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Guided Inquiry with Scaffolding Towards Students' Self-Efficacy
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Abstract: Students' self-efficacy towards mathematics is still low. High self-efficacy is an essential factor in supporting learning success. Guided inquiry
elaborated with scaffolding techniques is thought to affect students' self-efficacy. Therefore, this study aims to identify the effect of guided inquiry with



scaffolding techniques on students' self-efficacy. The study design used was the posttest-only control group. In this study, data collection techniques were
used using a questionnaire containing 20 questions to measure students' self-efficacy in facing and completing academic tasks. Study participants
included fourth-grade students' who were drawn through purposive sampling. ANOVA test and post hoc analysis were used for data analysis. The data
analysis showed differences in students' self-efficacy between the implementation of guided inquiry with scaffolding techniques, the implementation of
guided inquiry without scaffolding techniques, and the implementation of conventional learning. It was concluded that guided inquiry implemented with
scaffolding techniques can enhance students' self-efficacy in learning. This shows sufficient scaffolding during the implementation of guided inquiry. In
addition, students received sufficient scaffolding in the exploration process, which resulted in students being more confident in understanding the material
and completing tasks independently.

Keywords: Guided Inquiry learning; scaffolding techniques; self-efficacy

1. INTRODUCTION

Self-efficacy is one of the basic self-concepts in the teaching and learning process. Several experts have explained the need for self-efficacy among
students. According to Wale and Bishaw (2020), self-efficacy provides students with confidence in organizing actions effectively to achieve the ultimate
goal. In addition, Puozzo and Audrin (2021) state that self-efficacy makes students more precise in decision-making. Self-efficacy can also affect a
person in facing the challenges they are facing (Rusmansyah et al., 2023). Self-efficacy can also influence the way a person thinks, feels, and acts when
facing various challenges (Bandura, 1997). Primary students should have a high level of self-confidence. Self-efficacy can also be used to build self-
confidence through social interaction and emotion regulation (OECD, 2019).

For primary students, self-efficacy is essential to support their learning development and success. Katz (2015) state that students with high self-efficacy
tend to have stronger motivation in facing academic tasks and can also regulate their emotions in the face of difficulties. Students who have high self-
efficacy in math skills will be more open to challenges in the subject, which in turn enhances academic achievement (Anggraini et al., 2022). Academic
self-efficacy is based on Bandura's social cognitive theory, which suggests a reciprocal influence between personal, behavioral, and social or
environmental factors (Schunk &amp; DiBenedetto, 2022).

Students' self-efficacy is still not ideal, especially primary students. Many students still have low self-efficacy, which affects their learning
achievement. This low self-confidence is the result of the wrong use of learning models that are still often used by teachers. Many teachers at this time
still apply a teacher-centered learning system. It also has an impact on the self-efficacy of students (Luzyawati, 2018). In this learning, students are more
likely to be listeners, so there is no mutual involvement between students and teachers (Prasanti et al., 2023). Therefore, their self-efficacy is not
developed, because students are not appropriately included during the learning process.

Guided inquiry is an appropriate strategy a teacher uses to implement effective learning. Primary school education aims to provide students with
basic skills to continue their education to the next level. Therefore, the implementation of learning in primary schools must be carried out optimally (Bopo
et al., 2023). Previous research mentioned that guided inquiry can enhance students' self-efficacy. Inquiry-based learning is a learning model that
emphasizes the process of critical thinking and analysis to seek and find an answer to a problem given (Haidar et al., 2020). Meanwhile, a study by
Wibowo et al. (2015) stated that guided inquiry can enhance students' self-efficacy.

