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Purpose: The aim of the present study was to investigate the effectiveness of
cognitive-emotional-social working memory training on improving verbal
creativity and academic self-efficacy among elementary school students.

Methods and Materials: The research method was quasi-experimental, utilizing a
pretest-posttest design with a control group. The statistical population included all
fifth-grade students in the city of Zabol during the 2022-2023 academic year. The
study sample consisted of 40 students with poor working memory performance,
selected through multistage cluster random sampling, and randomly assigned to
experimental and control groups (20 students in each group). To collect data, the
Torrance Test of Verbal Creativity (1979) and the Academic Self-Efficacy Scale
by Jing and Morgan (1999) were used. In the pretest phase, both groups were
assessed using these instruments. The experimental group received working
memory training over three months, consisting of 20 sessions, each lasting 90
minutes, while the control group did not receive any intervention. Data were
analyzed using analysis of covariance.

Findings: The results showed that cognitive-emotional-social working memory
training significantly improved verbal creativity and academic self-efficacy among
students.

Conclusion: Based on the findings of this study, it appears that cognitive-
emotional-social working memory training, due to its multi-faceted, diverse,
numerous, and ability-appropriate tasks, is effective in enhancing verbal creativity
and academic self-efficacy in students with poor working memory performance.

Keywords: Cognitive-Emotional-Social Intervention, Working Memory, Verbal Creativity,
Academic Self-Efficacy
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1. Introduction

orking memory is one of the essential components of

human cognitive functions (Bulut et al., 2024; Sosa
et al., 2018) and refers to the ability to retain and process
information while engaging in mental activities (Ahmed et
al., 2022). Working memory helps students hold necessary
information in their minds and use it simultaneously to solve
problems, comprehend content, and complete tasks (Hassani
et al., 2020). This skill is crucial for academic success and
learning because many educational activities, such as
reading, solving mathematical problems, and participating in
classroom discussions, require the optimal use of working
memory (Asadi Rajani, 2023; Babaei et al., 2024; Baniasadi,
2024; Li et al., 2024).

During the early years of schooling, students' working
memory is still developing and gradually strengthens
through daily learning and experiences (Moshtaghy
Sharifzadeh et al., 2021). Working memory abilities impact
not only academic performance but also play a key role in
the development of students' social and emotional skills
(Vaccaro & Fleming, 2018). For example, students with
stronger working memory can retain more information in
social situations, respond more appropriately, and interact
more effectively with peers and teachers (Friedman &
Robbins, 2022). Conversely, students with weaker working
memory may struggle with simultaneously processing
multiple pieces of information (Mohammadi et al., 2020),
leading to difficulties in understanding academic content and
managing school tasks (Dehghani & Moradi, 2018). This
highlights the importance of developing and enhancing
working memory, particularly during childhood and
adolescence.

Consequently, intervention-based training programs
aimed at strengthening working memory can significantly
assist students in improving academic performance,
increasing self-efficacy, and managing emotions (Bayat
Shahbazi et al., 2022). Focusing on working memory
enhancement and providing suitable educational strategies
enables students to approach learning and academic growth
with greater confidence and ability (Sarshar et al., 2024).
Cognitive-emotional-social working memory training is
among the modern approaches to strengthening working
memory, helping students improve their cognitive and
emotional-social abilities for better mental and academic
performance (Sarshar et al., 2024). This type of training is
designed based on the concept that working memory relies
not only on cognitive abilities, such as focus and information
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processing, but also significantly on emotional and social
factors (Melby-Lervag & Hulme, 2013).

Working memory requires high levels of concentration
and the ability to rapidly process information to perform
multiple activities simultaneously (Ghahreman et al., 2020).
Cognitive interventions, through focus and mental
processing exercises, help students strengthen their working
memory and process academic information more accurately
(Sala & Gobet, 2017). Many students experience declines in
working memory performance due to negative emotions or
anxiety. These interventions, employing emotion
management and self-regulation techniques, aid students in
maintaining composure and focusing better on tasks under
stressful and challenging conditions (Sardari, 2021).
Emotional control enhances working memory performance
and boosts students' confidence (Rahimipour et al., 2017). In
fact, these interventions can be effective tools for improving
learning abilities, academic performance, and personal
development, providing a foundation for students'
comprehensive growth and flourishing (Khaloei et al.,
2022).

