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ARTICLE INFO ABSTRACT

Keywords: veloping critical thinking skills can be achieved by applying
mnovative learning models, such as the discovery learning
model. The Discovery Learning model has been implemented to
enhance students’ critical thinking skills. This researdmeks to
analyze the effect of the Discovery Learning model and Self-

Efficacy on students' critical thinking abilities, as well as the

discovery learning model;
-efficacy;
titical thinking skills

interaction between these two factors in shaping critical thinking,.

Article history: Conducted as an experimental study. The research subjects were
Received ... 60 Students of Indonesian Language Department in the first
Revised ... semester. The study utilized questionnaires to assess students’
Accepted... Self-Efficacy and tests to measure their critical thinking skills.
Data analysis was carried out using a two-way Analysis of
Variance. indings revealed that: (1) the Discovery Learning

model had asignificant effect on students’ critical tgnking skills,
as indicated by a hypothesis test analysis yielding an F-value of
with a significance level of 0.00 < 0.05; (2) Self-Efficacy also
ad a significant influence on students’ critical thinking abilities,
with an F-value of 46.780 and a significance level of 0.010 < 0.05;
and (3) there was a significant integsstion effect between the
Discovery Leaming model and Self-Effmacy on students'
critical thinking skills, as demonstrated by an Fgsalue of 5.187
and a significance level of 0.027 < (.05. Based on the findings of
this study, the implementation of the discovery learning model
can serve as an alternative approach to learning that enhances
both self-efficacy and students’ critical thinking skills
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11 ODUCTION

1scovery Learning is a learning model that emphasizes students’ active involvement in the learning
process, often through experimentation and problem-solving. In this model, the teacher acts as a
facilitator, supporting and guiding students as they explore the learning material. Discovery Learning is
rooted in the constructivist theory of learming psychology. Constructivism emphasizes that learning is an
active process in which individuals actively construct their knowledge and understanding through
experience and reflection.
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The Discovery Learning model fosters active student engagement in th rning process and is
regarded as an educational approach based on constructivist principles (Siregar et al,, 2020; Rahmadhani
et al., 2020; Ruslan et al., 2021). Within this framework, Discovery Learning focuses on students’ active
involvement in developing their understanding. This model copsists ofa series of instructional activities
designed to maximize students’ exploratory skills (Ramadhani et al., 2022; Dyamayanti et al., 2023).

The implementation of Discovery Leaming in education offers several benefits, including: (1)
Building deeper understanding: Students achieve a more profound understanding when they actively
engage in the learning process compared to passively receiving information from teachers, (2) Developing
critical thinking skills: By facing challenges and solving problems, students can enhance their critical
thinking abilities. Critical thinking isa purposeful, reasoned, and goal-oriented way of thinking applied
in decision-making (Yaldiz & Bailey, 2019). These benefits are supported by research finggmes that
indicate the Discovery Learning model can enhance or foster critical thinking skills (Suwardi etal., 2022;
Nugraha et al,, 2020; Rizki et al., 2021; Mustikaningrum & Mediatati, 2021; Wafa & Jatmiko, 2022; Akhir
etal., 2023).

Developing critical thinking skills is crucial in the teaching and learning process, as it plays a key
role in achieving established leaming goals. Enhancing these skills involves exposing students to multiple
perspectives on issues or problems, helping them understand that there is no single approach to problem-
solving. Instead, various viewpoints provide valuable insights for deeper comprehension (Dekker, 2020).

Nurturing critical thinking in students goes beyond improving academic performance; it also
prepares them for success in life. These skills enable students to gaina more profound understanding of
the subject matter by questioning, analyzing, and critically evaluating information, allowing them to
grasp complex concepts. The ability to think critically is emﬁal for effective learning and for overcoming
challenges they may encounter in the future (Saepuloh et al., 2021). In today’s digital era, where vast
amounts of information are credible unreliable readily accessible, critical thinking has become
increasingly important for making well-reasoned judgments (Hirai et al, 2022). This skill involves the
ability to identify, analyze, and logically solve problems, leading to informed and rational decision-
making.

