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ABSTRACT

Discovery learning is a learning process aimed at uncovering new knowledge through teaching and learning
activities. This study investigates the effect of discovery learning in mathematics on computational thinking,
considering students' self-requlated learning levels. Employing a quantitative approach with an experimental
method, specifically the Posttest-Only Control Group Design, the research sampled VB class students as the
experimental group and VC class students as the control group. Data were collected through computational
thinking tests, focusing on decomposition, abstraction, algorithm design, and pattern recognition, and analyzed
using a two-way ANOVA with a treatment by level 2 x 2 design. The findings reveal: (1) Computational
thinking of students exposed to discovery learning differs from those taught with a scientific approach, (2) There
is an interaction effect between learning models and self-regulated learning on computational thinking, (3)
Students with high self-requlated learning exhibit higher computational thinking in mathematics through
discovery learning compared to those taught with a scientific approach, (4) No significant difference exists in
computational thinking outcomes between students with low self-requlated learning regardless of the teaching
method. Consequently, discovery learning, combined with high self-requlated learning, leads to better
computational thinking outcomes in mathematics.

Keywords: Discovery Learning; Computational Thinking; Self-Regulated Learning

ABSTRAK

Discovery learning merupakan suatu proses pembelajaran yang bertujuan untuk mengungkap pengetahuan
baru melalui kegiatan belajar mengajar. Penelitian ini menyelidiki pengaruh pembelajaran penemuan dalam
matematika terhadap pemikiran komputasi, dengan mempertimbangkan tingkat pembelajaran mandiri siswa.
Menggunakan pendekatan kuantitatif dengan metode eksperimen khususnya Posttest-Only Control Group
Design, penelitian ini mengambil sampel siswa kelas VB sebagai kelompok eksperimen dan siswa kelas VC
sebagai kelompok kontrol. Data dikumpulkan melalui tes berpikir komputasi dengan fokus pada dekomposisi,
abstraksi, desain algoritma, dan pengenalan pola, kemudian dianalisis menggunakan ANOVA dua arah
dengan perlakuan desain level 2 x 2. Hasil penelitian menunjukkan: (1) Berpikir komputasi siswa yang
diberikan pembelajaran Discovery Learning berbeda dengan yang diajarkan dengan pendekatan saintifik, (2)
Terdapat pengaruh interaksi antara model pembelajaran dan self-requlated learning terhadap berpikir
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komputasional, (3) Siswa dengan kemampuan berpikir komputasional tinggi. self-regulated learning
menunjukkan kemampuan berpikir komputasional yang lebih tinggi dalam matematika melalui pembelajaran
penemuan dibandingkan dengan siswa yang diajarkan dengan pendekatan saintifik, (4) Tidak ada perbedaan
yang signifikan dalam hasil berpikir komputasi antara siswa dengan self-regulated learning rendah apapun
metode pengajarannya. Akibatnya, pembelajaran penemuan, dikombinasikan dengan pembelajaran mandiri
yang tinggi, menghasilkan hasil berpikir komputasi matematika yang lebih baik.

Kata Kunci: Discovery Learning; Computational Thinking; Self-Regulated Learning

INTRODUCTION

Mathematics, as one of the fundamental sciences, plays a crucial role in both advancing
knowledge and shaping human personality (Kurino, 2020). The National Council of Teachers
of Mathematics (NCTM, 2000) states that the goals of mathematics education include
communication learning (math communication), thinking about mathematics, problem-
solving, learning to associate ideas (mathematical relationships), and developing a positive
attitude towards mathematics. Therefore, one of the aims of learning mathematics is to enhance
thinking skills, such as computational thinking (Marfu, 2022). Studying mathematics can have
a significant positive impact on someone's future by assisting them in tackling common real-
life situations and enhancing their computational thinking skills.