Guided inquiry alone is not enough to enhance self-efficacy. Teachers must also provide guidance using scaffolding techniques (Jatisunda et al.,
2020). The scaffolding technique is one way that can be applied to overcome learning difficulties in students. Using this scaffolding technique can also
correct the students' misunderstanding of concepts (Puspitaningsih &amp; Handayanto, 2018). Scaffolding techniques also have several other
advantages; among others, students can enhance their investigation and performance, avoid students from failure or misunderstanding, and bridge
students' learning difficulties (Haidar et al., 2020). Five types of scaffolding techniques can be used: providing explanations, inviting students'
participation, verifying and clarifying students' understanding, modeling desired behavior, and inviting students to contribute presentations (Bikmaz et al.,
2010). In this inquiry learning, an educator should also give more freedom to students to collaborate during learning activities (Luce, 2024).

The existing studies have not integrated guided inquiry with scaffolding techniques on students' self-efficacy. Some studies on guided inquiry on self-
efficacy include studies by Husnaini Chen ( _ virtual and physical laboratories on scientific inquiry self-efficacy.

enhance students' science literacy self-efficacy (Pitaloka in chemistry
learning to enhance students' self-efficacy level (Luce, 2024). There is also a study by Kurnia and Suyanta (2024), which discusses the effect of
process-oriented guided inquiry integrated with flipped classrooms on high school students' problem-solving ability and self-efficacy.

Several studies also discuss scaffolding techniques toward self-efficacy, including the discovery learning model with scaffolding techniques to
enhance creative thinking and self-efficacy in students (Jatisunda et al., 2020). There is also a study by Vallejo et al. (2019) on the effect of metacognitive
scaffolding on self-efficacy, metacognition, and student achievement. The effectiveness of blended learning-based scaffolding_strategies assisted
by Google Classroom_on learning outcomes and students’ self-efficacy (Suryani et al., 2021). Other studies discuss guided inquiry with scaffolding
techniques, including implementing guided inquiry with scaffolding strategies to enhance students’ critical thinking skills (Makmur et al., 2019). A study by
Ningrum et al. (2021) discusses guided inquiry with scaffolding-based worksheets to train students' science process skills. Lastly, scaffolding in guided
inquiry learning on the conceptual understanding of Physics students (Rahayu et al., 2022).

Hence, it is suspected that guided inquiry elaborated in depth with scaffolding techniques can affect students' self-efficacy. Existing studies have not
examined guided inquiry with scaffolding techniques that are applied not separately to enhance students' self-efficacy. Meanwhile, according to Pitaloka
et al. (2020), the stages of guided inquiry can enhance self-efficacy because students are guided to understand concepts, connect concepts with several
scientific phenomena, and express their ideas during learning. Scaffolding is used to solve problems that arise during the learning process; with this,
scaffolding has been proven to minimize students' cognitive load when learning, which can affect students' self-efficacy. Therefore, this study aims to
identify the effect of guided inquiry with scaffolding techniques on students' self-efficacy.

2. METHOD
Research Design and Participants

This study, which focuses on implementing inquiry learning with scaffolding techniques on self-efficacy owned by students, uses quantitative _
research_methods with the_true experiment_method. The_study design used is the posttest-only control group. This study has a control group
and an experimental group. This study used three different classes in the same grade. At the beginning of the study, researchers gave special treatment
in the form of inquiry learning with scaffolding techniques and inquiry learning without scaffolding techniques. In contrast, the control class researchers
applied conventional learning. Furthermore, at the end of the study, the three classes were given a posttest in the form of the same questionnaire to
determine the difference between the experimental and control classes. The participants in this study were primary students from Sekolah Dasar




Negeri Sugihwaras Sidoarjo at the fourth-grade level. The participants involved were 81 out of 119 who were selected using purposive sampling.

Procedure

Guided inquiry is implemented based on six learning phases (Sotiriou et al., 2020), including: i) Problem orientation. Teachers convey learning
objectives, motivate students to learn, and present problems in the classroom. ii) Hypothesis design. Students are asked to make predictions related to
the problem that has been presented. iii) Designing an experiment. Students are asked to design the steps that must be taken to solve the existing
problems. iv) Conducting experiments. Students collect relevant information or data related to the problem that has been presented. v) Data analysis.
Students analyze data to find patterns or relationships. vi) Make a conclusion. Students make conclusions that answer the initial problem or question.