The ability to think critically helps students become more independent in addressing and solving
problems effectively. They can identify more critical and effident solutions and face challenges with a
more positive attitude. Furthermore, students with critical thinking skills can evaluate information
objectively and distinguish strong arguments from weak ones. This enables them to adopt a more
analytical approach to problems and questions. Critical thinking also aids students in constructing strong
arguments and communicating their ideas clearly and persuasively (Prahani et al., 2023). Mastering a
subject matter effectively also requires high-level critical thinking skills. High-level critical thinking
involves (1) Understanding arguments and believing in their validity, (2) Critically evaluating arguments
and trusting their credibility, and (3) Developing and defending arguments with strong support
(Martaida et al., 2017).

The Discovery Learning model presents challenges, particularly in providing sufficient guidance to
students to ensure they remain focused and achieve a correct understanding of the material being studied.
Additionally, some studies indicate that Discovery Learning may not be effective in situations where
students have limited prior knowledge of the subject or when the material being studied is complex.
Therefore, this approach is often more effective when combined with other variables and tailored to the
diverse needs and characteristics of the students.

In addition to iscovery Learning model, another factor %t can enhance students' critical
thinking skills is their self-efficacy. Self-efficacy isa concept that focuses on an individual’s evaluatins of
their capacity to successfully perform tasks in specific situations (Waddington, 2023). Self—efficacygers
to an individual’s confidence in their ability to plan and carry out actions necessary to navigate academic
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challenges (Huaman-Tapia et al., 2023). It reflects a person’'s perception of their skills and their capacity
to effectively apply these abilities to achieve success (Capron Puozzo &glmdrin, 2021). Self-efficacy plays
a significant role in shaping students’ critical thinking skills, as those with higher self-efficacy are more
i to exhibit strong critical thinking abilities (Barli Sihombing et al., 2018). Studies have demonstrated
a correlation between self-efficacy and students’ critical thinking proficiency (Dehghani et al., 2011).

Critical thinking is regarded as a fundamental skill that fosters creativity, independence, and
scientific reasoning. However, developing this skill requires confidence in one’s ability to analyze
problems, identify relevant solutions, and draw well-supported conclusions. Research findings suggest
that students’ levels of critical gdeinking are influenced by their academic self-efficacy (Vachova et al., 2023).

There have been several studies on the influence of discovery learning on students’ critical thinking
skills, but no researchers have linked it with self-efficacy. In other words, most studies focus more on the
individual aspects of diggovery leaming or self-efficacy, but not many have comprehensively examined
the interaction between the two inimproving critical thinking skills. In addition, moderating or mediating
factors that can influence the relationslyim between discovery learning, self-efficacy, and critical thinking
skills have not been studied in depth. Therefore, this study attempts to fill this gap by analyzing more
broadly and deeply the relationship between these variables in various learning contexts.

There are three hypotheses of this stygdy, namely (1) there is aninfluence of theDiscovery Learning
model on students’ critical thinking, (2) thereis an influence of Self-Efficacy on students’ critical thinking,
(3) there is an influence of interaction between Discovery Learning model and self-efficacy on students'
critical thinking.

2. METHODS
21 Research Design

The research design employed in this study is quasi-experimentalgysith independent, dependent,
moderator, and control variables. Two groups were formed in this study: the experimental group and the
control group. The independent variables in this study are the learning models, specifically the Discovery
Learning Model and the Problem-Based Learning Model. The dwdent variable is students’ critical
thinking skills, \G_ile self-efficacy serves as a moderating variable. The experimental group consisted of
students treated with the Discovery Learning Model, while the control group consisted of students treated
with the Problem-Based Learning. Thus, this research design represents a version of the nonrandomized
control group pretest and post-test design (Ary & Razavieh, 2002), also known as the pretest and post-
test non-equivalent factorialized control group design in the 2x2 factorial design version (Bruce W.
Tuckman, 1999; Cohen, L., Manion, L., and Morrison, 2018).

