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ABSTRACT 
The low level of self-regulated learning among university students requires serious attention. 
This study aimed to determine the effect of the REACT strategy integrated with generative 
artificial intelligence (GenAI) on the self-regulated learning of prospective elementary school 
teachers. An experimental method was employed, specifically a true experimental post-test-only 
control group design. Random sampling was used to select a total of 45 participants, divided into 
two groups: an experimental group of 22 students and a control group of 23 students. Data were 
collected using a questionnaire based on six indicators. The results of the t-test showed a 
significance value of 0.042 (less than 0.05), indicating a statistically significant difference 
between the groups; the experimental group outperformed the control group, with a mean score 
of 75.9 compared to 73.0 (a three-point difference) and a t-value of 2.091. Thus, it can be 
concluded that there is a significant difference between the experimental and control groups. 
However, not all indicators of self-regulated learning showed improvement; the highest score 
was observed in the "learning planning" indicator, while the lowest was in the "metacognitive 
regulation" indicator. Consequently, while the REACT strategy integrated with GenAI offers a 
potential solution for enhancing students' self-regulated learning, the findings suggest a need for 
strengthening metacognitive skills, providing balanced scaffolding, and preventing student over-
reliance on AI. 
Keywords: Elementary Teacher Candidates, Generative Artificial Inteligence, REACT, Self-
Regulated Learning,  
 
1. Introduction  

Current educational paradigms emphasize the development of future-ready 
competencies, including digital literacy, critical inquiry, collaborative learning, creativity, 
and self-directed learning to support meaningful engagement on dynamic knowledge 
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society (Franza et al., 2026). This has led to a shift in the learning paradigm from a faculty-
centered approach to a student-centered one. Students are not only expected to understand 
concepts but must also be able to think critically, solve problems, manage information, and 
independently regulate their learning process (Manurung et al., 2023). These skills are 
becoming increasingly important in higher education because students are positioned as 
lifelong learners who must be able to adapt to advancements in science and technology. One 
skill that supports the success of independent learning is self-regulated learning—an 
individual’s ability to plan, monitor, and evaluate their own learning process (Zimmerman, 
2023) 

The evolution of higher education in the digital era has positioned self-regulated 
learning as a key competency determining students' academic success (Inayati et al., 2026). 
Recent research indicates that students are no longer expected merely to master subject-
specific knowledge; they must also be capable of managing their own learning processes—
setting goals, devising study strategies, monitoring their understanding, and reflecting on 
learning outcomes (Dignath et al., 2026; Husnayain et al., 2026; Rosenthal et al., 2026). 
Interventions fostering self-regulated learning strengthen students' self-regulation skills, 
thereby boosting learning motivation and academic readiness while helping them navigate 
the transition to higher education (Chandy & Kumar, 2026). Consequently, self-regulated 
learning is no longer viewed as a supplementary skill but as a vital foundation that enables 
students to become independent, adaptive learners capable of meeting academic demands 
within an increasingly complex educational landscape. 

However, in reality, students' self-regulated learning skills have not yet optimally 
developed; their learning autonomy remains low. This is corroborated by initial 
observations and a needs analysis, which reveal that many students still rely heavily on 
lecturer guidance. Students tend to complete assigned tasks or projects hastily, lack effective 
study planning, and fail to evaluate or follow up on their achieved results. These conditions 
indicate weaknesses in students’ self-regulated learning, which plays a crucial role in the 
educational learning process (Bakhtiar & Hadwin, 2022; Kitsantas et al., 2025; Wigfield, 
2023). Low self-regulated learning ability directly impacts students’ cognitive ability to 
complete highly challenging tasks, one of which is academic writing based on linguistic 
cases. 

Based on the above discussion, problem-solving approaches are needed to strengthen 
self-regulated learning. These problem-solving approaches require instructional designs 
that are contextual, active, and based on authentic experiences. One relevant strategy is 
REACT (Relating, Experiencing, Applying, Cooperating, Transferring). This strategy 
emphasizes the relevance of the material to real-world contexts, students’ direct 
involvement in learning experiences, and the application of concepts to real-life situations 
that do not directly prompt students to solve problems (Clarke & Roche, 2018; Wang et al., 
2017).  

