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1. INEODUCTION

Self-regulated learning (SRL) is recognized as a key competency in 21st-century
education because it enables students to become active, i endent, and adaptive [1], [2],
[3]. Not only related to academic abilities, SRL includes how students plan, monitor, and
evaluate their learning process [4]. In today’s era of digital transformation, where learners
have unlimited access to digital content, SRL becomes important in managing attention,
selecting digital tools and learning activities that are appropriate to learning goals, and
maintaining motivation so as not to be distracted by inappropriate digital content [5], [6],
[7].

The transition toward student-centered learning, technology-enhanced instruction,
and blended learning models has shifted the educational focus from teacher dependency to
learner autonomy. These changes became more visible after the COVID-19 pandemic,
during which many elementary school students experienced difficulties maintaining
motivation, concentration, discipline, and learning persistence when direct teacher
supervision dec [8], [9], [10], [11]. Consequently, researchers increasingly
recognized SRL as a critical detenant of students’ academic adaptation and learning
continuity in primary education. Students with strong self-regulation abilities tend to
achieve better academic performance, stronger motivation, higher engagement, and
improved emotional resilience compared to those with lower self-regulation capacities
[12], [13],[14].[15].

Elementary school students are in a crucial developmental phase where
metacognitive awareness, motigion, and self-monitoring skills begin to form [16], [17].
Unlike older learners, younger students often require Struglred guidance and scaffolding
to develop effective self-regulation strategies [18], [19]. Teachers play a crucial role in
facilitating SRL by modeling cognitive strategies, encouraging reflective thinking,
providing scaffolding, and fostering meaningful student engagement [20], [21], [22], [23].
High-quality interactions between teachers and students were also found to strengthen
students’ confidence, motivation, and ability to regulate their learning behaviors effectively
[24], [25]. These raise important questions about how SRL is conceptualized,
implemented, and supported in elementary classrooms.

Research concerning SRL has grown substantially during the last decade across
multiple disciplines and educational contexts. Scholars have investigated SRL from
psychological, pedagogical, technological, and socio-cultural perspectives. Recent studies
increasingly explore the relationship between SRL and digital learning environments,
student engagement, collaborative learning, and academic achievement [26], [27], [28],
[29]. In addition, advances in educational technology have encouraged researchers to
examine how technology-enhanced environments, online learning platforms,d Al-
supported systems can facilitate students’ self-regulation processes [30], [31], [32], [33].
[34]. Nevertheless, despite the increasing number of studies, the existing literature remains
fragmented because many investigations focus only on specific interventions or isolated
variables without comprehensively synthesizing broader research trends, dominant
strategies, and the overall impact of SRL on elementary students’ learning outcomes.
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7
Eased on them:onsiderations, this study aims to systematically review the existing
literature regarding self-regulated learning in elementary school students by examining
ee major aspects: research trends, instructional strategies used to foster SRL, and the
impact of SRL on students’ learning outcomes. Through this review, the study seeks to
identify dominant themes, methodological tendencies, influential educgmal practices,
and potential research gaps that may guide future research directions. The findings are
expected to contribute theoretically to the development of SRL research in elementary
education and practically to support teachers, curriculum developers, researchers, and
policymakers in designing learning environments that effectively cultivate students’
independent learning capacities from an early age.

4
2. METHOD

This study employed a Systematic Literature Review (SLR) approach using the
PRISMA Statem framework to systematically identify, evaluate, and synthesize
previous studies related to self-regulated learning (SRL) among elemﬁary school
students. The PRISMA procedure was applied through four stages, namely identification,
screening, eligibility assessment, and inclusion, in order to ensure transparency, rigor, and
replicability throughout the review process [35]. This study focused on three major
objectives: (1) mapping research trends on SRL in elementary education, (2) identifying
instructional strategies used to develop SRL, and (3) analyzing the impact of SRL on
studentgearning outcomes.

