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ABSTRACT

This study aimed to investigate the effect of
the Discovery Learning model on students'
conceptual understanding. Discovery
learning has been identified as a teaching
model that encourages active exploration and
deep understanding, which can influence
both students’ mathematical conceptual
understanding and  attitudes  towards
mathematics. The type of research conducted
was a quasi-experimental research with a
posttest- only control group design. The
population in this study was all seventh-
grade students of SMP Negeri 1 city of
Bengkulu in the 2023/2024 school year. In
this study, the Simple Random Sampling
technique was used, resulting in class VII.5
being the experimental class and class V11.6
being the control class, with each class
consisting of 30 students. Data analysis was
carried out using an independent two-sample
t-test. On the t-test for the results of the Post-
Test of the two sample classes with a
significance level (oo = 0.05), was obtained,
indicating that there was an effect of the
Discovery Learning teaching model on
students' mathematical conceptual
understanding ability.
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INTRODUCTION

Mathematics is a field of science that plays
an important role in the development of
science and technology, both as a tool for the

application of other fields of science and as
the development of mathematics itself [1].
Mathematics is also a universal science that
underlies the development of modern
technology and develops human thinking
power [2]. Therefore, mathematics learning
is needed to equip the ability to think
logically, analytically, systematically,
critically, and the ability to work together [3].
So it can be interpreted that mathematics
learning is considered necessary to be
understood and mastered by students so that
students can apply it in everyday life and
solve existing problems.

One of the objectives of Ilearning
mathematics based on Permendikbud
Number 22 of 2016 is to understand concepts
and apply mathematical procedures in
everyday life [4]. Based on the objectives of
learning mathematics, the ability to
understand mathematical concepts is an
important foundation in solving
mathematical problems related to everyday
life. Thus, understanding concepts is a very
important cognitive component that must be
mastered by students, so that improving
understanding of mathematical concepts is
an important part of the mathematics learning
process. To improve students' understanding
of mathematical concepts is to improve the
teaching and learning process[5]. Students
are considered to understand the concept if
they are able to define the concept, identify
and give examples or non-examples of the
concept, learn how mathematical concepts
relate to each other to gain a better
understanding, and use mathematics in
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contexts outside of mathematics [6]. From
this opinion, students who understand
concepts well in lessons can achieve good
learning achievement because they find it
easier to follow lessons than students who do
not understand the concept. In mathematics
learning, mastery and understanding of the
concepts of a material is a prerequisite for
mastering the next material. This is because
the concepts in mathematics are organized
systematically, logically, and hierarchically
from the simplest to the most complex[7]. As
stated by the National Council of Teachers of
Mathematics  (NCTM),  mathematical
understanding is a very important aspect in
the principles of mathematics learning [8]. If
the basic concepts received by students are
wrong, it is difficult to correct them,
especially if they have been applied in
solving mathematics problems. Strong
knowledge of concepts will make it easier to
improve students' procedural knowledge of
mathematics[9]. The importance  of
understanding concepts in the teaching and
learning process greatly influences attitudes,
decisions and ways of solving problems. If
likened, concepts are the building blocks of
thinking[10]. Therefore, the ability to
understand mathematical concepts is one of
the important goals in learning mathematics.
In reality, the objectives of learning
mathematics in Permendikbud Number 22 of
2016 have not been fully achieved. The
importance of the ability to understand
mathematical concepts is not in line with the
abilities possessed by students. As seen from
the results of the Final Semester Assessment
(PAS) of classes VII5 and VII.6 of SMP
Negeri 1 Kota Bengkulu in the Odd Semester
of 2023/2024, many students still get scores
below the Minimum Completion Criteria
(KKM) set by the school, which is 75. In
class VI1.5 only 2 students out of 33 students
achieved the KKM score with an average
PAS mathematics score of 54.72. In class
VII.6 only 2 students out of 31 students
achieved the KKM score with an average
PAS mathematics score of 51.48. This fact is
reinforced by the statement obtained based
on the results of observations and interviews

during the Merdeka Belajar Kampus
Merdeka (MBKM) activity. One of the 7th
grade math teachers stated that students tend
to have difficulty in solving problems that are
different from the examples given by the
teacher. Students are only able to solve
routine types of problems that have been
exemplified by the teacher and find it
difficult to understand non-routine problems
that require analysis such as descriptive
problems. Students only memorize without
applying a concept to an example or
connecting between concepts.

