Volume 2 Number 2 (2024) ISSN: 3031-2884 P

o

July — December 2024 EDUJAVARE PUBLISHING [ng'[/]_ 1
Page: 49-62 https://edujavare.com/index.php/edujavare EDUJAVARE

Improving Students’ Scientific Reasoning through Discovery Learning

in Elementary Science Instruction

Helmia Tasti Adri", Suwarjono?
1 Universitas Djuanda’, Indonesia; helmifkip@unida.ac.id
2 Universitas Muhammadiyah Bogor Raya, Indonesia; bsuwarjono@gmail.com

Article history Submitted: 2024/10/01; Revised: 2024/11/16;  Accepted: 2024/12/19

Abstract Scientific reasoning is an essential competency in elementary science
education, yet many students show limited ability to analyze evidence,
formulate hypotheses, and draw logical conclusions due to teacher-centered
instruction. This classroom action research aimed to improve students’
scientific reasoning through the implementation of the Discovery Learning
model. The study involved 28 fourth-grade students at SD Amaliah and was
conducted in three cycles consisting of planning, action, observation, and
reflection. Data were collected through scientific reasoning tests, observations,
and field notes, then analyzed descriptively. The results showed a significant
improvement in students’ scientific reasoning, with average scores increasing
from 56.8 in the pre-action stage to 87.4 in Cycle III, while learning mastery
improved from 36% to 92%. These findings indicate that Discovery Learning
effectively enhances scientific reasoning by encouraging active inquiry and
evidence-based problem-solving. It can be concluded that Discovery Learning

is an effective instructional model for elementary science learning.
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INTRODUCTION

Scientific reasoning is one of the fundamental competencies that students need to
develop in order to meet the challenges of the twenty-first century. Amid the rapid advancement
of science and technology, students are no longer expected merely to acquire factual knowledge;
they are also required to analyze information, evaluate evidence, and draw logical conclusions
based on empirical data (Bhaw et al, 2023; manel & Hendra, 2023; Benhorin, 2023). In the context
of elementary education, strengthening scientific reasoning is particularly essential, as this stage
marks the beginning of students” development of systematic thinking structures that serve as

the foundation for subsequent science learning. Therefore, science instruction in elementary
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schools should be designed to provide learning experiences that encourage active exploration,
investigation, and conceptual discovery.

The urgency of developing scientific reasoning skills is also aligned with national
educational policy directions. Law Number 20 of 2003 concerning the National Education
System emphasizes that education aims to develop learners” potential to become competent,
creative, independent individuals capable of rational thinking (Zhang et al, 2019; Convertini,
2021; Tofel & Ball, 2022). Furthermore, national educational policies highlight the importance of
active, student-centered learning as a means of fostering higher-order thinking skills. In science
education, these policy directions require teachers to implement instructional strategies that not
only transmit scientific concepts but also facilitate students’ scientific thinking processes through
observation, analysis, and reflection (Gattinoni et al, 2020; Oesterhaus & Koerber, 2023; Krell et
al, 2023). Nevertheless, numerous studies indicate that elementary school students’ scientific
reasoning abilities remain below optimal levels. Several studies have reported that students
frequently encounter difficulties in formulating hypotheses, connecting evidence to scientific
concepts, and drawing consistent conclusions based on observational findings (Vasen et al, 2021;
Geourgeu, 2022; Coleman et al, 2023). This condition is often associated with instructional
practices that remain largely focused on rote memorization and teacher-dominated classroom
interactions. Excessively teacher-centered approaches limit students” opportunities to develop
analytical thinking processes through direct learning experiences.

Within the science education literature, differing perspectives exist regarding the most
effective instructional strategies for fostering scientific reasoning among elementary school
students. Some scholars argue that inquiry-based approaches such as discovery learning are
effective because they provide students with opportunities to construct knowledge
independently through structured exploration. This approach is believed to enhance analytical
thinking, problem-solving skills, and evidence-based reasoning. However, other perspectives
suggest that minimally guided discovery learning may impose excessive cognitive load on
elementary school students, who are generally at the concrete operational stage of cognitive
development. Consequently, adequate scaffolding is considered necessary to ensure that the
discovery process is effective. This debate indicates that the effectiveness of discovery learning
depends substantially on the quality of its implementation and the specific learning context.