2.2 Research Subjects
Th bject selection technique used random sampling to determine the participants who would
receive the Discovery Leagping Model treatment and those who would receive the Problem-Based

learning model treatment. The participants were students aged between 18 and 19 years e:l Through
random sampling, a total of 60 participants were obtained, consisting of 30 students in the experimental
group and 30 students in the control group. The sample size of 60 was justified based on the need for
sufficient statistical power to detect meaningful differences between groups whilgsensuring feasibility in
terms of instructional implementation and data collection. Both groups consisted of students with varying
levels of self-efficacy. In the experimental group, 14 students exhibited high self-efficacy, while 16
students had low self-efficacy. Similarly, the control group included 11 students with high self-efficacy
and 19 students with low self-efficacy.
2.3 Research Procedure

The experimental research procedure consists of a series of steps undertaken by the researcher to
evaluate hypotheses and obtain empirical evidence within a sdentific investigation. The procedures
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carried out in this study were as follows: (1) Determining the research subjects through random sampling,
(2) Identifying students' self-efficacy by distributing questionnaires, (3) Conducting a pretest on all
research subjects to assess their critical thinking skills before treat t, (4) Determining experimental
and control groups, (3) Conducting research experiments, namely Eexperimenfal group was given
treatment with the Discovery Learning Model and the control group was given treatment with the
Problem Based Learning Model, and (5) Administering a post-test to assess students’ critical thinking
skills after they received the treatment with the learning model.
24 Research Instruments

The instruments utilized in this study were divided into two categories: (a) a test designed to
measure each subject's self-efficacy and (b) a test aimed at evaluating critical thinking skills. The self-
efficacy instrument consists of a questionnaire designed to measure the students’ self-efficacy levels. The
questionnaire contains 17 statement items related to students’ gelf-efficacy. A Likert scale with four
response options was used for each question: Strongly Disagree (score of 1), Disagree (score of 2), Agree
(score of 3), and Strongly Agree (score of 4). This test was administered to evaluate students’ crifpal
thinking skills. The research instrument was tested for reliability and validity before being used. The
results of the reliability test of the self-efficacy instrument were o = 0.86 indicating that the self-efficacy
questionnaire had a high level of reliability because the o value was > (0.70. The validity results showed
that the Content Validity Index (CVI) was 0.92 (very valid category). A CVlggdue = 0.80 indicates that
the instrument has been assessed by experts and has a high suitability with the concept of self-efficacy.
The reliability test of the Critical Thinking Instrument was o = 0.81 (high-reliability category because the
o value was > 0.70) and the validity results showed Kaiser-Meyer-Olkin (KMO) =0.89 (very good category,
ideally >0.70)
2.5. Data Analysis Technique

Once the expected data had been collected, the next step was to analyze the research data using an
appropriate data analysis technique according to the research type. In this study, there are two dependent
variables, sothe data analysis technique used is two-way ANOVA (Analysis of Variance). As stated by
(Bruce W. Tuckman, 1999), variance analysis allows researchers to study the simultaneous effects of
multiple independent variables, although its application has specific characteristics (two, three, or four
riables). The use of a factorial research design incdudes independent variables, moderator variables,
and dependent variables. The independent and dependent variables are referred to as factors. Hypothesis
testing in this studyis conductedin two stages: the assumption testing stage and the hypothesis testing
stage.

2.5.1 Normality and Homogeneity Test

The data analysis technique employed in this study was the Analysis of Variance (ANOVA).
Before performing data analysis, an assumption test is conducted to ensure that the required conditions
are met. As a parametric statistical method, ANOVA is based on several assumptions, including: (1) the
sample must be drawn from a normally distributed population, (2) the variance among sample groups
must be homogeneous, (3) the data mustbe measured onan interval or ratio scale, and (4) the research
samples must be selected randomly (Sugiyono, 2019)