The literature search was conducted using the Scopus database. To identify
research trends relat SRL in elementary education, the search process used the
Boolean keywords: (“self-regulated learning” AND “elementary school”) OR (“self-
regulated learning” AND “primary school”). These keywords were selected to capture
broad research developments concerning SRL among primary-level students published
between 2016 and 2026. All retrieved articles were exported in RIS formats and
subsequently analyzed using VOSviewer to visualize keyword co-occurrence, dominant
themes, research clusters, and publication trends related to SRL in elementary school
contexts. The bibliometric mapping generated network, overlay, and density visualizations
to identify the evolution and dominant focus of SRL research over the last decade.

Meanwhile, to analyze instructional strategies and the impact of SRL on learning
ogrgomes, a more specific Boolean search was conducted using the following keywords:
(“self-regulated learning” AND “elementary students” AND “mitegies") OR (“self-
regulated learning” AND “primary students” AND “strategies™), “self-regulated learning”
AND (“learning outcomes” OR “academic achievement”) AND (“elementary students”
OR ”primary students” OR pupils”). These combinations were intenmi to identify
empirical studies discussing interventions, instructional approaches, and the relationship
betweeﬁRL- and students’ academic performance in elementary school contexts.

The inclusion and exclusion criteria were determined carefully to ensure the quality
and relevance of the selected articles. For trend analysis, the inclusion criteria consisted of:
(1) articles discussing self-regulated learning in elementary or primary school settings; (2)
articles published between 2016 and 2026; and (3) articles indexed in Scopus. Meanwhile,
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for the analysis of instructional strategies and learning outcomes, the inclusion criteria
were more specific, namely: (1) quantitative research or mixed methods; (2) studies
involving elementary or primary school students as resmch participants; (3) studies
examining SRL interventions, instructional strategies, or the effect of SRL on learning
outcomes: and (4) articles published in reputable journals indexed by Scopus. Conference
proceedings, theses, dissertations, book chapters, review articles, and studies focusing
exclusively on secondary or higher education students were excluded from the review.

The full-text articles meeting the inclusion criteria were analyzed qualitatively
using content analysis. The selected studies were categorized based on publication year,
research design, measured variables, and research findings. In addit'an, thematic synthesis
was conducted to identify dominant instructional approaches and the effects of SRL on
learning outcomes and academic achievement. By integrating PRISMA-based systematic
review procedu and bibliometric visualization with VOSviewer, this study provides a
comprehensive overview of the melopment of self-regulated learning research among
elementary school students. The findings are expected to contribute theoretically to the
enrichment of the SRL literature and, practically, to support educators and researchers in
designing effective instructional strategies that foster independent learning skills in
primary education.

3. RESULTS AND DISCUSSION
3.1. Research Trends on SRL in Elemmary School

To identify research trends in self-regulated learning (SRL) among elementary
school students, a bibliometric analysis was conducted using VOSviewer. The data
collection PIgEFSS began by searching articles in Scopus databases using the Boolean
keywords (“self-regulated learning” AND “elementary school”) OR (“‘self-regulated
learning” AND “primary school™). The search process resulted in 194 relevant aicles
published within the selected time range (2016-2026). Subsequently, all selected articles
were exported in RIS format and imported into VOSviewer for bibliometric mapping and
network visualization analysis. Through this process, VOSviewer generated keyword co-
occurrence networks that Bre used to identify dominant themes, research clusters, and
emerging trends in studies related to self-regulated learning among elementary or primary
school students.
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Figure 1. Network Visualization of SRL Research Trends
1

The VOSviewer network visualization illustrates the development of research on
self-regulated learning (SRL) among elementary or primary school students. The keyword
“regulation” appears as the central and most connected node, indicating that regulation
processes remain the primary focus of SRL research in primary education. The
visualization also demonstrates that SRL research is closely associated with students’
abilities to manage cognition, motivation, behavior, and learning strategies in academic
settings. Several interconnected clusters reveal that SRL has evolved into a
multidimensional research field involving psychological, instructional, technological, and
social perspectives. o

The green cluster predominantly discusses the relationship between SRL and
academic dimensions, including “self-efficacy,” “academic achievement,” “planning,”

LT

“interest,” “growth mindset,” and “SRL strategy use.” This finding indicates that many
studies focus on how self-confidence, motivation, and strategic learning behaviors
influence students’ academic success. Meanwhile, the red cluster highlights the roles of
learning environments and instructional interaction, as indicated by keywords such as
“feedback,” “interaction,” “online learning,” “pandemic,” *parent,” and “artificial
intelligence.” The emergence of these terms reflects the growing scholarly interest in
digital leam'lg environments and post-pandemic educational transformations, particularly
regarding how elementary school students regulate their learning in technology-supported
settings.