Meanwhile, in the Relating stage, the emphasis is on connecting new concepts with 
students' life experiences or existing knowledge to cultivate the ability to plan strategies for 
understanding cases (Farida et al., 2023). The Experiencing stage offers students 
opportunities for direct exploration or object manipulation to discover concepts 
independently, thereby enabling them to select appropriate data analysis strategies. The 
process of internalizing knowledge—as the practical application of the chosen strategy—
proceeds to the Applying stage, where students utilize the concepts they have learned to 
solve practical problems. This is reinforced by the Cooperating stage, which involves 
learning in small groups to share ideas and solve problems collaboratively, fostering the 
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ability to accept feedback and disseminate chosen strategies. According to CORD 
(Kovačević & Barbir, 2025), social interaction during learning helps students clarify their 
understanding and enhances their interpersonal communication skills. Finally, the 
Transferring stage challenges students to apply this knowledge in new and different 
contexts; according to Jannah (2022), this represents the highest indicator of thorough 
conceptual understanding. As noted by CORD, success in this transfer stage indicates that 
students have achieved a level of mastery. The ability to transfer knowledge ensures that 
learning goes beyond short-term rote memorization, evolving instead into a competency 
that can be adapted to meet various future challenges. 

The success of REACT learning is closely linked to students’ ability to manage their 
own learning process. Students with high levels of self-regulation tend to be able to manage 
learning resources, determine problem-solving strategies, and reflect on their learning 
process. Conversely, students with low self-regulation tend to have difficulty controlling 
their learning activities independently (Zimmerman, 2002). Therefore, as information and 
communication technology advances—offering significant opportunities to support student-
centered learning—one approach that can be integrated is the use of Generative Artificial 
Intelligence (GenAI), a form of technological development with the potential to support 
technology-based learning. Although the term “GenAI” emerged after 2015, the concept of 
utilizing intelligent technology in learning has been explored through approaches such as 
computer-supported collaborative learning, adaptive systems, and technology as a support 
for knowledge construction.  

The use of technology in learning helps students acquire information, explore, and 
build understanding more independently when paired with appropriate instructional design 
(Mishra & Koehler, 2006). Furthermore, GenAI in education is beginning to demonstrate 
significant potential in supporting students’ cognitive processes; GenAI can help students 
explore ideas and uncover relevant case studies. In the process of language analysis in 
elementary school, GenAI helps students explore language-related issues so they can learn 
independently (Kasneci et al., 2023; Rudolph et al., 2023)  

The integration of the REACT strategy with GenAI in this study is based on the 
principle that technology should serve as a support for the learning process, rather than 
replacing students’ thinking activities. The REACT strategy provides a pedagogical 
framework through contextual, collaborative, and reflective activities, while GenAI provides 
technological support to expand access to information and help students explore language-
related issues (Hall & Hawkins, 2026). This strategy aligns with the concept of 
Technological Pedagogical Content Knowledge, which emphasizes that the use of 
technology in learning must be tailored to pedagogical strategies and the characteristics of 
the material being taught. 

However, research on the integration of the REACT strategy with artificial 
intelligence-based technology in relation to self-regulated learning among elementary 
education students still has a wide scope for further study. Previous studies have primarily 
focused on the effectiveness of the REACT strategy in enhancing conceptual understanding 
and learning outcomes, while research examining its impact on students’ self-regulation in 
analyzing language-related issues in elementary schools has been limited. Therefore, 
research is needed to examine the impact of the REACT strategy integrated with GenAI on 
the self-regulated learning of PGSD students as an effort to develop innovative learning 
approaches aligned with current educational needs. 

Based on the above discussion, this study aims to examine the effect of the integrated 
REACT strategy using GenAI on the self-regulated learning of elementary school teacher 
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education students in analyzing language-related issues in elementary schools. The results 
of this study are expected to contribute to the development of higher education, particularly 
in preparing prospective elementary school teachers who possess analytical skills, 
independent learning abilities, and the ability to utilize technology effectively. 
2. Method  

This study employed a quantitative approach using a true experimental design with 
a posttest-only control design, which includes a control group and an experimental group 
(Sugiyono, 2013). The experimental group received instructional treatment using the GenAI-
based REACT strategy (X), while control group use conventional learning. After instruction 
was completed for both groups, posttests (O1 and O2) were administered to assess the final 
outcomes following the intervention. Berikut Gambaran dari desain posttest-only control 
design  

R1 X O1 
R2 - O2 

Information: 
R1 : Experimental Group  
X : Treatment the integration of generative artificial intelligence to the REACT strategy 
O1 : Self-Regulated Learning  
R2 : Control Group  
-      : Conventional Learning   