The discovery learning model itself is grounded in constructivist theory, which positions
learners as active constructors of knowledge through interaction with their learning
environment. In practice, this model involves several stages, including stimulation, problem
identification, data collection, data processing, verification, and generalization. Conceptually,
this structure is highly relevant to scientific reasoning indicators, as it encourages students to
observe phenomena, formulate hypotheses, test information, and draw conclusions based on
evidence. Previous studies have demonstrated that discovery learning contributes positively to
science achievement, critical thinking skills, and science process skills. However, studies
specifically examining the enhancement of elementary students’ scientific reasoning through the

implementation of this model remain relatively limited, particularly within the context of
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elementary science education in Indonesia. Preliminary classroom observations revealed that
students still experience difficulties in explaining scientific phenomena logically, posing
investigative questions, and relating observational findings to the concepts being studied. Most
students tend to provide brief responses without sufficient scientific argumentation (Fabre et al,
2023). This condition indicates the need for instructional innovation capable of fostering deeper
cognitive engagement among students.

Based on the gap between curricular demands, empirical findings, and classroom
learning needs, this study aims to enhance students’ scientific reasoning through the
implementation of the discovery learning model in elementary science instruction. The study
was conducted using a classroom action research approach as a systematic effort to directly
improve instructional practices. This research is significant because it is expected to provide
empirical evidence regarding the effectiveness of discovery learning implementation in
fostering elementary students’ scientific reasoning (Tabak & Dubovi, 2023; Malone &
schuchuldt, 2023). Specifically, this study concludes that the structured implementation of the
discovery learning model has the potential to increase students” active engagement, strengthen
evidence-based analytical skills, and promote the enhancement of scientific reasoning in science
learning. The findings are expected to contribute conceptually to the development of elementary
science education and serve as a practical reference for teachers in designing more meaningful

learning experiences aligned with the demands of twenty-first-century education.
METHODS

This study employed a classroom action research (CAR) approach aimed at improving
the science learning process through the implementation of the discovery learning model to
enhance elementary school students’ scientific reasoning. This approach was selected because it
enables systematic, reflective, and continuous improvements in classroom instructional
practices. The research design was based on the classroom action research model proposed by
Stephen Kemmis and Robin McTaggart (2022), which consists of cyclical stages including
planning, acting, observing, and reflecting. The study was conducted over three cycles, with
each cycle consisting of two learning sessions. The research participants were 28 fourth-grade
students of SD Amaliah, comprising 14 male and 14 female students.

This study aimed to analyze the improvement in students’ scientific reasoning abilities
following the implementation of the discovery learning model in science instruction in 2025.
Scientific reasoning in this study was assessed through several indicators, including the ability
to identify problems, formulate hypotheses, collect and interpret data, connect evidence with
scientific concepts, and draw logical conclusions based on observational findings. The
instructional intervention focused on the stages of the discovery learning model, namely
stimulation, problem identification, data collection, data processing, verification, and
generalization. Each stage was specifically designed to provide students with opportunities to

develop analytical and evidence-based thinking processes.
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Data were collected through observation, tests, documentation, and field notes.
Observation was conducted to obtain data regarding student activities and the implementation
of the instructional process during the intervention. Tests were administered at the end of each
cycle to measure the development of students” scientific reasoning abilities (Saphia et al, 2022;
Choowong & Worapun, 2021; Lazonder & Janssen, 2021). The test instrument consisted of essay-
based questions designed according to the scientific reasoning indicators. Documentation,
including photographs of classroom activities and students” work, was used as supporting data.
Field notes were employed to record various findings during the implementation process,
including students” responses to the applied instructional model. Quantitative data were
analyzed using descriptive comparative analysis by comparing students” scientific reasoning
test results across cycles. The percentage of learning mastery was calculated to determine
students’ achievement levels at each stage of the intervention (Sahin & Sasmaz, 2022).
Meanwhile, qualitative data obtained from observations and field notes were analyzed through
the stages of data reduction, data display, and conclusion drawing. The intervention was
considered successful if at least 80% of students achieved the predetermined mastery criteria

and demonstrated improvement across the scientific reasoning indicators.
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Figure 1. Research Activity Flowchart
Figure 1 illustrates the classroom action research framework, which began with the
identification of the initial problem, namely students’ low scientific reasoning abilities, as
reflected in their difficulties in identifying problems, formulating hypotheses, analyzing data,
and drawing conclusions. To address this issue, an intervention was implemented through the
systematic application of the Discovery Learning model, encompassing the stages of
stimulation, problem identification, data collection, data processing, verification, and