The link between working memory and creativity has
been demonstrated in numerous studies. Lu et al. (2024)
found that individuals with higher working memory capacity
exhibit greater creativity and are better at nurturing it.

Verbal creativity is a crucial aspect of creativity in
students, referring to the ability to generate and express new
and innovative ideas, thoughts, and concepts (Beaty et al.,
2014). It involves creating, combining, and reconstructing
linguistic concepts and using language in novel and
engaging ways to communicate, express emotions, and solve
problems (Benedek & Fink, 2019). This ability helps
students respond creatively in various situations and find
diverse solutions to linguistic and non-linguistic challenges
(Yehetal., 2015).

When students use their working memory more
efficiently, they can retain and integrate more information in
their minds (Nazer et al., 2018). This ability aids them in
developing new ideas and creative solutions to language-
related problems, allowing them to express their thoughts in
different ways (Arjmandniya et al., 2021). Cognitive-
emotional-social working memory training is specifically
designed to enhance students' cognitive and emotional-
social abilities, playing a significant role in improving their
verbal creativity (Amiri et al., 2018). By using exercises and
activities that develop working memory, creativity, and
emotional-social self-regulation skills, this type of training
helps students effectively apply their linguistic and creative
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capabilities to address problems and use language
innovatively (Akbari et al., 2015).

One key factor in exhibiting verbal creativity is self-
confidence. Cognitive-emotional interventions designed to
strengthen working memory and improve self-efficacy
enable students to believe in their ability to process and
express thoughts, confidently showcasing their verbal
creativity (Gerver et al., 2023). This self-confidence in
expressing creative ideas allows them to perform better in
challenging academic situations (Gu et al., 2022). On the
other hand, academic self-efficacy is a crucial and influential
factor in students' academic and psychological success
(Igomigo et al., 2023). It enables them to engage in learning
with greater motivation and confidence, facing academic
challenges with strength and perseverance (Du Rocher,
2020). Therefore, focusing on academic self-efficacy and
creating conditions that enhance this belief can aid in
students' academic growth and pave the way for greater
academic and personal achievements (Asdolahzadeh et al.,
2021; Haseli Songhori & Salamti, 2024).

Cognitive-emotional-social working memory training is
purposefully designed to help students gain greater belief
and confidence in their academic abilities, enhancing their
self-efficacy (Taghvai Yazdi & Astana, 2018). By focusing
on strengthening working memory, managing emotions, and
developing social skills, this training provides an appropriate
context for increasing students’ academic self-efficacy
(Hassani et al., 2020). This approach employs a combination
of cognitive, emotional, and social exercises, allowing
students to operate with more confidence in academic
settings and feel more motivated to successfully complete
academic tasks.

Given the critical role of cognitive, emotional, and social
factors in learning and academic achievement, one of the
major challenges in education systems is enhancing students'
cognitive and emotional abilities, especially at the
elementary level. At this stage, students need strong
cognitive skills, such as working memory, verbal creativity,
and academic self-efficacy, to successfully engage in
learning and solve educational problems. However, due to
natural developmental limitations, many students face
challenges in maintaining focus, processing information,
and believing in their abilities, which may reduce their
motivation and academic engagement.

Working memory, as a key cognitive component, plays a
crucial role in processing information and completing
academic tasks. Weakness in working memory can reduce
the ability to learn and understand complex concepts.
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Additionally, academic self-efficacy, referring to students’
belief in their abilities to complete tasks and confront
academic challenges, is essential for their level of effort and
persistence. A lack of self-belief and low self-efficacy can
reduce motivation and lead to academic decline. Verbal
creativity, as the ability to produce and express new ideas,
helps students approach problems diversely and benefit from
new opportunities for learning.

Research indicates that intervention programs focusing
on strengthening working memory, verbal creativity, and
academic self-efficacy can bring significant improvements
in these areas. However, there is still insufficient and
convincing evidence on the effectiveness of these
interventions in improving elementary students' academic
performance and cognitive development. Therefore, the
main question is whether intervention training focused on
enhancing working memory and developing cognitive,
emotional, and social skills can effectively improve verbal
creativity and increase academic self-efficacy in elementary
school students.