O2  : Sel-Regulated Learning  
The population in this study consisted of second-year PGSD students. The sampling 

technique used in this study was random sampling, taking into account the circumstances of 
the students who would receive the treatment (Sarker & AL-Muaalemi, 2022). The sample 
in this study consisted of 45 second-year elementary teacher education students at the 
Indonesian Institute of Education in Garut, divided into two groups: an experimental group 
of 22 students and a control group of 23 students. The sample was selected based on the 
characteristics of the experimental and control groups in relation to the research variables 
under investigation. The research instrument used in this study was a questionnaire to 
measure self-regulated learning based on six main indicators (Meece, 2023; Zimmerman, 
2023) namely: (1) learning planning namely setting goals, creating a schedule, determining 
priorities, and selecting an initial strategy; (2) motivation and self-efficacy namely Believing 
in one's ability to complete tasks, being goal-oriented, regarding tasks as important, and 
persisting through difficulties; (3) cognitive strategies namely Active reading, summarizing, 
organizing material, connecting concepts, critical thinking; (4) metacognitive regulation 
namely Monitoring comprehension, checking progress, recognizing difficulties, adjusting 
strategies if ineffective; (5) resource management namely Managing time, selecting a study 
environment, managing effort, utilizing peers, teachers, lecturers, or digital resources.; and 
(6) self-reflection and self-evaluation namely Evaluating learning outcomes, identifying 
errors, making corrections, determining future strategies.  

The research was conducted over five sessions, including the post-test. The 
learning process was carried out in stages by gradually implementing the REACT 
strategy integrated with GenAI. In the first session, before moving on to the REACT 
strategy phase, students were first instructed to form groups based on their language 
proficiency levels: listening, speaking, reading, and writing groups. This was intended 
to make it easier for students to discuss the topics to be addressed. After forming the 
groups, the process moved to the “relating” stage, in which students were guided to 
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identify types of language problems based on real-life cases presented by the instructor 
and encouraged to explore these issues by drawing on journal articles and field findings 
regarding language skills in elementary schools. This stage aimed to develop students’ 
ability to plan strategies for understanding cases and to analyze problems based on facts 
and opinions.  Additionally, GenAI is integrated into this stage to help students conduct 
a more in-depth analysis of the topics to be discussed. In the second stage—the 
“experiencing” stage—students are guided to analyze the cases presented and connect 
them to various theories and data they obtained during the “relating” stage. This stage 
aims to train students to select data analysis strategies and develop their argumentative 
skills based on the theories and data they have identified. 

The second session was followed by the third stage—the “applying” stage—in 
which students were guided to develop a case analysis framework aimed at honing their 
ability to implement the strategies they had formulated. Students’ self-regulated learning 
skills at this stage provided them with the opportunity to apply the plans they had 
developed in the previous stage. This was followed by the “cooperating” stage, in which 
students were guided to collaborate by conducting peer reviews of the problems they 
had identified; here, students’ ability to receive feedback and evaluate the results of their 
studies was honed. After that, the program moved into the final stage, in which students 
were guided to reflect on the learning process and analyze new cases independently. In 
this final stage, students are trained to evaluate their learning and plan improvements 
based on what they have studied from the journal, with the assistance of several 
supported GenAI applications. During the research, students utilized several GenAI 
integrations in the learning process, including ChatGPT, CloudAI, Deepseek, and 
Gemini 

The data collection and analysis procedures used in this study included a Likert scale 
to measure students’ self-regulated learning (Robinson, 2024; South et al., 2022), descriptive 
statistics, and inferential analysis. The data analysis techniques to be used are descriptive 
analysis, specifically the normality test and the homogeneity test to determine data 
distribution, and the t-test to test the research hypotheses and describe the differences in 
students’ self-regulated learning when analyzing language problems in elementary schools 
between the treatment group and the control group (Asyari et al., 2021). 
3. Results and Discussions  
3.1 Results  

The research results are presented as follows: 
 

Table 1 Normality Test 

Experimental_ 
control group  

Shapiro-Wilk 
Statistic df Sig. 

.949 22 .301 

.961 23 .515 

 Based on Table 1, the Shapiro-Wilk normality test showed that the data in the control 
group had a significance value of 0.301, while the data in the experimental group had a 
significance value of 0.515. Both significance values were greater than 0.05. Thus, the 
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Shapiro–Wilk results indicated no statistically significant departure from normality and that 
the Levene’s test indicated equal variances between the groups. In addition, the data were 
tested for homogeneity as follows: 
 

Table 2 Homogeneity Test 

Experimental_ 
control group Levene Statistic df1 df2 Sig. 