Instrument
The instrument used in this study is a posttest in the form of a questionnaire. The questionnaire is used to measure the self-efficacy scale owned
by students. The questionnaire used a Guttman scale. To measure the students' self-efficacy scale, the indicators used refer to the three dimensions of
self-efficacy, namely magnitude, generality, and strength (Bandura, 1997), as presented in Table 1. The self-efficacy questionnaire consists of 20
questions by the subs-indicator. Meanwhile, the self-efficacy questionnaire is assessed using a Guttman scale shown in Table 2.
Table 1. Subs-indicator of Self-efficacy in Solving Math Problems
No Subs-indicator
Confidence in students' skills in completing a particular task. Able to take the necessary actions to achieve success.
Confidence in the ability to overcome obstacles and the difficulty being faced.
Confidence in having a positive opinion of the task at hand.
Confidence in responding to situations and conditions in problem-solving with a positive attitude.
Confidence uses life experience as a step toward achieving success.
Confidence displays an attitude that shows that students are confident about the entire learning process.
Strong self-confidence in students' potential to complete tasks.
Self-confidence is in the form of a fighting spirit and not giving up easily when facing obstacles to problem-solving.
Confidence has a strong commitment to completing tasks well.
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Table 2. Self-efficacy Test Scoring Rubric
Sub-indicator Scale Description
Confidence in students' skills to complete a particular task. 1 If students agree with the statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Confidence in skills to overcome obstacles in the level of difficulty encountered. 1 If students agree with the statement and their behavior aligns with
it.
2 If students disagree with the statement and their behavior does not match the statement.
Confident in positive thinking about the task at hand. 1 If students agree with the statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Confident in responding to situations and conditions in problem-solving with a positive attitude. 1 If students agree with the statement and their
behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Confidence to use life experiences as a step towards success. 1 If students agree with the statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Self-confidence is an attitude that shows that students are confident in the entire learning process. 1 If students agree with the statement and their
behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Strong self-confidence in students' potential to complete tasks. 1 If students agree with the statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Self-confidence in the form of a fighting spirit and not giving up easily when experiencing obstacles in problem-solving. 1  If students agree with the
statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.
Confidently in the form of a strong commitment to complete the task well. 1 If students agree with the statement and their behavior aligns with it.
2 If students disagree with the statement and their behavior does not match the statement.

Data Analysis

Data analysis in this study is a quantitative inferential analysis with data processing techniques to test the validity of guided inquiry with scaffolding
techniques on self-efficacy students. Testing the validity of this test using IBM SPSS Statistics 26. Data analysis conducted in this study is the post-test
results in a questionnaire tested using the ANOVA test, which is continued with post-hoc analysis to determine differences in self-efficacy from each
class.

3. RESULT AND DISCUSSION

This study determined the effectiveness of guided inquiry learning implementation with scaffolding techniques on students' self-efficacy. This study
was measured from the self-efficacy questionnaire scores of the fourth-grade students. The posttest score in this questionnaire was used to measure
students' self-efficacy after the treatment. A one-way ANOVA analysis was used to test whether the three classes have different characteristics based on
the analysis of the three classes (two experimental and one control class). Table 3 provides information on a significant difference in the questionnaire
results between the three classes.
Table 3. Self-Efficacy Scores of Experimental and Control Classes

SS df MS F P
Inter-groups  144.245 2 72123 17.804  &lt;,001
Within-groups 315.977 78 4.051



Total 460.222 80

Description
SS: Sum of Squares  df: Degrees of Freedom MS: Mean Square F: F-Ratio P: P-value