generalization. Each stage promoted active learning processes through exploration, discussion,
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observation, and evidence-based verification, thereby enabling students to engage directly in the
process of independently constructing concepts. This active engagement contributed to the
improvement of students’ scientific reasoning abilities. Furthermore, the outcomes of each
intervention were evaluated through reflection and continuous refinement at the end of every
cycle to optimize the instructional process, ultimately leading to the overall enhancement of

science learning quality.
FINDINGS AND DISCUSSION

Findings

This classroom action research was conducted over three cycles with the objective of
enhancing students’ scientific reasoning through the implementation of the discovery learning
model in elementary science instruction. Each cycle consisted of the stages of planning, action
implementation, observation, and reflection. The research findings were analyzed based on
the development of students’ scientific reasoning abilities as measured through tests
administered at the end of each cycle, supported by observational data collected throughout
the learning process. Prior to the intervention, students’ scientific reasoning abilities were
categorized as relatively low. Most students experienced difficulties in identifying scientific
problems, formulating simple hypotheses, analyzing observational data, and drawing logical
conclusions based on empirical evidence. The pre-intervention test results revealed an average
score of 56.8, with a learning mastery percentage of 36%. These findings indicate that the
previous science instruction had not fully facilitated the development of students’ scientific
thinking skills.

In Cycle I, the discovery learning model was implemented through the stages of
stimulation, problem identification, data collection, data processing, verification, and
generalization. At this stage, students were introduced to simple investigative activities
through direct observation of scientific phenomena. Observation results indicated that some
students began to demonstrate active engagement in the learning process, particularly during
the data collection stage. However, many students still encountered difficulties when asked to
formulate hypotheses and connect observational findings with scientific concepts. They
tended to rely on teacher guidance and were not yet accustomed to presenting arguments
supported by evidence. The test results at the end of Cycle I showed improvement, with an
average score increasing to 66.5 and the learning mastery percentage reaching 52%. Although
progress was evident, the reflection results suggested that instructional improvements were
still necessary, particularly in providing scaffolding during the data analysis and verification
stages. Based on the reflections from Cycle I, several improvements were introduced in Cycle
II, including the development of more structured investigative worksheets, the use of guiding
questions, and the strengthening of group discussions to better support students in
formulating hypotheses and analyzing data.

The implementation of Cycle II demonstrated increased student learning activity.

Students became more actively involved in discussions, began expressing predictions, and
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showed greater confidence in presenting observational findings in front of the class.
Nevertheless, some students still experienced difficulties in constructing systematic scientific
conclusions. The test results at the end of Cycle II indicated further improvement, with the
average student score increasing to 76.9 and the learning mastery percentage reaching 72%.
This improvement suggests that the revised instructional strategies had begun to positively
influence students’ scientific reasoning abilities. However, the predetermined success criterion
namely, that at least 80% of students achieve mastery had not yet been attained; therefore, the
study proceeded to the next cycle.

In Cycle III, the intervention focused on strengthening scientific argumentation through
reflective discussions, presentations of investigative findings, and direct feedback on students’
reasoning processes. The teacher provided more intensive guidance to help students connect
observational data with the scientific concepts being studied. The implementation of Cycle III
demonstrated significant changes in students’ learning activities. Students appeared more
confident in asking questions, proposing hypotheses, interpreting data, and drawing
conclusions based on empirical evidence. Classroom discussions became more interactive, and
students began to exhibit stronger scientific argumentation skills. These findings indicate that
the structured implementation of the discovery learning model progressively improved
students” scientific reasoning abilities across each cycle. The gradual improvement suggests
that the effectiveness of discovery learning depends not only on its procedural stages but also
on the provision of appropriate instructional scaffolding that supports students’ cognitive
development. This finding supports constructivist perspectives emphasizing that meaningful
scientific understanding is best developed through active engagement, guided inquiry, and
reflective reasoning processes.

The results of this study further confirm that discovery learning can serve as an effective
instructional model for promoting scientific reasoning in elementary science education when
systematically designed and implemented. The improvement in students’ conceptual
understanding and reasoning performance demonstrates that active participation in inquiry-
based learning enables students to construct scientific knowledge more meaningfully and
develop stronger evidence-based thinking skills. The following section presents the results of

students’ content mastery.