Computational thinking involves a set of problem-solving skills that are crucial in the
digital age, including decomposition (breaking down complex problems into manageable
parts), abstraction (focusing on important information while ignoring irrelevant details),
algorithm design (creating step-by-step solutions), and pattern recognition (identifying trends
and regularities). Mathematics inherently incorporates these aspects of computational
thinking. For example, solving a complex mathematical problem often requires decomposing
the problem into smaller, more manageable parts. Similarly, abstraction is used in mathematics
to simplify problems and focus on the core principles. Algorithmic thinking is fundamental in
creating methods to solve equations or prove theorems, and recognizing patterns is a common
activity in various areas of mathematics, from number theory to geometry. By integrating
computational thinking into mathematics education, students can develop a deeper
understanding of mathematical concepts while also acquiring essential skills that are
applicable in numerous real-world contexts. This integration supports the NCTM goals by
promoting mathematical communication, enhancing problem-solving abilities, and fostering
positive attitudes towards mathematics, ultimately preparing students for future challenges
and opportunities.

However, the results of the observation conducted by Supiarmo et al., (2021) revealed
that currently, students' computational thinking abilities are categorized as low. Based on
interviews with mathematics teachers, it was reported that the learning approach
predominantly relies on lecture methods, and students are not accustomed to solving non-
routine mathematical problems. Additionally, the observations by Hidayat and Surmilasari
(2023) showed that students are not yet able to describe problems and find patterns for solving
exercises accurately. This illustrates that students have low computational thinking abilities

and need improvement.
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The various challenges mentioned underscore the importance of computational
thinking in enhancing students' problem-solving skills. This is especially crucial in today's
technologically advancing era, shaping the future of education. This is evidenced by Iran, a
developing country, stating that they have a large mathematics education community to
incorporate computational thinking into their official curriculum (Rafiepour and Farsani,
2021). This assertion is reinforced by Noviyanti et al., (2023) research, which states that
elementary school students' computational thinking abilities improved after receiving
differentiated learning treatments. The upcoming research differs in its approach, employing
a discovery learning model with comic-based worksheets via the Canva for Education app. It
will be evaluated from the standpoint of students' self-regulated learning. Research by Astuti
et al., (2023) revealed improvements in students' computational thinking abilities, with the
developed media demonstrating validity, practicality, and effectiveness. Computational
thinking is highly relevant to the goal of mathematics learning, which is problem-solving
ability. Computational thinking is a complex problem-solving skill that follows computer-like
steps. However, the difference with the upcoming research lies in using a discovery learning
model for computational thinking with comic-based worksheets using the Canva for
Education app, examined from the perspective of students' self-regulated learning.

The research by Anggriani, (2023) indicates that students with high numerical abilities
in solving HOTS problems can meet all the indicators of computational thinking skills such as
decomposition, pattern recognition, algorithmic thinking, as well as generalization and
abstraction. However, the difference with the upcoming research lies in using a discovery
learning model with comic-based worksheets using the Canva for Education app, examined
from the perspective of self-regulated learning in students. Supiarmo et al., (2021) suggest that
the computational thinking abilities of students with high and moderate levels of self-
regulated learning do not differ significantly, as their computational thinking abilities are
limited to pattern recognition. The distinction in the upcoming research lies in employing a
discovery learning model with comic-based worksheets using the Canva for Education app.
Thus, the novelty in the forthcoming study lies in the implementation of a discovery learning
model using engaging and enjoyable student worksheets based on comics, utilizing the Canva
for Education app, aiming to create meaningful learning experiences for computational
thinking in students, examined from the perspective of self-regulated learning.

By using the discovery learning model, students will be happier and more satisfied in
learning because they can successfully find concepts or solutions to learning problems
(Tampubolon et al., 2022). In line with the opinion of Asmara and Afriansyah (2018) that with
discovery learning, students are given the widest opportunity to "work" in learning
mathematics, they can develop their learning strategies independently or interact and work in
groups with other students or with the teacher. With activities like that, students will feel more
comfortable and less pressured during math lessons.

The results of Rindana's (2023) research indicate that the use of learning models in the
classroom with discovery learning helps alleviate the teacher's workload because students can
work independently and easily acquire knowledge. The discovery learning model is suitable,
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appropriate, and can assist mathematics teachers in delivering materials. Discovery learning
can be an alternative method for teaching mathematics to develop students' computational
thinking abilities (Kurniadi and Purwaningrum, 2018).