One of the external factors that plays a major
role in influencing student learning outcomes
is the teacher. Teachers play a very important
role in the learning process. Effective
learning is learning that actively involves all
students. Learning can be said to be
successful and of high quality if all or most
students are actively involved, both
physically, mentally, and socially in the
learning process [7]. One of the learning
models that focuses its learning activities on
students is Discovery Learning. Discovery
Learning is a model that directs students to
find concepts through observation or
experimentation from various information or
data that has been obtained [11]. Meanwhile,
the Discovery Learning model is a learning
approach that usually asks students to take
scientific ~ actions,  observations,  or
experiments to find out what is happening
[12]. In the Discovery Learning model, the
teacher only acts as a facilitator, this model
allows students to find out for themselves
what is being learned and then construct
knowledge by understanding its meaning.
One of the advantages of the Discovery
Learning model is as follows: a) encourages
students to actively participate in the learning
process because it allows them to think and
use their abilities to find the final result; b)
helps students understand the subject matter
correctly because they experience the
process of finding it themselves; ¢) increases
students' interest in learning; d) allows them
to transfer their knowledge to various
contexts; and e) makes students learn more
on their own [13]. This is supported by
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previous research that the application of the
Discovery  Learning model in the
mathematics learning process is one
alternative for selecting a model that can
increase the ability to understand concepts
and get a positive response from students
[14]. In addition, implementing the
Discovery Learning model has an effect on
students' conceptual understanding, which is
shown that student activities during the
learning process with the guided discovery
model are in the very good criteria.
Meanwhile, the conceptual understanding of
students who use the Discovery Learning
model is in the high qualification [15]. In
essence, the Discovery Learning Model is a
model that directs students to find their own
concepts through information or data
obtained  through  observation  and
experimentation. Based on the description of
the statement above, it encourages the author
to further examine whether there is an
influence of the discovery learning model on
students' conceptual understanding abilities
because this Discovery Learning model is
centered on students. Therefore, the author
will conduct a study entitled "The Effect of
the Discovery Learning Model on the
Concept Understanding Ability of Class VII
Students of SMP Negeri 1 Bengkulu City."

MATERIALS & METHODS

This type of research is Quasi Experimental
Design Research by looking at the results of
a pretest before treatment or treatment in the
form of discovery learning and a posttest
after treatment. This discovery learning was
conducted at SMP Negeri 1 Bengkulu City.
Inferential data analysis is used to prove the
proposed hypothesis statistically and help
answer the problem formulation that has
been set. To determine the effectiveness of
the learning approach in improving students'
mathematics  conceptual  understanding
ability, use the two independent samples t
test which compares the means of two
different samples.

Information:

pl . average mathematics conceptual
understanding ability of classes taught using
discovery learning models

u2  : average mathematics conceptual
understanding ability of classes taught using
conventional method

The basis for decision making to measure
whether there is a difference in the averages
of the two groups being tested is by
comparing the calculated t with the t table. If
the calculated t value > t table then HO is
rejected, but if the calculated t value <t table
then HO is accepted.

RESULT

Inferential Data Analysis Test
assumptions

Pretest data

The pretest data that has been obtained must
first be tested for normality and
homogeneity. Normality and homogeneity
tests were carried out on the pretest learning
result test data in both classes. The normality
test on this data uses the Kolmogorof-
Smirnov test. Normality test results can be
seen in table 1.

Table 1. Pretest Normality Test Results for
Mathematics Conceptual Understanding Abilit

KolmogorofiPretest Information
Experiment/Control
Sig. 0.200 0.200 |[Normal

Based on Table 3, the sig value is 0.200 for
the experimental class pretest and the control
class pretest. Because the sig value is greater
than 0.05, the pretest data on Mathematics
Conceptual Understanding Ability for both
classes is normally distributed.

The homogeneity test on this data uses the F
test. The homogeneity test results can be seen
in table 2.

Table 2. Pretest Homogeneity Test Results for
Mathematics Conceptual Understanding Ability
Pretest
ExperimentiControl

Statistics|

The hypothesis is: VVariance 94.09 70,413
HO: ul <p2 Fcount [1.34
H1: pl > p2 Ftable .70
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Based on Table 2, the Fcount is obtained
calculated, namely 1.34 which is obtained by
dividing the largest variance value by the
smallest variance of the data. The Ftable
value obtained is 4.70. Because the Fcount
value is smaller than the Ftable, the pretest
data for both classes is homogeneous.

Posttest Data

The posttest data that has been obtained,
before testing the hypothesis, first carries out
a normality test and a homogeneity test, then
a t test for two independent samples.
Normality, homogeneity and  two
independent sample t tests were carried out
on the posttest Mathematics Conceptual
Understanding Ability test data in both
classes.