The present study aims to address this question and assess
the effectiveness of these educational interventions on
elementary students. It is hoped that the findings of this
research will assist teachers and educational policymakers in
designing educational programs based on psychological and
cognitive principles to improve educational quality and
learning in schools by strengthening working memory and
verbal creativity.

2. Methods and Materials
2.1.  Study Design and Participants

a) Research Design and Participants: This study utilized
a quasi-experimental design with a pretest-posttest control
group. The statistical population consisted of all fifth-grade
elementary students in the city of Zabol during the 2022-
2023 academic year. A multistage cluster random sampling
method was used to select the participants. Specifically,
from among educational levels, elementary education was
selected; from the elementary grades, the fifth grade was
chosen; and from the elementary schools, one school was
randomly selected. After obtaining the necessary
permissions from the Zabol Department of Education and
coordinating with the schools, all fifth-grade students were
screened. With parental written consent, teachers were asked
to identify students with weaker academic performance, who
were then assessed using a working memory test to identify
those with poor working memory performance. Once
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students with weak working memory were identified and
parental consent was obtained for participation in the
research program, 30 students were randomly selected based
on similar quasi-experimental studies and recommended
sample sizes from statistical books. They were randomly
assigned into two groups of 15 (15 in the experimental group
and 15 in the control group). The inclusion criteria were:
enrollment in the fifth grade, an age range of 10-12 years,
attendance in public schools, confirmed diagnosis of poor
working memory performance, and student and parental
cooperation and consent to participate in the study. The
exclusion criteria included withdrawal by the student or
parent and absence from more than two intervention
sessions.

The experimental group received cognitive-emotional-
social working memory intervention for approximately three
months, 3 to 4 times a week, in 20 sessions lasting 90
minutes each. The control group received no intervention
during the study. To prevent fatigue and maintain focus, the
content of each session was delivered using four methods:
lectures, paper-pencil tasks, targeted games, and computer
exercises. Weekly sessions were held to answer parents'
questions after the first week of training. Ethical principles
were followed, obtaining student and parental consent and
keeping participants informed throughout the intervention.
Both groups were assured of data confidentiality, used in
group reports for research purposes. The control group was
assured they would receive the intervention post-study. After
the intervention, a posttest was conducted for both groups,
and data were analyzed using analysis of covariance.

2.2.  Measures
2.2.1.  Working Memory

The Wechsler Digit Span Test assesses working memory
by measuring rote memory, attention, and changes in
thought patterns. The forward digit span measures rote
memory, while the backward digit span evaluates focus,
patience, and flexibility (Khodadadi, Mashhadi, & Amini,
2006). The computerized version, consisting of four stages,
was used in this study. In the first stage, participants had to
memorize numbers they heard and then select them in the
same order on the screen. The second stage presented
numbers audibly in reverse order. In the third stage, numbers
appeared on the screen, which participants had to select in
the same order. The fourth stage presented numbers visually
in reverse order. Scores in the computerized version were
based on the number of correct responses. The content
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validity of the test has been established internationally and
reported as satisfactory. The reliability was reported as 0.87,
and the test-retest reliability was 0.82. The test's validity was
confirmed by calculating its correlation with other memory
tests (Bayat Shahbazi et al., 2022; Mohammadi et al., 2020;
Moshtaghy Sharifzadeh et al., 2021). In the present study,
test-retest reliability was assessed by examining the
correlation between the pretest and posttest scores of the
control group, yielding correlation coefficients of 0.91 for
auditory memory and 0.89 for visual memory.

2.2.2.  Verbal Creativity

Among creativity assessment tools, the Torrance Test has
the highest applicability and has been extensively used in
educational and psychological research. It has been used in
over 2,000 studies, with results published in reputable
American scientific journals. The complete Torrance test
comprises 12 tasks classified into verbal, figural, and
auditory components, yielding four scores for fluency,
originality, flexibility, and elaboration. According to the
manual, reliability coefficients range from 0.80 to 0.90.
Predictive validity, calculated over 20 years, was 0.63. The
verbal section contains 60 questions, each with three
options: option A scores zero, option B scores one, and
option C scores two, with total scores ranging from 0 to 120.
Higher scores indicate greater creativity. The test duration is
45 minutes and can be administered individually or in
groups, covering a sample age range from kindergarten to
university level (Hassani et al., 2020).