Computational thinking is also influenced by affective factors in students. One of the
affective aspects referred to is self-regulated learning (SRL), which is the learning process of
an individual who is able to establish learning goals and then attempts to monitor, regulate,
control cognition, motivation, and behavior to align with the goals and contextual conditions
of their environment. This can be interpreted as self-regulated learning providing
opportunities for learners to conduct and manage their own learning (Zubaidah, 2020).
Consistent with the opinion of Marbun et al., (2021) that with SRL, students engage in learning
activities without coercion, are aware of learning objectives, and can solve problems based on
appropriate concepts without assistance from others.

Self-regulated learning (SRL) becomes an important aspect to support the ongoing
learning process. This is consistent with the opinion of Granberg et al., (2021) that self-
regulated learning (SRL) can be described as a key competency that needs to be pursued by
the education system in mathematics learning, which can influence the effectiveness of using
strategies, methods, techniques, and materials, and impact their ability to make effective and
appropriate decisions (Cetin, 2022). Self-regulated learning (SRL) can be observed if students
with different levels of SRL have different computational thinking abilities in completing tasks.
Students with high levels of SRL can achieve stages of decomposition, abstraction, algorithms,
and pattern recognition. Students with moderate levels of SRL can achieve stages of
decomposition, abstraction, and algorithms. Students with low levels of SRL can only achieve
the decomposition stage. Thus, self-regulated learning can influence computational thinking
in students.

Studies have shown that self-regulated learning significantly impacts students' ability
to engage in computational thinking. According to Zimmerman (2002), self-regulated learning
encompasses processes where learners systematically direct their thoughts, feelings, and
actions toward the attainment of their goals . Further, research by Schunk and Greene (2018)
emphasizes that students who develop strong self-regulated learning skills are more likely to
excel in complex problem-solving and higher-order thinking tasks . Additionally, studies in
educational technology indicate that SRL strategies can enhance computational thinking by
enabling students to effectively break down problems, abstract key elements, devise
algorithms, and recognize patterns (Kramarski & Michalsky, 2010) .

The facts observed in the field indicate that the level of self-regulated learning among
students in the learning process is still low. This is evidenced by Afrizawati et al., (2021)
research. This indicates that the absence of 'steady' learning independence includes behaviors
such as arriving late to school, not completing school assignments due to being left behind at
home, cheating during exams, underutilizing library facilities as learning resources, and
statements from some students stating that learning at school will not affect their academic
performance due to negative external perceptions about themselves. However, in theory and
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practice, self-regulated learning (SRL) in students is a form of learning independence that is
worthy of development. Various studies on SRL recommend that it is a significant contributor
to students' academic success (Purwoko, 2021). Therefore, self-regulated learning also plays a

crucial role in students' success in learning; it can have a positive impact on their future lives.

Based on the results of empirical studies, it is suspected that using the discovery
learning model can enhance computational thinking as assessed by self-regulated learning in
students. Therefore, the researcher titled the study "The Influence of Discovery Learning in
Mathematics Education on Computational Thinking as Assessed by Self-Regulated Learning
(SRL) in Students." This study is novel in its approach as it integrates the discovery learning
model specifically within the context of mathematics education to explore its effects on
computational thinking. Unlike previous research, which has often focused on general
educational strategies or isolated computational skills, this study uniquely combines these
pedagogical elements to examine their synergistic impact on fostering both computational
thinking and self-regulated learning in a mathematical framework.

METHODS

Type and Design

This research employs a quantitative approach by utilizing the experimental method
within the Posttest-Only Control Group Design . Within this structure, two distinct groups are
formed: the experimental group and the control group. The experimental group receives
treatment through the application of the discovery learning model, while the control group
follows the scientific approach. In terms of research variables, they encompass three
interconnected aspects: computational thinking, discovery learning, and a moderator variable
referred to as self-regulated learning (SRL), further subdivided into high and low self-
regulated learning (SRL) categories.