Other clusters further strengthen the multidimensional nature of SRL research. The
blue and yellow clusters emphasize monitoring, intervention effectiveness, self-
assessment, and motivation regulation, suggealg that many studies investigate the
effectiveness of instructional programs designed to improve students’ self-regulation skills.
In addition, the purple cluster highlights the importance of “goal setting,” “peer,” and
“behavior,” indicating that collaborative learning and social interaction also play essential
roles in developing SRL among elementary students. Overall, the visualization
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demonstrates that contemporary SRL research increasingly integrates cognitive,
motivational, technological, and social dimensions, with emerging trends focusing on
online learning, self-efficacy, growth mindset, and technology-enhanced learning

environments.

3.2. Instructional Strategies Used to Develop SRL in Elementary School

Instructional strategies used to develop SRL among elementary sa:lcnts are
identified through a systematic literature review in the Scopus database. The article
selection process followed the PRISMA framework, including identification, screening,
eligibility, and inclusion. 17 articles were obtained and considered eligible based on the
inclusion criteria. The following diagram illustrates the article selection process according
to PRISMA.

[ Identification of studies via databases and registers ]
—
Records identified from Scopus:
Databases (n = 31)
o
2
}
—
Records screened > Records excluded™
(n=23) (n=8)
Reparts sought for refrieval Reports not retrieved
E (n=23) (n=0)
i
. :
Repors assessed for eligibility Reports excluded
n S 17) gioity — Articles are not quantitative
n=1)
Articles cannot be accessed
{n=4)
Articles' tocus are not the
strategies used (n=1)
-
— k.
; Studies included in review
° (m=17)
=
—

Figure 2. PRISMA Flow Chart for Strategies Used to Develop SRL
The following table shows a synthesis of articles that meet the eligibility criteria.

Table 1. Reviewed Studies on Strategies for Developing SRL

No.  Author/Year Research Design Variables Key Finding
I (Kong & Yang, Framework Generative Al, Generative Al-supported
2024) [36] development and SRL, student human-centered learning
case study engagement enhanced students’ attention,

engagement, self-reflection, and

individualized learning

2 (Alnafea & Cross-sectional Parenting style, Authoritative parenting
Curtis, 2017) survey self-efficacy, positively influenced students’
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[37] metacognitive self-efficacy, metacognitive
strategies, SRL strategy use, and study
management
3 (Torrington et Observational SRL behaviors, Students’ understanding of
al., 2024a) quantitative study  task performance, planning and monitoring
[38] digital learning strategies predicted better task
performance in digital learning
contexts
4 (Noriega Mixed-method Gamification, SRL Gamified virtual learning
Cortes & action research strategies, environments improved
Carrefio- language learning students” goal-setting and self-
Bolivar, 2024) monitoring skills
[39]
5 (M. Chen & Quasi- Goal-setting, self- Focused self-explanation and
Feng, 2026) experimental (2x2 explanation, phase-goal setting significantly
[40] design) programming improved programming
performance comprehension, motivation, and
SRL processes
6 (C.Linetal., Experimental Cooperative Self-regulated cooperative
2026) [41] study programming, programming enhanced
metacognitive metacognitive awareness and
awareness, self- self-efficacy among elementary
efficacy students
7 (Zhao & Randomized Metacognitive Metacognitive feedback fostered
Zheng,2026)  experimental study  feedback, inquiry higher-order inquiry behavior
[42] behavior, science  and stronger SRL processes than
achievement elaborative feedback
8 (Z.-M. Liu et Randomized LLM-supported Al-assisted SRL instruction
al., 2026) [43] controlled trial CALLA, SRL significantly improved writing
strategies, writing performance, motivation, and
motivation SRL strategy use
9  (Losennoetal., Mixed-method Cognitive Cognitive reappraisal positively
2020) [44] study reappraisal, SRL predicted planning, monitoring,
phases, and learning strategy enactment
mathematics
achievement
10 (D1 Leo & Experimental Cognitive- Cognitive-emotional SRL
Muis, 2020) mixed-method emotional strategy  training improved metacognitive
[45] intervention training, strategies, emotional regulation,
mathematics and mathematics performance
problem solving
11 (Bai et al., Quantitative SRL writing Higher writing proficiency was
2020) 146] survey strategies, associated with stronger SRL
proficiency, grade writing strategy use
level
12 (Kong & Liu, Mixed-method Performance- Embedded scaffolding and
2023) 147] intervention study  based assessment, automated feedback supported
scaffolding, SRL students’ SRL development
during programming tasks
13 (S.-F. Chen, Structural equation Digital literacy, Strengthening SRL strategies