2.2.3. Academic Self-Efficacy

Jing and Morgan's Academic Self-Efficacy Questionnaire
(1999): This 30-item questionnaire measures student
academic self-efficacy across three subscales: ability (items
1-10), context (items 11-20), and effort (items 21-30). It uses
a Likert scale (1 = strongly disagree, 2 = disagree, 3 =
somewhat agree, 4 = agree, 5 = strongly agree). Scoring
involves direct items (e.g., items 1-3, 6-10, 11-14, 17-18, 21,
24-30) and reverse-scored items (e.g., items 4-5, 15-16, 19-
20, 22-23). Scores between 30 and 52 indicate low self-
efficacy, 52 to 75 indicate moderate self-efficacy, and scores
above 75 indicate high self-efficacy. The questionnaire's
reliability was reported as 0.82 using Cronbach's alpha.
Subscale reliabilities were 0.78 for ability, 0.66 for context,
and 0.66 for effort (Taghvai Yazdi & Astana, 2018). In this
study, the reliability was 0.91 using Cronbach's alpha, and
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item-total correlations confirmed the questionnaire's
validity.

2.3. Intervention

2.3.1.  Cognitive-Emotional-Social
Training

Working  Memory

The cognitive-emotional-social working memory training
program comprises 20 structured sessions designed to
improve students' working memory, emotional regulation,
and executive functioning. Each session incorporates a mix
of cognitive strategies, emotional exercises, and social
activities to ensure holistic development. Sessions are
supplemented with digital tools for memory enhancement
and are geared toward engaging students actively while
reducing monotony. Below is a detailed description of each
session (Hassani et al., 2020; Sarshar et al., 2024).

Session 1: The session begins with an introduction to
effective study techniques, emphasizing their importance
and outlining the training program. Activities include
techniques to reduce pause time, increase the field of vision
using cards, and practice reading speed adjustment.
Engaging games like "Sit/Stand" and "Freeze/Move" are
played forward and backward. Exercises target working
memory and executive functions, such as spatial perception,
numeric memory, visual processing, and coding differences.
A 15-20 minute emotional memory practice using memory-
enhancing software concludes the session.

Session 2: Students learn to identify and label emotions
encountered in daily life through interactive assignments.
Using colorful pins and a foam board, students create
geometric designs, followed by a reaction-based sign game.
Working memory and executive function exercises,
including visual stability, visual completion, and processing
sequences, are performed. The session ends with 10-15
minutes of emotional memory enhancement using software.

Session 3: Techniques for reading, thinking, recalling,
and expanding information are introduced, with students
practicing aloud and silently. Following a series of forward
and reverse commands, they create geometric patterns using
matchsticks or colored squares. Exercises focus on
improving spatial perception, attention, and flexibility,
ending with 10-15 minutes of software-based memory
training.

Session 4: Target-based ball games are played using balls
of varying sizes and distances. Stringing colorful shapes
according to patterns follows, along with exercises for visual
stability and memory. The session concludes with 10-15
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minutes of emotional memory practice using software,
aimed at enhancing spatial awareness, attention, and
executive functions.

Session 5: This session focuses on note-taking and
summarizing key information. Students classify geometric
shapes by size and color and engage in working memory and
executive function exercises. The session finishes with 10-
15 minutes of software-based emotional memory practice,
promoting attention and cognitive strategies.

Session 6: Students identify emotions related to specific
desires and practice memory retention through activities like
copying text without dots. Exercises include shape
identification and memory-based tasks, followed by 10-15
minutes of emotional memory enhancement software.

Session 7: Concept mapping and problem-solving
strategies are taught, and students play games like bingo and
solve age-appropriate Sudoku puzzles. Exercises target
memory and executive functioning, ending with a 10-15
minute software-based memory practice session.

Session 8: Students work on recognizing beliefs
associated with emotions and practice writing sentences
without a specific letter. They complete puzzles by matching
cut-out images to originals. The session ends with memory
and executive function exercises, plus software practice.

Session 9: Characteristics of successful learners are
discussed, followed by obstacle-based activities like ball
movement and races. Memory recall tasks are integrated,
concluding with a 10-15 minute emotional memory
enhancement session.