Prior to conducting inferential analysis to test the research hypothesis, it is essential to verify these
assumptions through a normality test and a homogeneity test. The normality test is performed using
the Lilliefors Significance Correction test from Kolmogorov-Smirnov, facilitated by the Statistical Package
for the Social Sciences (SPSS) for Windows. Meanwhile, the homogeneity test is conducted using
Levene’s test, which is part of the ANOVA program package. The decision to confirm normality and
homogeneity is based on a significance level of 5% (a = 0.05).
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2.5.2 Hypothesis Testing
After ensuring that all parametric test assnm;-finm, including normality and homogeneity, are met,
the next step is hypothesis testing. This process aims to assess the impact of the Discovery Learning el

and Self-Efficacy on students’ critical thinking skills. Hypothesis testing in this study is carried out using
the Analysis of Variance technique. The factorial ANOVA model is analyzed with the help of the
Statistical Package for the Social Sciences (SPSS) for Windows. Additionally, ANOVA is used to examine
the interaction effect between the two independent variables, Discovery Learning and Self-Efficacy, on
students’ critical thinking. The decision criterion for determining the influence of the independent
variables on the dependent variableis based ona significance level of a=0.05, corresponding toa 5%
margin of error ora 95% confidence level.

3. FINDINGS AND DISCUSSION
3.1 Research Results

The pretest conducted in both the experimental and control groups provided data on the initial
abilities each group, specifically their Critical Thinking skills. Assessing prior knowledge is
essential o determine whether there is a significant difference between the two groups. If no significant
difference is found in their initial abilities, the study can proceed as planned.

The descriptive data from the pretest, comparing students who received instruction using the
Discovery Learning model with those taught through the Problem-Based learning model, were
analyzed using the independent two-sample t-test statistical method. The results of the analysis,
conducted using SPSS software, are presented in Table 1 below.

Table 3.1: Pre-test Data on Students’ Critical Thinking Skills

Learning Models N Mean Std. Deviation
Discovery Learning 30 66.59 3.90
Problem-Based Learning 30 66.13 3.86

Table 3.1 can be explained as follows: A total of 30 students taught critical thinking received a
mean pretest score of 66.59 and a standard deviation of 3.901. Meanwhile, the group of 30 students
taught with the Problem Based learning model had a mean pretest score of 66.13 and a standard
deviation of 3.865. In other words, both the group taught with critical thinking and the group taught
with the Problem Based learning model had similar mean pretest scores. This means that both groups
of research subjects had the sagpgslevel of critical thinking.

An independent sample t-test was conducted to assess whether there was a significant difference
in pretest results between the two treatment groups. The findings from this statistical analysis are
presented in the following table.

Table 3.2. Results of the t-test Analysis (Independent Sample t-test)
Levene's Test for Equality of
Variances

F Sig. t df Sig. (2-tailed)

t-test for Equality of Means

Equal variances

.090 765 454 57 652
assumed

Pretest

Based on Table 3.2, the pretest score analysis using the ttest indicates that the F-count value
for the pretest results, obtained through the Equal Variance Assumed t-test, is 0.090 with a
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significance level of 0.765. The t-count result is 0.454 with a degree of freedom (df) of 57 at a
significance level of 0.652. Since the t-count value (0.454) is lower than the t-table value (1.978), the
null hypothesis (Ho), which states that there was no difference in critical thinking skills between
students taught gging the Discovery Learning model and those taught with the Problem Based
Learning model, 15 accepted. Therefore, it can be concluded thgithere was no significant difference
in the pretest scores between the Discovery Learning group and the Problem Based Learning group.

Posttest data on Critical Thinking skills for both groups-students taught using the Discovery
Leaming model and those taught using the Problem Based Learning model-were analyzed using
descriptive statistical methods. The results of the posttest analysis for Critical Thinking skills in both
groups are presented in the following table.

Table 3.3 Summary of Results of Posttest Data Analysis of Critical Thinking Skills
Descriptive Statistics

Learning Model Self-Efficacy Mean Std. Deviation N
High 89.26 4.763 17

Discovery Learning Low 86.52 3.654 13
Total 87.89 8.417 30

High 82.79 3.893 12

Problem-Based Model Low 80.86 3.744 18
Total 81.82 7.637 30

Total High 87.89 8.817 29

Low 81.82 7.637 31

Total 84.85 16.45 60

Table 3.3 above presents the results of posttest data analysis, both posttest data from the
Discovery Learning group and posttest data on the group of students who received treatment with the
Problem Based-Learning Model. The data presented are related to the average, Standard Deviation,
and number of students (N).