 .915 1 43 .344 
 
 Based on Table 2, the results of the homogeneity test using the Levene statistic show 
a p-value of 0.344. This value is greater than 0.05. Therefore, it can be concluded that the 
data distributions in the experimental and control groups are homogeneous. Based on the 
results of the prerequisite tests, the following parametric inferential analysis were conducted 
to test the hypotheses: 

 
Table 3 Hypothesis Testing 

Experimental_Control F Sig. T Sig. (2-
tailed) 

 0,915 0,344 2,091 0,042 

Table 3 shows the results of the hypothesis test comparing the experimental group 
that received the treatment and the control group that did not receive the treatment; a 
significance value of 0.042 was obtained. This value is less than 0.05, which means the 
hypothesis is accepted. Thus, it can be concluded that there is a significant difference 
between the two groups tested. This means that the integrated GenAI REACT strategy has 
an effect on students’ self-regulated learning in analyzing language problems in elementary 
school. 

In addition, these findings are supported by a comparison of the average levels of 
self-regulated learning between the control group and the experimental group, as follows: 

 
Table 4 Comparison of Averages 

Group N Mean 
Experimental 22 75.9545 
Control 23 73.0000 

Based on Table 4, the mean score for the experimental group was 75.95, while that 
for the control group was 73.0. The difference between the experimental group and the 
control group is 2.94. These results indicate that the hypothesis is supported by the 
difference in the mean scores between the two groups, with the experimental group scoring 
higher. 

 
Table 5 Percentage for Each Indicator 

Indicator Experimental group Control group 
Learning planning 84% 80% 
Motivation and self-
efficacy 

73% 74% 
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Cognitive strategies 74% 73% 
Metacognitive regulation 68% 69% 
Resource management 77% 73% 
Self-reflection and self-
evaluation 

70% 72% 

  

Figure 1 Percentage for Each Indicator 

Table 5 and Figure 1 shows the differences in each indicator between the 
experimental and control groups. Based on these data, it can be concluded that self-regulated 
learning in both the experimental and control group showed relatively good results across 
all indicators. In the experimental group, the highest percentage was found in the learning 
planning indicator at 84%, while the lowest percentage was found in metacognitive 
regulation at 68%. Meanwhile, in the control group, the highest percentage was found in 
learning planning at 80%, while the lowest percentage was found in metacognitive regulation 
at 69%. 
 Overall, the experimental group demonstrated higher achievement on learning 
planning indicators, specifically in learning planning (84% versus 80%), cognitive strategies 
(74% versus 73%), and resource management (77% versus 73%). Meanwhile, the control 
group had slightly higher achievement in motivation and self-efficacy (74% versus 73%), 
metacognitive regulation (69% versus 68%), and self-reflection and self-evaluation (72% 
versus 70%). Thus, the difference in achievement between the two groups was relatively 
small, although the experimental group had higher scores, particularly in the aspects of 
learning planning and resource management. 

 
3.2 Discussion  

Based on the interpretation and analysis of the data, it appears that the integrated 
GenAI REACT strategy influences the self-regulated learning of elementary education 
students in analyzing language-related problems in elementary schools. This finding is 
consistent with the research by Astuti et al. (2020) which concluded that the REACT 
strategy is effective in enhancing students’ self-regulated learning. The effectiveness of 
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the REACT strategy lies in its real-world experience approach, which emphasizes 
students’ active engagement through five stages: relating concepts to real-world 
experiences, experiencing the learning process, applying concepts, collaborating, and 
transferring knowledge. (Wayan et al., 2023) 

When examined through the REACT strategy framework, the formation of groups 
based on language proficiency specializations enables students to develop a stronger 
sense of self within their respective areas of expertise. This is consistent with the 
findings of Pratama et al. (2025) who noted that an increase in students’ learning 
autonomy is marked by indicators such as learning initiative, the setting of learning 
goals, and a self-concept developed collaboratively based on objective field conditions. 
By focusing on a single linguistic aspect, students can explore issues in a more in-depth 
and structured manner, which in turn strengthens their self-regulated learning. 

The integration of GenAI into the REACT strategy provides additional support that 
enhances the effectiveness of contextual learning. GenAI offers an instant and 
personalized learning environment that has the potential to improve students’ SRL 
compared to conventional self-regulated learning interventions (Chen, jie Tian, Xionan 
Fu, Yu Liu, 2026). Research by Chen, jie Tian, Xionan Fu, Yu Liu, (2026) confirms that 
the integration of GenAI significantly improves students’ motivation, self-efficacy, 
creativity, and higher-order thinking skills. During the relating stage, students not only 
identify problems but are also trained to distinguish between facts and opinions. This 
skill is part of the cognitive strategies involved in self-regulated learning. Thus, the 
collaboration between the REACT strategy and GenAI creates a synergy that strengthens 
students’ independent learning in analyzing language problems in elementary school. 