Session 10: Techniques for reducing vulnerability to
negative emotions are introduced, with students engaging in
calming exercises. Games include noticing changes in a
sequence of objects. Exercises and software-based memory
practice end the session.

Session 11: Collaborative study methods and reciprocal
questioning are taught. Activities include storytelling with
restricted vocabulary and word-card games. The session
concludes with working memory and executive function
exercises, plus software practice.

Session 12: Techniques for separating emotions like
sadness, fear, and anger from problems are presented.
Students complete shape-matching and design activities,
ending with memory-enhancing exercises using software.

Session 13: Problem-solving techniques are taught, and
students balance on one leg while moving between
numbered squares. The session includes visual perception
tasks, finishing with a 10-15 minute software-based memory
session.
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Session 14: Positive affirmation techniques (Part 1) are
covered. Students perform balance and agility activities and
create directional maps. The session concludes with
exercises and software practice.

Session 15: Exam preparation and question-answering
techniques are taught. Students practice holding a flag steady
and walking with balance challenges. A timed puzzle
activity ends the session.

Session 16: Positive affirmations (Part 2) are discussed.
Students estimate time intervals and recall a narrated story.
Exercises and a 10-15 minute software-based session
complete the activities.

Session 17: Relational strategies, like visualization and
mnemonic devices, are introduced. Students play games
involving counting beads and practice memory exercises.
The session ends with 10-15 minutes of memory software
training.

Session 18: The "if-then" technique is taught to
encourage strategic thinking. Students engage in shape-
matching activities and memory exercises, finishing with
software practice.

Session 19: The PQRST study method is taught. Students
learn to respond to target stimuli and ignore non-targets
through a bottle-color game, ending with a 10-15 minute
software-based memory session.

Session 20: Emotional regulation techniques are
practiced, focusing on discussing feelings of anger, sadness,
and acceptance. Students complete geometric threading
activities. The session concludes with exercises and
emotional memory software practice.

Table 1
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2.4. Data Analysis

Data were analyzed using analysis of covariance through
SPSS-26.

3. Findings and Results

Table 1 presents the mean, standard deviation, and
normality of students' scores in the experimental and control
groups for the variables of verbal creativity and academic
self-efficacy in the pretest and posttest phases.

As shown in Table 1, the mean scores of verbal creativity
and academic self-efficacy, as well as their dimensions, in
the experimental group increased in the posttest compared to
the control group, indicating an improvement in verbal
creativity and academic self-efficacy. To test the normality
assumption, the Shapiro-Wilk test was used, confirming
normality for both variables of verbal creativity and
academic self-efficacy in both pretest and posttest stages
across the two groups (P > 0.05). Therefore, given the
acceptance of the normality assumption, using parametric
tests is justified.

To examine the impact of the cognitive-emotional-social
working memory training package on verbal creativity and
academic self-efficacy, univariate analysis of covariance
(ANCOVA) was used. Before conducting the ANCOVA,
Levene's test was performed to check the homogeneity of
variances for the dependent variables. The results showed
that the variances for verbal creativity (F = 1.370, P > 0.249)
and academic self-efficacy (F = 2.547, P > 0.119) were equal
across the groups.

Descriptive Statistics and Normality Test for Pretest and Posttest Scores in Experimental and Control Groups

Variable Dimension Test Group Mean  Standard Deviation Shapiro-Wilk Significance Level
Verbal Creativity Fluency Pretest Experimental 56.10  8.39 0.981 0.718
Control 50.05 10.74 0.981 0.743
Posttest Experimental 60.05 721 0.974 0.481
Control 53.55 842 0.984 0.839
Originality Pretest Experimental 39.80 8.87 0.982 0.771
Control 56.10 6.91 0.739 0.951
Posttest Experimental 63.50 8.40 0.963 0.204
Control 50.95 9.32 0.904 0.201
Flexibility Pretest Experimental 41.00 10.70 0.961 0.177
Control 5255 6.88 0.992 0.993
Posttest Experimental 63.15 5.16 0.971 0.375
Control 40.15 6.88 0.967 0.294
Elaboration Pretest Experimental 56.40 13.81 0.944 0.095
Control 41.00 5.58 0.952 0.089
Posttest Experimental 62.50 3.48 0.966 0.261
Control 48.15  16.20 0.964 0.223
Academic Self-Efficacy Ability Pretest Experimental 33.45 9.34 0.933 0.121
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Control