Posttest data (critical thinking) on the group of students who received treatment with
Discovery Learning with high Self-Efficacy obtained a mean of 89.26; SD (Standard Deviation) of 4,763;
and N of 17. While for students who had low Self-Efficacy types, the mean was 86.52; SD equals 3,654,
and N equals 13. Overall, the critiggl thinking data of students who received treatment with Discovery
Learning forboth students whogve high Self-Efficacy and those who have low Self-Efficacy obtained
a mean of 87.89; SD of 8,417, and N of 30.

Data on critical thinking in the group of students who received treatment with the Problem-
Based learning model and who had high Self-Efficacy obtained a mean of 82.79; SD (Standard
Deviation) of 3,893; and N of 12. While students who had low Self-Efficacy obtained a mean of 80.86;
SD of 3,744, and N of 18. The total number of critical thinking data that received Problem Based Model
treatment for both students who had high Self-Efficacy and those who had low Self-Efficacy obtained
a mean of 81.82; SD of 7,637, and N of 30

Based on the analysis, it can be concluded that t}muerall critical thinking scores of students
who received instruction using the Discover arning model and those taught with the Problem
Based Learning model-each group comprising students with both high and low Self-Efficacy-resulted
in a mean score of 84.85, a standard deviation (SD) of 16.45, and a total sample size (N) of 60.

Additionally, a normality test was conducted in this study to assess the distribution of critical
thinking scores among student groups based on (1) the learning model used (Discovery Learning and
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Problem Based Learning) and (2) Self-Efficacy levels. The normality test was performed using the
Lilliefors Significance Correction test from Kolmogorov-Smimov, with a significance level () of 0.05.
The hypothesis tested was the null hypothesis (Ho), which assumes that the research sample is
drawn from a normally distributed population. The criteria for hypothesis acceptance or rejection
were as follows: (1) if the obtained significance value is greater than 0.05, the sample is considered to
be from a normally distributed population, and (2) if the significance valueis less than 0.05, the sample
is not from a normally distributed population.

The results of the normality test forthe post-test scores of student groups, categorized based
on learning models, are presented in the following table.

Table 3.4. Results of Post-Test Data Normality Test Based on Learning Models

Leaming Kolmogorov-Smimova Shapiro-Wilk
Critical Models Statistic df Sig. Statistic df Sig,.
Thinking Skills Discovery 096 30 .200¢ 962 30 340
Problem Based 073 30 200% 990 30 991

*. This is a lower bound of the true significance
a. Lilliefors Significance Correction

The results of the Lilliefors Significance Correction test from Kolmogorov-Smirnov indicate
that: (1) the significance value for critical thinking in students who received instrgson using the
Discovery Learning model is 0.200> 0.05, and (2) the significance value for crititical thinking skills in
students taught using the Problem Based Learning model is 0.200 > 0.05. Therefore, it can be concluded
that the critical thinking skills data for both the Discovery Learning group and the Problem-Based
Learning group follow a normal distribution. Additionally, gse normality test results for the post-test
data, categorized based on students' critical thinking skills Egh Self-Efficacy and Low Self-Efficacy),
are presented in the following table.

Table 3.5. Results of Post-Test Data Normality Test Based on Self-Efficacy

Self-Efficacy Kolmogorov-Smirnova Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
Critical Thinking
Skills High 077 35 200 982 35 822
Low 130 25 200 972 35 697

*. This is a lower bound of the true significance

a. Lilliefors Significance Correction

The results of the Lilliefors Significance Correction test from Kolmogorov-Smirnov indicated
that: (1) the significance value for critical thinking among students with high Self-Efficacy isg§22 >
0.05, and (2) the significance que for critical thinking among students with low Self-Efficacy 15 0.697
>0.05. Based on these results, 1t can be concluded that the critical thinking data for both students with
high Self-Efficacy and those with low @slf-Efficacy follow a normal distribution.