During the “experiencing” stage, students are given hands-on experience analyzing 
linguistic cases, which allows them to connect theoretical knowledge with real-world 
practice. The integration of GenAI in the “experiencing” stage enables students to verify 
and triangulate information. This is supported by the findings of Li et al. (2026), which 
revealed that students who used ChatGPT through structured prompts, revision cycles, 
or inquiry-based tasks demonstrated behaviors of planning, monitoring, and strategic 
adjustment that align with self-regulated learning. 

The “applying” stage is the actual implementation of the plans developed by 
students. Applying the REACT principles in learning can enhance students’ independent 
learning, as indicated by their ability to manage resources, establish learning strategies, 
view difficulties as challenges, and collaboratively develop their self-concept 
(Tarumasely, 2024). Furthermore, the cooperating stage enables students to learn 
together, respond to one another, share ideas, and communicate with one another. This 
aligns with the view of López-Pernas et al. (2025), who state that the implementation of 
strategies designed to stimulate self-regulated learning can encourage students to 
enhance their collaborative skills; their diverse perspectives enrich and foster critical 
thinking. The final stage of the REACT strategy is “transferring,” in which students are 
trained to evaluate their learning process and plan for improvement. This ability is a key 
indicator of self-regulated learning. As noted by Xu et al., (2025), self-regulation is a 
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primary indicator of a student’s ability to plan for improvement based on what they have 
studied.  

In addition to being substantiated by statistical tests, the effect of the GenAI-
integrated REACT strategy on students’ self-regulated learning was further supported by 
the results of a comparison of achievement across indicators. Both the experimental and 
control group showed the highest percentage on the learning planning indicator. 
However, the experimental group outperformed the control group by a margin of 5%. 
Learning planning is a fundamental component of self-regulated learning that 
encompasses goal setting, strategy, and time management (Zilberman, 2026). Research 
Xu et al. (2025) found that metacognitive support in a GenAI environment significantly 
enhances students’ self-regulated learning abilities, particularly regarding task-
assignment strategies. The GenAI-integrated REACT strategy facilitates students in 
developing more structured learning plans through AI assistance in organizing 
information and establishing steps for analyzing language-related problems. 

The research findings also indicate that metacognitive regulation was the lowest-
scoring indicator in both groups. This confirms that metacognitive regulation is the most 
challenging aspect to develop in self-regulated learning. Research on GenAI in higher 
education reveals two distinct perspectives on GenAI. On the one hand, it can foster 
metacognitive development through structured support and reflective dialogue; on the 
other hand, it can trigger negative phenomena such as intellectual laziness and false self-
efficacy (Zilberman, 2026). Therefore, GenAI itself does not carry definite risks or 
benefits for cognitive development; its effects are determined by the students 
themselves. These subtle differences in metacognitive regulation indicate that the 
GenAI-integrated REACT strategy is not yet optimal for fostering students’ self-
monitoring and self-evaluation. Without metacognitive support, students tend to use 
GenAI merely to complete assignments without engaging in deep reflection on their 
thought processes (Zhang et al., 2025). 

The control group also excelled in self-reflection and self-evaluation. This may be 
due to the tendency of students in the control group to rely more on their internal 
abilities without AI assistance, thereby refining their self-evaluation process. Research 
on self-regulated scaffolding emphasizes the importance of scaffolding aligned with self-
determination theory to optimize the benefits of GenAI (Xia et al., 2026). In other words, 
the presence of GenAI does not automatically improve all aspects of students’ self-
regulated learning; careful instructional design and support from other media are needed 
to enhance other indicators. 
4. Conclusions  

Based on the research findings and discussion, it can be concluded that the REACT 
strategy influences the self-regulated learning of elementary school teacher education 
students in analyzing language-related issues in elementary schools. This is evidenced 
by the results of data analysis and interpretation, specifically the t-test results, which 
showed a significance value of 0.042—less than 0.05—meaning the hypothesis is 
accepted. Furthermore, there was a difference in the mean scores between the 
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experimental group (which received the treatment) and the control group (which did 
not receive the treatment); the experimental group outperformed the control group by 
a margin of three points. However, not all indicators of self-regulated learning showed 
improvement; the highest score was obtained for the learning planning indicator, while 
the lowest was for the metacognitive regulation indicator. Thus, although the results 
suggest that the REACT strategy integrated with GenAI can be one solution to improve 
students’ self-regulated learning, there is a need to strengthen metacognitive skills, 
provide balanced scaffolding, and prevent students from becoming overly dependent on 
AI. 
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