Posttest Experimental
Control

Context Pretest Experimental
Control

Posttest Experimental
Control

Effort Pretest Experimental
Control

Posttest Experimental
Control

34.30
42.77
38.70
29.20
31.15
42.55
31.15
32.45
31.65
42.40
33.40

6.46
6.13
14.07
8.79
6.14
4.99
6.07
8.56
6.14
4.78
7.76

0.956
0.949
0.955
0.934
0.917
0.945
0.971
0.973
0.972
0.981
0.918

0.123
0.346
0.448
0.293
0.088
0.301
0.316
0.498
0.768
0.861
0.815

Based on the findings in Table 2, the F-statistic for verbal
creativity in the posttest stage (F = 41.94) is significant at the
0.001 level, indicating a significant difference in verbal
creativity between the experimental and control groups. The
effect size of 0.722 indicates a large effect. The pretest F-
statistic (F = 42.78) is also significant at the 0.001 level,
demonstrating that the pretest had a significant effect on
posttest scores. Additionally, the F-statistic for academic

Table 2

self-efficacy in the posttest stage (F = 26.51) is significant at
the 0.001 level, with an effect size of 0.669, indicating a
substantial difference between groups. The pretest F-statistic
for academic self-efficacy (F = 15.03) is also significant at
the 0.001 level. These results suggest that the cognitive-
emotional-social working memory training package
effectively improved both verbal creativity and academic
self-efficacy in students.

Results of Univariate Analysis of Variance for Differences Between Experimental and Control Groups in Verbal Creativity and Academic

Self-Efficacy

Variable Source Sum of Squares  Degrees of Freedom  Mean Squares  F-Statistic  P-Value  Effect Size

Verbal Creativity Pretest 6.146 1 6.146 42.78 <0.001 0.718
Group Membership 31431.725 1 31431.725 41.94 <0.001 0.722
Error 12318.254 37 332.926

Academic Self-Efficacy Pretest 481.933 1 481.933 15.03 <0.001 0.418
Group Membership ~ 5683.856 1 5683.856 26.51 <0.001 0.669
Error 7930.367 37 214.334

To examine the effects of the cognitive-emotional-social
working memory training on the components of verbal
creativity (fluency, originality, flexibility, elaboration) and
academic self-efficacy (ability, context, effort), multivariate
analysis of covariance (MANCOVA) was used. Levene's
test results showed homogeneous variances for fluency (F =
2.124, P > 0.727), originality (F = 1.065, P > 0.800),
flexibility (F=2.140, P > 0.711), and elaboration (F = 3.875,
P > 0.065). Similarly, variances for ability (F = 1.901, P >
0.349), context (F = 2.466, P > 0.125), and effort (F = 1.545,

Table 3

P > 0.221) were equal across groups. Box’s test also
confirmed the equality of covariance matrices for verbal
creativity (F = 1.261, Box M = 14.26, P > 0.246) and
academic self-efficacy components (F = 1.870, Box M =
10.54, P > 0.189). MANCOVA results indicated significant
differences between groups for verbal creativity (F = 11.64,
P < 0.001, Wilks' Lambda = 0.400) and academic self-
efficacy components (F = 16.04, P < 0.001, Wilks' Lambda
= 0.407). Univariate results for specific components are
presented in the following.

Univariate Analysis of Variance Results for Differences in Verbal Creativity Components

Dimension Group Mean Standard Error F-Statistic P-Value Effect Size
Fluency Experimental 57.78 4.57 29.19 <0.001 0.665
Control 51.81
Originality Experimental 59.10 3.82 27.58 <0.001 0.451
Control 53.34
Flexibility Experimental 60.62 2.70 36.15 <0.001 0.515
FE0
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Control 52.67
Elaboration Experimental 62.07 2.76
Control 56.57

19.25 <0.001 0.362

The F-statistics for fluency (F = 29.19), originality (F =
27.58), flexibility (F = 36.15), and elaboration (F = 19.25)
were all significant at the 0.001 level, indicating substantial
differences between groups in verbal creativity components.
The experimental group’s mean scores in fluency (60.05),
originality (63.50), flexibility (63.15), and elaboration
(62.50) were higher than those of the control group (53.55,

Table 4

50.95, 40.15, and 48.15, respectively). The effect sizes,
ranging from 0.362 to 0.665, indicate above-average
impacts, with the training program accounting for 66%,
45%, 51%, and 36% of the improvement in each component,
respectively. Thus, the cognitive-emotional-social working
memory training effectively enhanced verbal creativity in
fifth-grade students.