In addition to the normality test, ahomogeneity test was conducted to determine whether the
variance across different research groups was equal. Homogeneity refers to whether the data sets being
analyzed share similar characteristics. This hnmogenm test was performed on critical thinking data
from students taught using the Discovery Learning model and those taught with the Problem-Based
Learning model, induding both high and low Self-Efficacy groups. The test was conducted using
Levene’s test at a significance level («) of 0.05.
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The null hypothesis (Hs) tested in this case stated that the variances in each group are equal
(homogeneous). The criteria for acceptance or rejection of the hypothesis are as follows: (1) if the
obtained significance value is greater than (.05, the variance of each sample is considered equal
(homogeneous), and (2) if the obtained significance value is less than 0.05, the variance of each sample
is considered unequal (not homogeneous). The complete results of the calculation are presented in the
following table.

Table 3.6. Results of the Critical Thinking Data Homogeneity Test with Levene's Tests
Test of Homogeneity of Variance
Levene Statistic df2 Sig.

Critical Thinking Skills Based on Mean 0.344 58 0.560

The homogeneity of variance test results, as presented in the table above, indicate that the
Levene test for critical thinking data, based on the mean, yields a value of 0.344 with df2 of 58 and a
significance level of 0.560. Since the significance level of 0.560 is greater than (.05, it can be concluded
that the critical thinking data is homogeneous. Following the normality homogeneity tests, the
next step is to conduct hypothesis testing. This analysis was performed on the critical thinking data of
students who were taught using the Discovery Learning model and thogegtaught using the Problem
Based-Learning model, with both groups further categorized based on Egh and Low Self-Efficacy
levels. The primary objective of hypothesis testing is to verify the validity of the proposed hypotheses,
which include: (1) The Discovery Learning model had an effect on students’ critical thinking, (2) Self-
Efficacy influences students’ critical thinking, and (3) There was an interaction effect between learning
models and Self-Efficacy on students’ critical thinking,

The hypothesis testing employs a two-way Analysis of Variance with a 2x2 factorial design.
The data was analyzed using the Statistical Package for Social Science (SPSS) software. The results
of the analysis regarding the effects between variables are presented in the following table.

Table 3.7. Results of the Test of the Influence of Individual Variables
Tests of Between-Subjects Effects
Dependent Variable: Critical Thinking

Source [ypelll Sum of Squares df  Mean Square 3 Sig.
Corrected Model 648.102a 3 216.034 26.316 .000
Intercept 420206.226 1 420206.226 51186.729 .000
Learning Models 225.007 1 225,007 27.409 .000
Self-Efficacy 384.032 1 384.032 46.780 .000
Model * Self-Efficacy 42.584 1 42584 5.187 .027
Error 429810.170 56 8.209

Total 429810.170 60

Corrected Total 1107.822 59

a. R Squared = .585 ( Adjusted R Squared = .563)

The results of the 2x2 ANOVA test on the results of critical thinking skills contained in Table
3.7 show that the F-count value obtained by the Discovery Learning Model for the critical thinking
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variable is 26.316 with a probability or signgficance value of 0.00 <0.05. It means that there was an
influence of the Discovery Leaming model on students’ critical thinking. The results of the analysis
also show that the average critical thinking skills also diffgmbetween students who were taught with
Discovery Learning and students who were taught with the Problem-Based Learning Model. In Table
3.7 the results of the descriptive statistical a?sis showed that there was a difference in the average
gpgrease in the critical thinking skills score of students who are treated with Discovery Leamning and
students who use the Problem Based Learning Model. Students who use Discovery Learning get an
average score from pretest to posttest increasing by 21.30, while students who are taught by applying
the Problem Based-Learning model get an average score from pretest to posttest increasing by 15.69.
The Discovery Learngme class gets a higher average score than the Problem-Based Learning Model class
(21.30>15.69). Thus, 1t can be concluded that learning using Discovery Learning can improve critical
thinking skills more than learning using the Problem-Based Learning model.