Data and Data Sources

The study's population consists of all fifth-grade students at Nelgelri Elementary
School, located in the Pullogadulng district of East Jakarta, within DKI Jakarta Province.
Sample selection was conducted using cluster random sampling technique. The research
focused on fifth-grade students at Pisangan Timur 13 Public Elementary School in Pulogadung
District, East Jakarta, totaling 58 students, with 29 students allocated to both the experimental
and control groups.

Data Collection Technique

Data collection in this study utilizes two instruments structured around predefined
indicators. The computational thinking instrument includes essay questions designed to
evaluate various facets of computational thinking, such as problem-solving strategies,
algorithmic reasoning, and creative application of computational concepts. Additionally, a
questionnaire assesses students' self-regulated learning, focusing on indicators like goal
setting, monitoring progress, and reflective practices.
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Before implementation in the research, both instruments undergo rigorous validation
by expert professors. This process ensures that the essay questions effectively gauge
computational thinking skills by aligning with established frameworks and best practices in
the field. Similarly, the questionnaire undergoes validation to confirm its alignment with
recognized models of self-regulated learning, ensuring that it accurately captures students'
abilities to manage their learning processes effectively.

Following validation, both instruments are tested for validity to ensure they measure
the intended constructs accurately. Reliability testing is also conducted to ensure consistency
in results across different contexts and over time. These steps collectively strengthen the
instruments' credibility and ensure robust data collection for the study..

Data Analysis

The study employed a 2x2 factorial analysis design for its analysis. The research
findings revealed varying levels of students' computational thinking abilities alongside
varying levels of self-regulated learning. Initial normality and homogeneity tests, vital for the
analysis, were conducted using SPSS before performing a two-way analysis of variance
(ANOVA) to assess the hypotheses. The hypotheses are outlined as follows: 1) Differences exist
in computational thinking abilities between students learning with discovery learning and
those learning with scientific methods; 2) An interaction occurs between discovery learning
and self-regulated learning concerning students' computational thinking abilities; 3) Variances
are observed in computational thinking between students learning with discovery learning
and those learning with scientific methods among students with high self-regulated learning;
4) Variances are also present in computational thinking between students learning with
discovery learning and those learning with scientific methods among students with low self-
regulated learning.

RESULTS AND DISCUSSION

This research was conducted in the academic year 2023/2024, during the second
semester, by preparing teaching modules based on the Merdeka curriculum. The teaching
materials and learning media consist of student worksheets (LKPD) based on comics and
instructional videos that align with the learning objectives being taught.

This description aims to present research data based on the mean, minimum,
maximum, standard deviation, variance, and data range. The research data comprises scores
from the computational thinking test, categorized based on high and low levels of self-
regulated learning, as well as grouped by experimental and control research classes. In the
experimental classes, the discovery learning model was implemented, while in the control
classes, a scientific learning approach was adopted. The data is presented in Table 1 below:

Table 1. Descriptive Test of Computational Thinking

N Minimum Maximum Mean Std. Deviation
Experimental 29  35.00 100.00 72.4138  20.32639
Control 29  30.00 97.50 58.6207 21.99418
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The analysis presented in the table above reveals that, in the experimental class data,
the minimum value for computational thinking is 35, and the maximum value is 100, with a
mean of 72.41 and a standard deviation of 20.32. The mean exceeding the standard deviation
suggests that the research data exhibits low variability.

Similarly, in the control class data for computational thinking, the mean value is 58.62,
with a standard deviation of 21.99. This relationship, where the mean surpasses the standard
deviation, indicates minimal data variation in the research. Additionally, the dataset includes
a minimum value of 30 and a maximum value of 97.50. Furthermore, the description of the
self-regulated learning test is provided in Table 2 below:

Table 2. Descriptive Test of SRL
Minimum Maximum Mean  Std. Deviation
High_ SRL 105.00 137.00 117.4333 8.62508
Low_ SRL 75.00 104.00 95.0714 7.54703
The analysis results presented in the table above indicate that for the high SRL category,

the average value obtained is 117.43, with a minimum of 105 and a maximum of 137.
Conversely, in the low SRL group, the average value obtained is 95.07, with a minimum of 75
and a maximum of 104. Additionally, the description of the computational thinking test based
on self-regulated learning is provided in Table 3 below:

Table 3. Descriptive Test of Computational Thinking Based on SRL Level

SRL Level Class N Range Minimum Maximum Mean Std. Deviation
High Experimental 14 20.00 80.00 100.00 88.93 6.10
Control 16 67.50 30.00 97.50 63.13 22.68
Low Experimental 15 47.50 35.00 82.50 57.00 16.26
Control 13 60.00 30.00 90.00 53.08 20.62

Based on the analysis results in the table above, it is evident that within the high self-
regulated learning group, the experimental class employing the discovery learning method
achieved a higher average score in computational thinking (88.93) compared to the average
score (63.13) attained by the control group utilizing the scientific learning method. This
discrepancy highlights a variance in the average self-regulated learning scores among high-
level learners based on the instructional methods utilized.

Within the low self-regulated learning group, it is observed that in the experimental
class applying the discovery learning method, the average computational thinking score is
57.00. This figure does not significantly differ from the average computational thinking score
of 53.08 in the control group employing the scientific learning approach. This suggests that the
variation in average self-regulated learning scores at the low level is not substantial between
the instructional methods employed.

The subsequent step in this research involves conducting an Analysis of Variance
(ANOVA) to address the research hypotheses. However, before proceeding with the Analysis
of Variance (ANOVA), preliminary analyses are necessary, specifically tests of normality and
homogeneity.

1. Normality Test
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The normality test aims to determine whether the computational thinking data as a
whole (experimental and control groups) follows a normal distribution or not. If the
significance value > 0.05, then the conclusion is that the data follows a normal distribution.
The results of the normality test are presented in Table 4 below:

Table 4. Normality Test
Shapiro-Wilk
Statistic ~ Sig.
0.930  0.061
In the table above, the analysis indicates a significance value of the normality test at

0.061, surpassing the threshold of 0.05. Consequently, it is inferred that the computational
thinking data utilized in the study follows a normal distribution.

2. Homogeneity Test

At this stage, the analysis seeks to ascertain whether the population of
computational thinking data exhibits consistent variance. A significance value greater than
0.05 leads to the conclusion that the data is homogeneous. The outcomes of the homogeneity
test are detailed in Table 5 below:

Table 5. Homogeneity Test
Levene Statistic dfl df2 Sig.
0.644 3 112 0.589
The results of the homogeneity test analysis in the table above reveal a significance

value of 0.589, signifying that the computational thinking data demonstrates homogeneity
and satisfies the assumptions.

In this study, a one-way ANOVA hypothesis analysis was conducted to examine
whether there exists an impact of learning method groups and self-regulated learning scores
on students' computational thinking. If the significance value falls below 0.05, it is inferred that
there exists an impact due to the variance in learning method groups or self-regulated learning
score groups. Subsequently, the outcomes of the ANOVA test for the learning method are
presented in Table 6 below:

Table 4. ANOVA Test for Learning Method Groups

Sum of Squares df Mean Square F  Sig.

Between Groups 2758.621 1 2758.621 6.151 .016
Within Groups 25113.362 56 448.453
Total 27871.983 57

The analysis results in the table above show a significance value of 0.016, indicating the
conclusion that there is an influence of the learning method on students' computational
thinking scores. Thus, students who participated in classes using the discovery learning
method and the scientific approach method yielded different computational thinking
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outcomes. The results of the ANOVA test for self-regulated learning are presented in Table 7
below:
Table 5. ANOVA Test for Self-Regulated Learning Score Groups

Sum of Squares df Mean Square F  Sig.

Between Groups 5786.209 1 5786.209 14.671 .000
Within Groups 22085.774 56 394.389
Total 27871.983 57

In the table above, a significance value of 0.000 was obtained, meaning the conclusion
is drawn that there is an influence of self-regulated learning (SRL) scores on students'
computational thinking scores. Hence, students with high and low SRL scores yield different
computational thinking outcomes.