Univariate Analysis of Variance Results for Differences in Academic Self-Efficacy Components

Dimension Group Mean Standard Error F-Statistic P-Value Effect Size

Ability Experimental 42.89 2.38 21.67 <0.001 0.246
Control 38.50

Context Experimental 42.63 2.17 28.17 <0.001 0.579
Control 37.06

Effort Experimental 42.19 2.45 17.36 <0.001 0.332
Control 38.60

The F-statistics for ability (F = 21.67), context (F =
28.17), and effort (F = 17.36) were significant at the 0.001
level, indicating significant differences between groups. The
experimental group had higher mean scores in ability
(42.89), context (42.63), and effort (42.19) compared to the
control group (38.50, 37.06, and 38.60, respectively). Effect
sizes ranged from 0.246 to 0.579, with the training program
accounting for 25%, 58%, and 33% of the improvements in
these components. Therefore, the cognitive-emotional-
social working memory training was effective in enhancing
academic self-efficacy in fifth-grade students.

4. Discussion and Conclusion

This study aimed to examine the effectiveness of
cognitive-emotional-social working memory intervention
training on improving verbal creativity and academic self-
efficacy in elementary students in Zabol. The initial findings
revealed a significant difference between the two groups of
students with poor working memory performance, indicating
that 20 sessions of cognitive-emotional-social working
memory intervention training increased verbal creativity and
its components in students in the posttest. These results align
with findings from previous studies (Arjmandniya et al.,
2021; Gerver et al., 2023; Gu et al., 2022; Hassani et al.,
2020; Lu et al., 2022), which have also highlighted the
effectiveness of  cognitive-emotional-social ~ working
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memory training programs in improving various forms of
creativity and skills.

In explaining these results, it can be stated that cognitive-
emotional-social working memory training plays a crucial
role in developing cognitive skills and creativity, particularly
verbal creativity, which includes key components such as
fluency, originality, flexibility, and elaboration. Each of
these components can improve through the enhancement of
working memory and the application of cognitive,
emotional, and social interventions. These trainings can
increase verbal fluency by strengthening working memory.
As working memory is critical for storing and accessing
information, students can more easily retrieve words and
ideas. Furthermore, reducing anxiety and enhancing
emotional regulation through these interventions helps
students express their ideas more fluidly and confidently,
without the fear of making mistakes. Thus, cognitive-
emotional interventions lead to greater idea generation and
fewer mental blocks in verbal fluency. Verbal creativity,
characterized by generating novel and unconventional ideas,
reflects originality. Cognitive-emotional interventions, by
promoting deep mental processing and creating a calm and
cohesive mental space, help students come up with more
creative ideas. Cognitive exercises, especially those that
emphasize  multidimensional analysis and  diverse
perspectives, foster innovative thinking. Additionally,
managing emotions and fostering self-efficacy give students
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the confidence to express their unique ideas and display their
verbal creativity.

Flexibility in verbal creativity refers to the ability to
change perspectives and generate various ideas. Strong
working memory enables students to hold and process
information simultaneously, allowing them to produce
diverse responses and quickly shift between different ideas.
Cognitive and social interventions enhance mental
flexibility by improving processing abilities and
encouraging the use of different viewpoints. Emotional
regulation and anxiety management further enable students
to approach new perspectives with openness and adaptability
(Arjmandniya et al., 2021; Gerver et al., 2023).

On the other hand, students with strong working memory
can add more details to their ideas and expand on them.
Cognitive and emotional interventions strengthen working
memory and reduce mental barriers, helping students enrich
their ideas with more information. Social interventions that
encourage group interactions and classroom discussions
provide opportunities for students to express and elaborate
on their ideas, benefiting from peer feedback to refine their
explanations and details (Hassani et al., 2020).