1 Based on Table 3.7. it can also be seen that the F-count value of student Self-Effigexy is 46,780
with a probability or significance value of 0. 010 <0.05. It means that there is an influence of g—Efﬁcacy
on students’ critical thinking. In addition, the results of the test of the infmence of the interaction
between the learning model and Self-Efficacy show that the Fggount value for the interaction of the
learning model with Self-Efficacy contained in Table 4.9 is 5,187 with a probability or significance value
of 0.027 <0.05, This means that there is an influence of interaction between the learning model and
Self-Efficacy on students’ critical thinking skills.

3.2 Discussion

Based on the results of hypothesis testing in this study, this discussion discusses the influence
mbearm'ng Models on critical thinking skills, the influence of Self-Efficacy on Critical thinking skills,
and the influence of interaction between learning models and Self-Efficacy on students’ critical thinking
skills

The hypothesiggest results reveal a significant difference in critical thinking skills between
students taught usingm Discovery Learning mo-ﬁnd those taught using the Problem Based model.
on average, students in the Discovery Learning group performed better than those in the Problem
Based group. The critical thinking skills test data shows that students using Discovery Learning had an
average score of 87.89, while students taught with the Problem Based model had an average score of
81.82. This indicates that the Discovery Learning model had a more positive impact compared to the
Problem Based model. The hypothesis test results further confirm this, with an F-count value of 27.40
and a significance value of 0.00, which is less than 0.05. This suggests that the learning model
significantly influences students' critical thinking skills. g

The Discovery Learning Model can build critical thinking skills because the learning model
encourages students to actively participate in exploration, analysis, and problem-solving
independently. In Discovery Learning, students are faced with open-ended problems or questions that
require them to think logically, evaluate information, and formulate solutions. This process trains
students to identify problems, understand various perspectives, and determine the best approach. In
addition, the Discovery Learning Model develops analytical skills. In this case, students are asked to
collect, organize, and evaluate relevant data. This activity trains them to analyze relationships, and
cause and effect, this kind of activity encourages the formation of critical thinking skills. In other words,
this process involves in-depth analysis, evaluation of information, and synthesis of ideas, all of which
strengthen critical thinking skills.

The findings of this study are consistent with several previous research outcomes. Previous
studies have shown that the Discovery Learning Model not only enhances critical thinking skills but
also improves learning outcomes (Cintia et al., 2018). In a Classroom Action research study, it was
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fnundgat the Disco; Learning Model improved students' critical thinking skills, with the pre-cycle
score at 38%, rising to 73% in Cycle I and fungyer increasing to 81% in Cycle IL. This improvement in
critical thinking skills also positively affectgdl student learning outcomes, from 35% in the pre-cycle to
77% in Cycle I and 85% in Cycle Il (Prasasti et al., 2019). Other studies have similarly demonstrated that
the implementation of the Discovery Learning Model had a significant impact on enhancing students’
thinking skills (Prasasti et al., 2019; Laeni & Shelly Efwinda, 2022; Fahmi et al., 2023)

Self-efficacy is another variable that contributes to the development of students' critical
thinking skills. The hypothesis test results in this study indicate that the F count value fgr student self-
efficacy is 46.780 with a significance value of 0.010, which is l@ than (.05, confirming the influence of
self-efficacy on students’ critical thinking skills. Self-effica ays akey role in how students organize
their thoughts and develop strategies to solve problems. dents with higher self-efficacy tend to
approach problems more systematically and confidently. In the learning process, self-efficacy helps
students to be more engaged, particularly in discussions and problem-solving activities, which are
essential for developing critical thinking skills. Students with high self-efficacy are generally more
confident in tackling complex problems, further demonstrating the relationship between self-efficacy
and critical thinking skills (Aydin Giirler, 2021; AZF etal., 2022; Vachova et al., 2023).

The results of previous studies have shown that there was an influence of self-efficacy notonly
on critical thinking skills but also on students' learning motivation (Arjun Yoga Pratama, 2023). Other
studies have also shown that there was a significant positive relationship between self-efficacy and
critical thinking. This shows that the higher the self-efficacy possessed by students, the more their
critical thinking skills will increase(Salea et al., 2022).