Furthermore, a hypothesis analysis using two-way analysis of variance (ANOVA) was
conducted. The analysis aimed to determine whether there is an influence between the
discovery learning model and the scientific approach on students' computational thinking.
Additionally, it sought to ascertain if there is an interaction effect between the learning method
and the level of self-regulated learning possessed by students. The ANOVA test results
obtained are presented in Table 8 below:

Table 6. ANOVA Test

Source Type Il Sum of Squares df Mean Square F  Sig.
Corrected Model 10864.881a 3 3621.627 11.499 .000
Intercept 247595.897 1  247595.897 786.153 .000
Class 3184.199 1 3184.199 10.110 .002
SRL 6349.271 1 6349.271 20.160 .000
Class * SRL 1725133 1 1725133  5.478 .023
Error 17007.102 54 314.946

Total 276837.500 58

Corrected Total 27871.983 57

The analysis conducted on the table above reveals that the significant value for the
student class variable is 0.002, indicating its significance at a level below 0.05. Consequently, it
is inferred that there exists a disparity in computational thinking outcomes among students
who undergo the discovery learning model compared to those who engage in the scientific
approach.

Moreover, it is observed in the same table that the significant value for the SRL*Class
interaction variable is 0.023, also falling below the 0.05 threshold. This leads to the conclusion
that an interaction exists between discovery learning and self-regulated learning concerning
students' computational thinking.

Following this, post-hoc tests were performed to assess the impact of each category.
The outcomes of the post-hoc test for self-regulated learning are delineated in Table 9 below:

Table 7. Post-Hoc Test for SRL
() SRL (J) SRL Mean Difference (I-]) Std. Error Sig
High Low 20.988 4.674 .000
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The post-hoc test conducted for SRL reveals a mean difference value of 20.988,
indicating that the average computational thinking disparity between high and low SRL
groups is 20.988. Additionally, a significance value of 0.000 was obtained, signifying it is less
than 0.05. Therefore, it is established that there exists a difference in computational thinking
outcomes between students with high SRL and those with low SRL, which is consistent with
the one-way ANOVA findings. Moving forward, presented below are the outcomes of the
post-hoc test for class:

Table 8. Post-Hoc Test for Class

(I) Class  (J) Class Mean Difference (I-]) Std. Error Sig.

Experiment Control 14.863" 4.674 .002
The post-hoc test conducted for class reveals a mean difference value of 14.863,

indicating that the average disparity in computational thinking between classes utilizing
discovery learning and scientific methods is 14.863. Moreover, a significance value of 0.002 was
obtained, signifying it falls below 0.05. Therefore, it is established that there exists a difference
in outcomes between students employing the discovery learning model and those employing
the scientific approach. Below, the ANOVA test results for each level of self-regulated learning
are presented in Table 11:

Table 9. ANOVA Test for Each Level of SRL

(I) Group (J) Kelompok  F Sig.
High = DXPeriment oo 0.008
1 . .
& Control

Low Experiment 2.386 0.134
The analysis results in the table above indicate that for the high SRL group, a

significance value of 0.008 was obtained, which means it is less than 0.05. Thus, the conclusion
is drawn that there is a difference in computational thinking outcomes between students who
learn using the discovery learning model and those who learn using the scientific approach
based on high SRL values.

Furthermore, the analysis results in the same table also indicate that for the low SRL
group, a significance value of 0.134 was obtained, which means it is greater than 0.05.
Therefore, the decision is made that there is no difference in computational thinking outcomes
between students who learn using the discovery learning model and those who learn using the
scientific approach based on low SRL values.

The data analysis indicates a notable variance in computational thinking abilities
among students exposed to the discovery learning model versus those engaged in the scientific
approach. Ermawati et al., (2023) research supports this observation, revealing disparities in
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pre- and post-implementation test scores within the discovery learning framework.
Consequently, the discovery learning model holds promise for enhancing mathematics

The researcher observed several differences in learning between the experimental and
control classes. In the experimental class, students were seen enthusiastically engaging in
learning with the discovery learning model using comic-based worksheets during the first
stage, which involved a stimulus in the form of a story related to the material to be taught.
Students were given fundamental questions regarding the volume material so that they could
develop ideas during the experiment. Students were directed to have confidence in presenting
and displaying their experiment results. They were also given the opportunity to actively
participate in every stage of the learning activity. Thus, this learning could effectively develop
computational thinking components.