2017) [48]

modeling

S0CI0eCcoNomic

positively influenced students’

4181




4182 https://doi.org/10.58421/gehu.v513.1608

factors, SRL digital reading literacy
strategies
14 (Zhu & Mok, Multi-level path Teacher feedback, Interest, teacher feedback, and

2018) [49] analysis interest, goal personal best goals significantly
orientation, SRL predicted SRL processes
15  (Torrington et Exploratory Online learning, Elementary students showed
al.,2023) [SO] obser vational planning, limited planning and monitoring
study monitoring skills, indicating the need for
strategies explicit SRL instruction
16  (Torrington et Natural Remote learning, Remote learning did not
al., 2024b) experiment online SRL automatically improve SRL
[51] skills, emphasizing the need for
intentional SRL scaffolding
17 (Bala etal., Survey research SRL profile, Students demonstrated moderate
2020) [52] elementary SRL abilities and required
students in rural mstructional strategies that
areas explicitly foster SRL

The reviewed studies demonstrate that instructional scaffolding, metacognitive
strategy training, fenjback mechanisms, and technology-supported learning environments
strongly influence the development of self-regulated learning (SRL) among elementary
school students. Several studies emphasized the importance of explicit SRL instruction
because elementary students often lack sufficient planning, monitoring, and reflective
learning skills. Torrington et al. (2024a) found that students in digital learning
environments spent relatively little time engaging in planning and monitoring activities,
suggesting that young learners require direct guidance to develop effective SRL behaviors.
Similarly, Zhu and Mok (2018) reported that teacher feedback, learning interest, and goal
orientation significantly predicted students’ planning, monitoring, and adaptive learning
reactions. These findings indicate that teacher support and motivational reinforcement
remain fundamental elements in strengthening SRL. among primary school students.

Another dominant strategy identified across the reviewed studies involves
metacmlitive and cognitive-emotional interventions. Chen and Feng (2026) demonstrated
that goal-setting and focused self-explanation significantly improved students’
programming comprehension, learning motivation, and SRL processes. Likewise, Zhao
and Zheng (2026) found that metacognitive feedback in simulation-based inquiry learning
promoted higher-order inquiry behaviors and more effective af-regulation compared to
elaborative feedback. In mathematics learning contexts, Di Leo and Muis (2020)
developed a cognitive-emotional strategy training intervention that successfully improved
students’ metacognitive strategies, emotional regulation, and mathematical problem-
solving performance. These studies collectively suggest that effective SRL development
requires not only cognitive strategy instruction but also emotional regulation support to
help students manage frustration, confusion, and motivation during complex learning tasks.

Technology-enhanced and Al-supported learning environrmts also emerged as
important strategies for fostering SRL in elementary education. Kong and Liu (2023)
revealed that performance-based assessment platforms equipped with scaffolding and
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automatedﬁedback effectively supported students’ self-regulation during programming
activities. Similarly, Liu et al. (2026) demonstrated that integrating large language models
(LLMs) into writing instruction significantly enhanced students’ writing performance,
motivation, and SRL strategy use. Gamified virtual learning environments were also found
to improve goal-setting and self-monitoring skills among young learners [53].
Furthermore, Kong and Yang (2024) emphasized that generative Al can support
individualized learning, immediate feedback, self-reflection, and active engagement in
learning processes. Overall, the reviewed studies indicate that the most effective strategies
for developing SRL. among elementary school students involve a combination of explicit
metacognitive instruction, motivational support, emotional regulation Eining,
collaborative learning, and technology-assisted scaffolding that actively engages students
in planning, monitoring, and reflecting on their learning processes.
2