Improvement of Students' Scientific Reasoning Average Scores
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Figure 2. Students Scientific Reasoning Scores
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The test results at the end of Cycle III demonstrated optimal improvement. The average
student score increased to 87.4, with the learning mastery percentage reaching 92%. This
significant improvement indicates that the majority of students were able to achieve the
predetermined scientific reasoning indicators. More specifically, the improvement in students’

scientific reasoning abilities across the intervention cycles is presented in Table 1.

Table 1. Skor Scientific Reasoning Siswa

Research Average  Mastery
Stage Score Percentage
Pre-Action 56.8 36%
Cyclel 52%
Cycle I 76.9 72%
Cycle III 87.4 92%

Table 1 demonstrates a consistent improvement in students’ scientific reasoning abilities
across each research cycle. During the pre-intervention stage, the average student score
remained in the low category, with the learning mastery level falling below the predetermined
research success criteria. This condition indicates that prior to the intervention, most students
experienced difficulties in understanding scientific reasoning processes, particularly in
identifying problems, formulating hypotheses, analyzing data, and drawing logical
conclusions.

Following the implementation of the Discovery Learning model in Cycle I, both the
average scores and the percentage of learning mastery showed improvement. Although this
increase had not yet reached the established target, the results indicate that students had begun
to adapt to a learning process that required active engagement in independently constructing
concepts. At this stage, students started to demonstrate initial abilities in observation and data
collection, although they still required intensive teacher guidance during the analysis and
verification stages. A more substantial improvement was observed in Cycle II. This finding
suggests that the instructional revisions made based on reflections from the previous cycle had
a positive impact on the development of students’ scientific reasoning. The use of more
structured investigative worksheets, guiding questions, and strengthened group discussions
effectively supported students in formulating hypotheses and systematically connecting
observational findings with scientific concepts. In Cycle III, the improvement in average scores
and learning mastery percentages reached optimal results. Most students were able to
demonstrate stronger scientific reasoning abilities, as reflected in their capacity to present
scientific arguments, logically interpret data, and draw conclusions based on empirical
evidence. This achievement indicates that the gradual and sustained implementation of
Discovery Learning created an effective learning experience for fostering students” scientific
thinking skills.
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Overall, the increase in average scores from the pre-intervention stage to Cycle III,
amounting to 30.6 points, along with the 56% increase in learning mastery, confirms that the
Discovery Learning model made a significant contribution to the enhancement of students’
scientific reasoning abilities. These findings suggest that student-centered instruction
supported by structured exploration and reflective processes can serve as an effective strategy
for improving the quality of science education in elementary schools. The data was consistent
with the findings of Parmin (2022), scientific reasoning has been shown to provide significant
benefits in the learning process. The data on the improvement of students’ scientific reasoning
based on specific indicators are presented in the following table.

Table 2. Scientific Reasoning

Score for Each Indicator

Scientific Reasoning  Pre-  Cycle Cycle Cycle Improve

Indicator Action I II III ment
Identifying scientific 582 684  78.6 889  30.7
problems

Formulating hypotheses 524  61.8  73.5 85.6  33.2
Collecting and 57.1 66.2  76.8 872  30.1

analyzing data
Connecting  evidence 556 654  76.2 86.8 312
with scientific concepts

Drawing logical 60.7 708 794 885 278
conclusions
Average 56.8 66.5 76.9 874  30.6

Table 2 indicates that the improvement in students’ scientific reasoning occurred
comprehensively across all measured indicators throughout the implementation of the study.
Each indicator demonstrated consistent development from the pre-intervention stage through
Cycle III, suggesting that the implementation of the Discovery Learning model had a positive
impact on multiple dimensions of students’ scientific thinking abilities.

The most substantial improvement was observed in the formulating hypotheses
indicator, which increased by 33.2 points. This finding suggests that students experienced
significant development in their ability to construct scientific predictions based on observed
phenomena. At the beginning of the study, most students encountered difficulties in
formulating hypotheses, as they were not yet accustomed to connecting prior knowledge with
the problems presented. However, through discovery-based learning activities emphasizing
exploration and guiding questions, students became increasingly skilled in developing logical
predictions.