Based on the results of the one-way ANOVA test in Table 3. The analysis was based on two statistical hypotheses (H1 and H2). Hypothesis one is
that students' self-efficacy from both experimental and conventional classes is not significantly different or equal. Hypothesis two is that students' self-
efficacy from both experimental and conventional classes is significantly different or not the same. It appears that the p-value &lt;0.05 so

is accepted, or self-efficacy the control classes is significantly different
or not the same. After that, the post hoc analysis was continued to determine the differences in the self-efficacy of each student in the two experimental
classes and one control class in detail in Table 4.
Table 4. Results of Post Hoc Analysis
(i) () Mean Difference (i-j) SE p Lower Bound Upper Bound
Guided inquiry with scaffolding technique Guided inquiry without scaffolding technique .352 .453 .718 -.74 1.45

Conventional learning  3.041*  .589 &It;.001 1.60 4.48
Guided inquiry without scaffolding technique Guided inquiry with scaffolding technique -.352 453 .718 -1.45 74

Conventional learning  2.689*  .637 &It;.001 1.14 4.23
Conventional learning  Guided inquiry with scaffolding technique -3.041 .589 &lt;.001 -4.48 -1.60

Guided inquiry without scaffolding technique -2.689* .637 &It;.001 -4.23 -1.14

Table 4 shows a difference between guided inquiry implementation with scaffolding techniques and guided inquiry implementation without
scaffolding techniques in students' self-efficacy (p &lt; 0.05). There is a difference between guided inquiry implementation with scaffolding techniques and
conventional learning implementation in students' self-efficacy (p &lt; 0.05), and guided inquiry implementation without
scaffolding and conventional learning implementation in students' self-efficacy (p &It; 0.05). Based on the results of the assumption test of the two
experimental classes, a one-way ANOVA test was conducted through a significant level of a = 0.05. After data processing, the output display can be
seen in Table 5.

_Table 5. Self-efficacy Score of Guided Inquiry with and Without Scaffolding
Inter-within-groups SS df MS F P

Inter-group 1,737 1 1,737 ,617 ,435

Within-group 151,977 54 2,814

Total 153,714 55

Description
SS: Sum of Squares  df: Degrees of Freedom MS: Mean Square F: F-Ratio P: P-value

Based on the results of the one-way ANOVA test in Table 5. The analysis is based on two statistical hypotheses (H1 and H2). Hypothesis one is that
students' self-efficacy in guided inquiry implementation with scaffolding techniques is not better or equal to students in inquiry implementation without
scaffolding techniques. Hypothesis two is that students' self-efficacy in guided inquiry implementation with scaffolding techniques is not better or equal to
students in inquiry implementation without scaffolding techniques.

The p-value &lt; 0.05 so that HO_ _Ha the self-efficacy in the implementation of guided inquiry with
scaffolding techniques is better than the implementation of guided inquiry without scaffolding techniques. assumption test
of two classes, namely the implementation of inquiry with scaffolding techniques and the implementation of conventional learning, the one-way
ANOVA test was conducted through a significant level of a = _ _processing,_ N 6.

6. Self-efficacy Score of Guided Inquiry with Scaffolding and Conventional Learning

SS df MS F P
Inter-groups  124.190 1 124.190 28.919  &lt;,001
Within-groups 223.310 52 4.294
Total 347.500 53

Description
SS: Sum of Squares  df: Degrees of Freedom MS: Mean Square F: F-Ratio P: P-value

Based on the results of the one-way ANOVA test in Table 6. The analysis is based on two statistical hypotheses (H1 and H2). Hypothesis one is that
students' self-efficacy in implementing guided inquiry with scaffolding techniques is not better or the same as in implementing conventional learning.
Hypothesis two is that students' self-efficacy in guided inquiry implementation with scaffolding techniques is better than students in conventional learning
implementation.