In the control class implementing a scientific approach, students often exhibit passivity
while receiving material explanations from the teacher, lacking training to voice opinions or
present findings to their peers. This passivity persists as they await instructions from the
teacher, hindering the development of their computational thinking skills. Additionally, the
analysis of the data reveals an interaction between the learning model and self-regulated
learning concerning computational thinking in students. This finding aligns with Yuliasari
(2017) assertion that the learning model's impact on computational thinking abilities varies
depending on students' self-regulated learning styles.

In the context of the discovery learning model, students exhibiting high levels of self-
regulated learning also demonstrate elevated computational thinking abilities. These students
undergo significant advancements in skills such as decomposition, pattern recognition,
abstraction, and algorithmic thinking. This correlation arises from the nature of the discovery
learning model, which demands independent problem-solving from students.Arsyad et al.,
(2022) affirm this relationship, emphasizing that high levels of self-regulated learning drive
students to persistently strive for improvement, employ optimal learning strategies, and
effectively navigate challenging concepts. Conversely, students characterized by low self-
regulated learning encounter obstacles when engaging with the discovery learning model. This
hindrance stems from their reduced activity levels, lack of confidence, and tendency to rely on
external assistance rather than tackling problems autonomously. Consequently, students with
low self-regulated learning often only grasp the decomposition aspect within the discovery
learning framework. This observation aligns with Aminah et al., (2022) assertion that
individuals with low self-regulated learning tendencies exhibit a reluctance to independently
tackle unfamiliar material and frequently seek external assistance, leading to deficiencies in
critical computational thinking components such as abstraction, pattern recognition, and
algorithmic skills.

In the realm of education, discovery learning surpasses scientific learning, particularly
for students exhibiting high levels of self-regulated learning. Because discovery learning is not
only required to listen when the teacher explains the material, but students are required to be
more active so that students are trained to search for information and understand the concepts
of the material being taught (Agustin dan Adi, 2023). Within this framework, instructional

2811



Hariyani, Yurniwati, Utami The Effect Of Discovery Learning In Mathematics Learning

materials are complemented by comic-based worksheets, igniting students' curiosity and drive
to explore knowledge independently. This pedagogical approach is further substantiated by
the research of Sariani dan Suarjana (2022), underscoring the effectiveness of worksheets in
fostering students' autonomy in learning. Additionally, the practicality and innovative design
of these worksheets serve to amplify students' enthusiasm for learning. Consequently, as
students' capacity for independent learning and motivation increase, the quality of their
learning outcomes correspondingly improves.

The research findings suggest that within the low self-regulated learning group, there
is no discernible variance in computational thinking outcomes between students instructed
through the discovery learning model and those taught via the scientific learning approach.
Additionally, students with diminished levels of self-regulated learning exhibit a deficiency in
robust metacognitive skills, including an awareness of their learning processes, the capacity to
monitor progress, and the ability to evaluate learning strategies (Sagita dan Mahmud, 2019).
Consequently, despite being presented with opportunities for learning activities employing
either the discovery or scientific approach, they fail to fully leverage the learning experience
effectively.

CONCLUSION

Based on the results and discussion regarding "The Influence of Discovery Learning in
Mathematics Learning on Computational Thinking Reviewed from Self-Regulated Learning
(SRL) in Students," it can be concluded that: (1) there is a difference in computational thinking
outcomes between students who learn using the discovery learning model and students who
learn using the scientific approach, (2) there is an interaction effect between the learning model
and self-regulated learning on students' computational thinking in the topic of volume in fifth-
grade classes, (3) there is a difference in computational thinking outcomes between fifth-grade
students who learn using the discovery learning model and students who learn using the
scientific approach based on high SRL values, (4) there is no difference in computational
thinking outcomes between fifth-grade students who learn using the discovery learning model
and students who learn using the scientific approach based on low SRL values. These findings
suggest that implementing discovery learning, particularly for students with high levels of
self-regulated learning, can significantly enhance computational thinking skills in
mathematics, indicating the need for educators to consider individual differences in SRL when
designing and implementing instructional strategies.
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