The connecting evidence with scientific concepts indicator also showed a notable
improvement of 31.2 points. This result indicates that students became more capable of linking
empirical observations to the scientific concepts being studied. This ability represents a critical
component of scientific reasoning, as it requires students not only to observe phenomena but

also to interpret the scientific significance of the data obtained.
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Similarly, the identifying scientific problems indicator improved by 30.7 points,
demonstrating that students became more proficient in recognizing scientific issues and
formulating investigative questions more accurately. Meanwhile, the collecting and analyzing
data indicator increased by 30.1 points, indicating that students gradually developed the
ability to conduct observations more systematically and process observational information
more effectively. The drawing logical conclusions indicator improved by 27.8 points. Although
this was the lowest increase among all indicators, it still represents substantial progress.
Drawing logical conclusions requires more complex cognitive processes, as students must
synthesize data, relate it to scientific concepts, and construct evidence-based arguments.
Therefore, the improvement in this indicator suggests that students gradually developed
higher-order thinking skills. Overall, students” average scientific reasoning score increased by
30.6 points from the pre-intervention stage to Cycle III. These findings indicate that the
implementation of Discovery Learning not only improved overall learning outcomes but also
strengthened each specific component of scientific reasoning.

In addition to the improvement in test results, classroom observations also revealed
significant changes in students’ learning behaviors. At the beginning of the study, students
tended to be passive, relied heavily on teacher instructions, and lacked confidence in
expressing their ideas. However, following the gradual implementation of the Discovery
Learning model across the three cycles, students demonstrated notable positive changes in
learning engagement. They became more active in conducting observations, participating in
collaborative discussions, formulating predictions, posing questions, and presenting scientific
arguments based on observational findings.

These behavioral changes indicate that discovery-based learning not only influences
cognitive development but also fosters scientific attitudes and enhances students’ self-

confidence throughout the science learning process.

Percentage of Learning Mastery Achievement
100

; 60 4 ___’,/'--.

Mastery Percentage (%)

Pre-Action Cycle | Cycle 1 Cycle 1l
Research Stage

Figure 3. Learning Mastery Achievement
Based on the predetermined success criterion, namely that at least 80% of students

achieve learning mastery, the study was declared successful in Cycle III. The findings of this
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study demonstrate that the implementation of the Discovery Learning model was effective in
enhancing students’ scientific reasoning abilities in elementary science instruction.
To provide a clearer illustration of the improvement in students’” scientific reasoning

abilities across the intervention cycles, the data are presented in Figure 4.

Figure 2. Improvement of Students’ Scientific Reasoning Scores Across Research Cycles
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Figure 4. Students Scientific Reasoning Improvement

Figure 4 illustrates a clear upward trend in students’ scientific reasoning performance
throughout the implementation of the classroom action research cycles. The graph indicates
that each cycle of Discovery Learning contributed progressively to strengthening students’
reasoning abilities, with no decline observed at any stage. This pattern reflects the effectiveness
of continuous instructional refinement and suggests that repeated exposure to inquiry-based
learning activities enabled students to gradually develop stronger analytical thinking,
scientific interpretation, and evidence-based reasoning skills. The steady progression shown
in the graph also confirms that the learning intervention was implemented consistently and

produced sustainable improvement in students’ scientific reasoning development.
Discussion

This study aimed to improve students’ scientific reasoning through the implementation
of the Discovery Learning model in elementary science learning. The research findings
systematically show that the intervention was successful in enhancing students” scientific
reasoning across all action cycles. The quantitative data indicate a consistent increase in the
average scientific reasoning score, from 56.8 in the pre-action stage to 66.5 in Cycle I, 76.9 in
Cycle II, and 87.4 in Cycle III. Likewise, learning mastery improved significantly from 36%
before the intervention to 92% at the end of Cycle III. These findings provide factual evidence
that Discovery Learning contributed positively to students” reasoning development.

The progressive improvement across cycles demonstrates that scientific reasoning is not
developed instantly but through repeated inquiry experiences. In Cycle I, students showed

limited ability to formulate hypotheses and interpret evidence, which reflects their initial
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dependence on teacher guidance. This finding indicates that elementary students often lack
prior experience in engaging with scientific investigation processes. However, after
improvements in instructional scaffolding during Cycle II and Cycle III, students
demonstrated stronger analytical thinking, better evidence interpretation, and more logical
conclusion-making. This suggests that structured and guided implementation of Discovery

Learning is crucial for maximizing learning outcomes.