The p-value &lt; 0.05 appearances, self-efficiency in guided inquiry
implementation with scaffolding techniques is better than conventional learning implementation. assumption test of the two
classes, namely the implementation of guided inquiry without scaffolding techniques and the implementation of conventional learning, the one-way
ANOVA test was conducted through a significant level of a = 0.05. After data processing, the output display_can be seen in Table 7. Table 7. Self-
efficacy Score of Guided Inquiry without Scaffolding and Conventional Learning

SSdfMSF P

Inter-groups 93,853 1 93,853 18,283 &lt;.001

Within-groups 256,667 50 5,133

Total 350,519 51

Description



SS: Sum of Squares df: Degrees of Freedom MS: Mean Square F: F-Ratio P: P-value

Based on the results of the one-way ANOVA test in Table 7. The analysis is based on two statistical hypotheses (H1 and H2). Hypothesis one is that
students' self-efficacy in guided inquiry implementation without scaffolding techniques is not better or the same as in conventional learning
implementation. Hypothesis two is that self-efficacy in guided inquiry implementation without scaffolding techniques is better than that of students in
conventional learning implementation. It appears that the p-value &lt;0.05 _ self-
efficiency in implementing guided inquiry without scaffolding techniques is better than implementing conventional learning.

The study results based on post hoc analysis shown a significant difference in self-efficiency questionnaire scores between the two experimental groups
and one control group. This finding is consistent with study (Jatisunda et al, 2020), which reported that the discovery learning model with scaffolding
techniques can enhance students' self-efficacy. This recent study used three classes with different treatments: inquiry learning with scaffolding
techniques, inquiry learning without scaffolding techniques, and conventional learning. After this study, the results shown a significant difference in
students' self-efficacy after being given treatment by the teacher Inquiry learning is very influential because it applies several methods focusing on the
interaction between students and problems related to their daily lives. In inquiry-based learning, students are required to develop reasoning skills,
collaborative work, and make connections with real-life experiences as they learn (Wale &amp; Bishaw, 2020). Therefore, with the application of inquiry
learning, students will reflect on their learning and thinking in a discussion in the learning process. It greatly affects the students' self-efficacy (Watanabe
et al, 2024).

The results of previous studies have collaborated with several learning models. One of them is collaborating inquiry learning assisted by audiovisual
media to enhance students' math learning outcomes (Prasanti et al, 2023). Another collaboration is in the form of combining the discovery learning model
with scaffolding techniques on creative thinking skills and also self-efficacy owned by students (Jatisunda et al, 2020). Another study provides results that
inquiry learning can enhance their understanding of science concepts and can also enhance students' self-efficacy (Sumantri, 2023). The inquiry learning
model with scaffolding techniques can also reduce the percentage of misconceptions about grade fourth in science learning materials (Haidar et al,
2020).

Enhancing mathematics self-efficacy and also reduce anxiety about learning mathematics, students can be planned with the implementation of the
curriculum and learning practices in the classroom (Turkmenoglu &amp; Yurtal, 2020). An educator is required to be able to enhance professionalism in
design, planning, implementing, and managing highly effective learning and can also produce effective learning assessments (Al Kamil et al, 2023).
Therefore, a guided inquiry model with scaffolding techniques was designed. Learning mathematics using inquiry learning has proven that the model is a
valid form of task design that can be given to students. This is because of the existence of this learning model can motivate active learning and can
enhance the active interaction that students will do in the classroom (Fredriksen et al, 2024). Learning mathematics with this inquiry learning model also
has a positive_impact on students’ critical thinking skills, which include several accesses, including interpretation, analysis, _inference,

evaluation, explanation, and self-regulation (Wale &amp; Bishaw, 2020). Guided inquiry learning is a model where the teacher guides students and
providers instructions. Students carry out each stage according to the guided inquiry syntax (Fitriansyah et al, 2021). By using a combination of learning
strategies, teachers can also create a learning environment that empowers students to succeed in mathematics (Clemente et al, 2024).

4. CONCLUSION

Based on the study's using guided inquiry learning with scaffolding techniques can enhance the primary students'
self-efficacy. In this case, there are differences in the results in each class and different interference have been given. The class results better when an
intervention is given through guided inquiry-based learning with scaffolding techniques. On the other hand, although the study's results showed positive
things, this study was conducted with a relatively small sample of participants. Therefore, we recommend that future studies conduct further studies on
guided inquiry learning with scaffolding techniques and involve a broader research sample.
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