3.3. lmpactngRL Students’ Learning Outcomes

To examine the impact of self-regulated lear@ (SRL) on students’ learning
outcomes, a systematic literature review was ¢ cted in the Scopus database. The search
process employed the Boolean keywords: “self-regulated learning” AND (“learning
outcomes” OR “academic achievement™) AND (“elementary students” OR “primary
students” OR “pupils”).ﬁlese keywords were selected to identify empirical studies
specifically investigating the relationship between SRL and academic achievement among
elementary school students. The search process resulted in 13 relevant articles published
within E predetermined publication range.

The article selection process followed the PRISMA framework, including
identification, screening, eligibility assessment, inclusion. During the screening and
eligibility process, only studies directly examining the impact of on students’ learning
outcomes were retained for further analysis. As a result, three articles were considered
eligible for inclusion in the review. Meanwhile, ten articles were excluded for several
reasons. One article was excluded because it employed a systematic literature review
design, which did match the inclusion criteria for empirical studies. Five articles were
excluded because self-regulated learning functioned as the dependent variable rather than
the independent variable. In addition, two articles focused primarily on instrument
development and validation, while the remaining two studies were excluded because their
research participants were not elementary or primary school students. Therefore, the fi
review focused exclusively on three empirical studies that specifically investigated the
influence of self-regulated learning on elementary students’ academic achievement
learning outcomes. These selected studies were subsequently analyzed to identify the
extent to which SRL contributes to students’ academic performance and learning success
in primary education contexts.

The limited number of eligible articles discussing the direct impact of self-
regulated learning (SRL) on academic achievement or learning outcomes among
elementary school students can be closely associated with the research trends illustrated in
the previous VOSviewer visualization. Although the bibliometric mapping showed that
SRL research in elementary education has developed extensively, the dominant clusters




4184 https://doi.org/10.58421/gehu.v513.1608

primarily focused on psychological, motivational, and instructional dimensions rather than
on direct causal relationships between SRL and academic achievement. Keywords such as
“self-efficacy,” * monitoring,” and

LI

‘planning,” “interest,” “feedback,” “online learning,
“goal setting” appeared more prominently than terms directly related to measurable
academic outcomes. This indicates that most studies tend to investigate SRL as a
developmental process, an instructional construct, or an intervention target rather than
explicitly positioning it as a predictor of academic achievement.

The developmental characteristics of elementary school students may also
influence the relatively small number of eligible studies. Compared to secondary or
university students, research examining direct relationships between SRL and academic
achievement in primary education remains limited because younger learners are still
developing metacognitive awareness, emotional control, and independent learning
capacities. Therefore, many researchers first focus on identifying effective strategies to
foster SRL rather than on measuring its long-term impact on academic performance. This
trend is clearly reflected in the VOSviewer clusters, which emphasize “feedback,”
“monitoring,” “goal setting,

LRI

self-assessment,” and “intervention programs.” Overall, the
bibliometric mapping suggests that current SRL research in elementary education is still
dominated by exploratory and intervention-oriented studies, which ggplains why only a
small number of articles specifically examine the direct influence of SRL on students’
academic achievement or learning outcomes.

Table 2. Selected Articles to Identify SRL Contribution

No. Author/Year Research Design Variables Key Finding
1 (Shing & Quantitative Self-regulation, Self—regul;lﬂmiigniﬁc;mtly
Rameli, 2020) survey research academic influenced upper primary
[54] achievement in students’ English academic
English, and achievement, particularly during
gender the forethought and performance
phases of SRL. Higher-
achieving students demonstrated
stronger SRL across all phases
2 (Losennoetal., Mixed-method Cognitive Cognitive reappraisal positively
2020) [40] explanatory study reappraisal, SRL predicted all phases of SRL,
phases, while SRL enactment
mathematics significantly predicted
problem-solving mathematics problem-solving
outcomes outcomes among elementary
students
3 (Akhmedjanova, Survey research Self-regulated SRL and self-efficacy jointly

