between experi-
mental and control groups, thereby enhancing the reliability of the
data and allowing for a more precise identification of differences in
learning outcomes. This study, therefore, addresses significant gaps
in the existing literature by validating not only the cognitive but
also the emotional-regulatory effects of interactive learning envi-
ronments (Liu et al., 2022; Ubago-Jiménez et al., 2023). It further
expands current understanding of the mechanisms through which
digital educational platforms influence students, emphasizing their
role in the development of both academic and personal competen-
cies. The findings provide a foundation for future research aimed
at exploring the long-term effects of digital learning technologies
and their adaptation across diverse academic contexts.

Limitations

The study has several limitations. First, the sample is confined
to students from a single university, which may  limit the general-
izability of the results to a broader population. While the studied
group is sufficiently representative within the context of higher
education, the impact of the Rain Classroom platform on students
with diverse academic levels, cultural backgrounds, and educa-
tional conditions requires further investigation. Second, the study
was conducted over a 10-week period, allowing for the assessment
of short-term effects of implementing the digital educational plat-
form, but it does not allow for conclusions regarding its long-term
impact. The long-term influence of interactive learning on emo-
tional intelligence,  creativity, and academic independence remains
an open question for future research. Third, the primary data
were collected through self-report methods such as C-AES, TTCT-F,

SRSSDL, and CQ, which may  introduce an element of subjectivity
in the assessment of results. Although the instruments used are
validated and widely applied in scientific research, incorporating
additional objective psychophysiological or behavioral methods

B
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ould enhance the reliability of the data obtained. Furthermore, the
nfluence of external factors, such as individual student characteris-
ics, prior levels of digital literacy, or learning preferences, was not
ully considered, which may  affect the perception and effectiveness
f using Rain Classroom.

onclusions

The results demonstrate that the use of the Rain Classroom
ducational platform has a significant positive impact on the devel-
pment of emotional intelligence,  creativity, academic independence,
nd attention concentration among students. A quasi-experimental
tudy found that participants in the experimental group, who were
rained using the interactive features of the platform, showed sta-
istically significant improvements across all measured parameters
ompared to the control group, which was taught using traditional
ethods. The scientific novelty of the study lies in the compre-

ensive analysis of the impact of interactive learning, based on
he theory of embodied interaction, on key educational compe-
encies of students. Unlike previous studies that examined these
spects separately, this work provides a holistic view of their inter-
onnection and the dynamics of changes under the influence of a
igital educational environment. The practical significance of the
tudy is that the results can be used to enhance teaching methods
ased on interactive digital technologies. The implementation of
uch educational platforms promotes increased student engage-
ent in the learning process, the development of independent

earning skills, and emotional regulation, which is especially rel-
vant in the context of the digitalization of higher education. The
ndings also highlight the need for further research focused on the

ong-term effects of interactive educational technologies on aca-
emic success and students’ emotional well-being. Future studies
ould include a wider range of educational disciplines, analyze the
mpact of other digital platforms, and apply additional methods for
ssessing outcomes, including neurophysiological and behavioral
ndicators.
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