Umam explained that students with high self-efficacy shnwenﬁffer critical thinking skills
compared to their peers who have lower levels of self-efficacy (Umam et al., 2023). This finding was
also found in the study of Yilmaz et al., who found a significant positive relationship between self-
efficacy and metacognitive thinking skills, indicating that self-efficacy improves the cognitive processes
needed for critical thinking (Karaoglan-Yilmaz et al., 2019).

The Discovery Learning e] with self-efficacy has an interactive effect. The results of the
hypothesis test of this study, shov:g:t the F-count value for the interaction of the learning model with
Self-Efficacy contained in Table 4.9 15 5.187 with a probability or significance value of 0.027 <0.05. This
means that there was an interaction effect between the learning model and self-efficacy on students’
critical thinking skills. The factor causing the iggggaction effect is that the Discovery Learning-based
learning design can stimulate the developmenmmdents' self-efficacy, which in tum cm@utes to
improving their critical thinking skills (Prasetya, 2022). Another factor that drives the mnteraction
between the Discovery Learning Model and self-efficacy is that Discovery Learning can create an active
and interactive learning environment, where students are encouraged to explore and discover
information on their own. Discovery Learning model provides opportunities for students to explore
and discover information independently. In this context, students are facedmpyith problems that require
solving, which encourages them to think critically (Rahmawati et al., 2021). When students are involved
in the discovery process, they learn to evaluate information, make inferences, and draw conclusions
based on existing evidence. In addition, students who have high levels of self-efficacy tend to be
more confident in their ability to complete challenging tasks, including in the context of discovery-
based learning.

The ability or success in completing tasks can increase students’ self-efficacy, which in turn
contributes to improving their critical thinking skills. When students feel capable, they are more likely
to engage in discussions, share ideas, and collaborate v@ classmates, all of which are important
elements in developing critical thinking skills (Simamora et al., 2018). The Discovery Learning model
can optimize students’ critical thinking skills, especially when students are faced with problems that
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require creative solutions (Yuniawati & Purba, 2021). ﬂdents with high self-efficacy are more inclined
to take the lead in their learning process, which significantly enhances the development of their critical
thinking abilities. In general, the combination of the Discovery Learning model and self-efficacy forms
a powerful synergy that effectively boosts students’ critical thinking skills.

4. CONCLUSION

Based on the findings from the research, it canbe concluded that: (1) The Discovery learning
model has animpact on students’ critimthinking. This is supported by the hypothesis testing results
obtained through SPSS, which indicate an F-valgssof 27.409 with a significance level of 0.00, which is
less than 0.05. (2) Self-Efficacy also influences students’ critical thinlging. This is evidenced by the
hypothesis testing results from SPSS showing an F-value of 46§80 for Self-Efficacy, with a significance
value of 0.010, which is again less than 0.05. (3) Additionally, there is an interaction effect between the
Learning Model and Self-Efficacy on students’ critical thinking. This is demonstrated by the SPSS
analysis results indicating an F-value of 5.187 for the interaction effect, with a significance value of
0.027, which is also less than 0.05.

This study has several limitations. First, this study only focuses on the relationship between
learning models, self-efficacy, and critical thinking skills, without considering other factors such as
learning motivation, environmental support, or individual differences that could potentighy affect the
results. Second, the research design used may not fully reflect the long-term dynamics of the influence
of learning models on students’ critical thinking skills.

For future research, it is recommended to explore interactions with other factors, such as students’
learning strategies, level of engagement in learning, and social support. In addition, the use of
lorgsitudinal designs can providea deeper understanding of thelong-term impact of learning models
on critical thinking skills.

The results of this study can provide igsehts for educators in designing more effective learning
strategies. For example, the application of Problem-Based Learning model can be expanded to
improve students’ critical thinking skills, while increasing self-efficacy can be supported through a
more responsive learning approach and oriented towards strengthening students’ academic self-
confidence.
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