2026) [30]

with structural

learning, self-

predicted students’ mathematics

equation efficacy, 1d reading achievement. SRL
modelling mathematics and self-efficacy explained 28%
achievement, of the variance in mathematics

reading scores and 18% inreading

achievement

SCores
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3
The reviewed studies consistently demonstrate that self-regulated learning (SRL)

has a significant positive impact on elementary school students’ amiemic achievement and
learning outcomes. Self-regulation significantly influenced upper primary students’
English achievement, particularly dur the forethought and performance phases,
indicating that students who effectively plan, monitor, and manage their learning tend to
achieve higher academic performance [37]. The study also revealed that high-achieving
students demonstrated stronger SRL skills across all phases of learning than lower-

achieving students, suggesting that self-regulatory processes play an important role in
improving language learning outcomes among elementary students.

Losenno et al. (2020) demonstrated that SRL significantly contributed to
mathematics problem-solving performance among elementm—aged students. The study
found that cognitive reappraisal positively predicted all SRL phases, including task
definn, planning, enactment, and monitoring. More importantly, the enactment phase of
SRL directly predicted mathematics problem-solving outcomes, indicating that students
who actively apply learning strategies and regulate their cognitive and emotional processes
achieve better mathematics performance. These findings suggest that SRL not only
supports cognitive engagement but also helps students manage emotional challenges such
as confusion and frustration during complex learning tasks.

Akhnmjanova (2026) reported that SRL and self-efficacy jointly predicted
mathematics and readinggachievement among elementary school students in Russia. The
study revealed that SRL and self-efficacy explained 28% of the variance in mathematics
scores and 18% in reading scores, emphasizing the substmial contribution of self-
regulatory processes to academic success. In addition, selmfﬁcacy mediated the
relationship between SRL and academic achievement, suggesting that students with greater
confidence in their abilities are more likely to regulate their learning effectively and
achieve higher academic outcomes.

The review of the t eligible studies consistently demonstrates that self-
regulated learning (SRL) has a significant positive contribution to elementary school
students’ ademic achievement and learning outcomes across different subject areas.
Students with stronger SRL skills tend to perform better in English, mathematics, and
reading because they are more capable of planning, monitoring, evaluating, and regulating
their learning processes. In addition, the studies revealed that SRL supports students’
problem-solving abilities, learning motivation, emotional regulation, and strategic learning
behaviors during complex learnpeg tasks. Self-efficacy also emerged as an important
mediating factor, indicating that students who believe in their capabilities are more likely
to regulate their learning successfully aa achieve higher academic outcomes. Overall, the
findings confirm that SRL functials as an important predictor of academic success among
elementary school students and plays a crucial role in fostering independent, motivated,
and adaptive learners.

4. CONCLUSION
This systematic literature review indicates that self-regulated learning (SRL) has
become an important and rapidly developing research area in elementary education,




4186 https://doi.org/10.58421/gehu.v513.1608

particularly in relation to motivation, self-efficacy, digital learning, and academic
achievement. The findings reveal that effective SRL development requires explicit
instructional support through strategies such as metacognitive training, goal setting,
feedback, reflective learning, collaborative lcarningmld technology-assisted instruction.
Furthermore, the reviewed studies consistently show that students with stronger SRL skills
tend to achieve better acadernim)erformance, higher motivation, and stronger problem-
solving abilities. Overall, SRL plays a crucial role in fosteag independent and adaptive
learners in elementary education, though further empirical research is needed to examine
its long-term impact on students’ academic achievement.

Future research is recomended to conduct more longitudinal and experimental
studies examining the direct impact of self-regulated learning (SRL) on elementary
students’ academic achievement across varioumnbject areas. Researchers should also
explore integrating technology-assisted and Al-supported learning environments to
strengthen students’ self-regulation skills in contemporary ecmational contexts. In
classroom practice, teachers are encouraged to implement explicit SRL-oriented strategies
such as goal setting, self-monitoring, reflective learning, feedback, and metacognitive
scaffolding to support students’ independent learning development from an early age. In
addition, schools and policymakers should provide learning environments and instructional
policies that systematically promote students’ self-regulation skills as a foundation for
lifelong learning and academic resilience.
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