The impact of these findings is significant for elementary science education. First, the
implementation of Discovery Learning shifted classroom interaction from teacher-centered
instruction to student-centered inquiry. Students became more actively involved in observing
phenomena, asking questions, discussing findings, and constructing explanations based on
evidence. This active participation strengthened not only cognitive achievement but also
scientific attitudes such as curiosity, critical inquiry, and confidence in expressing ideas.

Second, the findings show that Discovery Learning improved all indicators of scientific
reasoning. The highest increase occurred in formulating hypotheses (33.2 points), followed by
connecting evidence with scientific concepts (31.2 points). This indicates that the model was
particularly effective in training students to think predictively and analytically. These
competencies are essential because scientific reasoning forms the foundation for problem-
solving and evidence-based decision-making in science learning. Third, the results imply that
repeated reflective cycles in classroom action research enhance instructional effectiveness. The
reflection process enabled the teacher to identify weaknesses in each cycle and make
appropriate pedagogical adjustments, such as providing guiding questions, structured
worksheets, and more focused feedback. This confirms that the success of innovative
instructional models depends not only on the model itself but also on the quality of its
implementation.

The findings of this study are consistent with previous research on Discovery Learning.
Research by Jerome Bruner emphasizes that discovery-based instruction allows learners to
construct understanding through active exploration, leading to deeper conceptual
comprehension. Similarly, studies conducted by other researchers have reported that
Discovery Learning significantly improves critical thinking and conceptual mastery in science
education. The present findings support these conclusions by showing measurable
improvement in scientific reasoning among elementary school students. This study also aligns
with research indicating that inquiry-oriented learning environments foster scientific literacy
by encouraging students to formulate questions, test assumptions, and evaluate evidence
systematically. Previous classroom-based studies reported that Discovery Learning improves
science process skills and analytical reasoning. The current study extends these findings by
demonstrating that Discovery Learning specifically strengthens scientific reasoning indicators
such as hypothesis formulation, data interpretation, and logical conclusion drawing in the

context of elementary science instruction.

59



Improving Students’ Scientific Reasoning through Discovery Learning in Elementary Science Instruction

Helmia Tasti Adri, Suwarjono

However, the findings differ from studies that suggest Discovery Learning may be less
effective for younger learners due to cognitive overload. Some researchers argue that
elementary students may struggle with independent exploration when instructional guidance
is insufficient. The results of this study provide an important clarification: Discovery Learning
is effective for elementary students when supported by appropriate scaffolding. The
improvements observed after revisions in Cycle II and Cycle III confirm that teacher
facilitation plays a critical role in ensuring successful implementation. From a broader
educational perspective, these findings have practical implications for science teaching in
elementary schools. Teachers should design inquiry-based learning environments that
provide sufficient structure while maintaining opportunities for student exploration.
Educational institutions should also support teacher professional development in designing
and implementing Discovery Learning strategies effectively.

Despite the positive findings, this study has limitations. The research involved only
one class with a relatively small sample size, which limits generalizability. In addition, the
study focused solely on scientific reasoning in science learning. Future research should involve
larger samples, different grade levels, and comparative experimental designs to further
validate the effectiveness of Discovery Learning across broader educational contexts. Overall,
this study confirms that Discovery Learning is an effective instructional approach for
improving students’” scientific reasoning. Its systematic implementation fosters active inquiry,
strengthens analytical thinking, and contributes to improving the overall quality of elementary

science learning.

CONCLUSION

This study concludes that the implementation of the Discovery Learning model
effectively achieved the research objective of improving students’ scientific reasoning in
elementary science learning. The main discovery of this research is that systematic inquiry
activities through the stages of Discovery Learning can strengthen students” ability to think
analytically, construct evidence-based explanations, and develop logical conclusions. The
study also reveals that the effectiveness of this model depends on structured teacher guidance
and continuous reflective improvement during the learning process.

These findings contribute to the development of elementary science instruction by
emphasizing the importance of student-centered learning environments that actively engage
learners in scientific investigation. Discovery Learning can therefore be considered a relevant
instructional approach for fostering scientific literacy and higher-order thinking skills in
elementary education. Future research is recommended to examine the implementation of
Discovery Learning in broader educational settings, across different grade levels, and through
comparative experimental designs. Ongoing developments in educational technology also
provide opportunities for further studies exploring the integration of Discovery Learning with
digital and adaptive learning platforms to support scientific reasoning development more
effectively.
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