Overall, the effectiveness of cognitive-emotional-social
working memory training in enhancing verbal creativity is
evident. These trainings help students improve their fluency,
originality, flexibility, and elaboration by strengthening
working memory and enhancing emotional regulation.
These skills are crucial not only for academic and verbal
performance but also for developing communication skills
and social interactions. Therefore, using cognitive-
emotional-social interventions can be a significant step in
fostering verbal creativity in students, preparing them for
future challenges and success across various fields.

Another finding of this study revealed a significant
difference between the two groups of students with poor
working memory performance, indicating that 20 sessions of
cognitive-emotional-social working memory intervention
training increased academic self-efficacy and its
components in the posttest. These results are consistent with
prior findings (Du Rocher, 2020; Hassani et al., 2020;
Igomigo et al., 2023; Taghvai Yazdi & Astana, 2018), which
have also highlighted the effectiveness of cognitive-
emotional-social working memory training programs in
enhancing self-efficacy, academic achievement, and task
performance.

In explaining these results, it can be stated that cognitive-
emotional-social working memory training has a significant
impact on increasing students' academic self-efficacy.
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Academic self-efficacy, defined as a student’s belief in their
ability to successfully complete academic tasks, includes
three key components: ability, context, and effort. Cognitive,
emotional, and social interventions, by enhancing working
memory and developing various skills, can improve each of
these components. The ability component in academic self-
efficacy refers to students' beliefs in their inherent and
acquired capabilities. Working memory, as a core element of
cognitive functioning, helps students retain and process
information more effectively. Cognitive-emotional-social
interventions, through cognitive exercises and memory
enhancement, enable students to develop greater confidence
in their abilities. Improved information processing and
retention increase students' faith in their cognitive
capabilities, enhancing their ability to learn and perform
tasks successfully. Additionally, these interventions help
manage emotions, anxiety, and stress, enabling students to
trust their abilities and experience higher academic self-
efficacy (Igomigo et al., 2023).

The context component pertains to the surrounding
environment, including educational and social settings.
Social aspects of cognitive-emotional-social training
encourage students to engage in group activities and
interactions. These group experiences can create a more
positive perception of the educational environment,
increasing students' sense of belonging and mastery over
their academic surroundings. Positive experiences in
learning environments help students feel more connected
and prepared to face academic challenges. Strengthening
social connections enables students to perform better in
group projects and benefit from the support of peers and
teachers (Hassani et al., 2020).

Effort refers to students’ persistence in their academic
pursuits. Cognitive-emotional interventions teach self-
regulation skills, preparing students psychologically to
maintain continuous effort in their studies. Enhanced
working memory and better emotion and stress management
make students more willing to tackle challenges and persist
in their efforts. These interventions also teach students to
continue striving even when faced with academic
difficulties, staying committed to their learning. This
persistence and continuous effort, facilitated by emotional
management and reduced anxiety, contribute to stronger
academic self-efficacy (Hassani et al., 2020; Igomigo et al.,
2023).

In  conclusion, cognitive-emotional-social working
memory intervention training effectively improves academic
self-efficacy in the areas of ability, context, and effort.
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Through these interventions, students gain greater
confidence in their abilities, develop a better perception of
their educational environment, and are more motivated to
work diligently. Strengthening working memory, alongside
emotional and social self-regulation, provides a foundation
for students to approach academic tasks with confidence and
succeed in their academic goals.

This study aimed to leverage scientific principles to
enhance working memory and related components by
addressing emotional, cognitive, and social dimensions. The
findings of this study can be beneficial for teachers,
educators, psychologists, and specialists in the field of
learning disorders.

It is recommended that cognitive games and exercises
that emphasize concentration, problem-solving, and working
memory be incorporated into teaching practices, as they can
help students improve their information processing and
retention. Activities like puzzles, quick reaction exercises,
and short-term memory training can enhance working
memory and increase verbal creativity. Additionally,
incorporating activities focused on emotional regulation,
anxiety reduction, and emotional management alongside
academic content can boost students' academic self-efficacy.
For instance, practicing deep breathing and relaxation
techniques before tests or giving positive feedback after
solving difficult problems can help students feel more self-
efficacious.
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