The normality test on this data uses the
Kolmogorov-Smirnov test. Normality test
results can be seen in table 3.

Table 3. Posttest Normality Test Results of
Mathematics Conceptual Understanding Ability

Kolmogorov|Posttest Information
Experiment/Control
Sig. 0.073 0.200 |Normal

Based on Table 3, the sig value is 0.073 for
the experimental class pretest and 0.200 for
the control class pretest. Because the sig
value is greater than 0.05, the pretest data on
Mathematics Conceptual Understanding
Ability for both classes is normally
distributed.

The homogeneity test on this data uses the F
test. The homogeneity test results can be seen
in the table 4.

Table 4. Posttest Homogeneity Test Results of
Mathematics Conceptual Understanding Ability
Posttest
Experiment/Control
\Variance [102,208 148.72
Fcount [3.93

Ftable [4.36

Statistics

Based on Table 4, the Fcount is obtained.
The calculation is 3.93 which is obtained by
dividing the largest variance value by the

smallest variance of the data from both
classes. The Ftable value obtained is 4.36.
Because the calculated Fcount is smaller
than the F table, the pretest data for both
classes is homogeneous. Because the
normality and homogeneity tests have been
fulfilled, the conditions for conducting
hypothesis testing using the two independent
samples t test can be carried out.

The two independent samples t test is an
assumption test used in this research to see
the effectiveness of the learning approach
taken. The results of this hypothesis test
analysis can be seen in table 5.

Table 5. Results of the t test for two independent
samples

Mark Information

df | tcount | ttable
Effective
26 | 2.35 1.70

Based on data in table 5, it can be seen that
the value for t calculated is 2.35. Meanwhile,
the t table value itself is 1.70. Because the
calculated t value > t table, HO is rejected and
H1 is accepted or the problem based learning
is effective in improving the mathematical
conceptual understanding of students at SMP
Negeri 1 Bengkulu City.

DISCUSSION
The study revealed a significant
improvement in  students’ ability to

understand mathematical concepts when
taught using the discovery learning model
compared to traditional teaching methods.
Key observations from the research include
higher levels of active engagement among
students in the experimental group. These
students explored problems, formulated
hypotheses, and collaborated to find
solutions, showcasing a more dynamic
participation in learning activities. Posttest
results further indicated that students taught
using  discovery  learning  retained
mathematical concepts more effectively and
applied them with greater accuracy in
problem-solving tasks. Moreover, this
approach fostered the development of
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higher-order thinking skills, such as critical
analysis, evaluation, and synthesis, as
students worked to solve complex
problems[16].

These findings are consistent with prior
research, such as Bruner’s theory of
discovery learning, which emphasizes the
role of active involvement in enhancing
students’ understanding and retention of
concepts. Similarly, Muhali highlighted that
guided discovery learning significantly
improves conceptual learning and problem-
solving skills compared to more passive
instructional approaches [17], [18]. The
evidence from these studies underscores the
efficacy of discovery learning in promoting
deeper conceptual understanding and
independent learning.

However, several challenges emerged during
the implementation of the discovery learning
model. One notable limitation was the
additional instructional time required, which
posed challenges for curriculum completion.
The study also identified teacher readiness as
a critical factor, as effective facilitation
demands strong pedagogical skills and a
comprehensive understanding of
mathematical concepts. Furthermore, some
students struggled with the open-ended
nature of discovery learning, particularly
during the initial stages, suggesting the need
for gradual adaptation and scaffolded
support.

In conclusion, the study affirms that the
discovery learning model has a positive
impact on Grade VI students at SMP Negeri
1 Bengkulu City by enhancing their
understanding of mathematical concepts,
encouraging active  engagement, and
fostering critical thinking. Despite its
benefits, the successful application of this
approach necessitates addressing challenges
related to time constraints, teacher
preparedness, and student adaptation. These
findings contribute to the growing body of
evidence supporting discovery learning as a
viable and effective alternative to traditional
teaching methods.

CONCLUSION

The results of the research show that the
discovery learning is effective in improving
the Mathematics Conceptual Understanding
Ability of students at SMP Negeri 1
Bengkulu City.

Declaration by Author

Acknowledgement: None

Source of Funding: None

Conflict of Interest: The author declares no
conflict of interest.

REFERENCES
1. M. D. Siagian, “Kemampuan koneksi
matematik dalam pembelajaran

matematika,” MES: Journal of Matematics
Education and Science2, vol. 2, no. 1, pp.
58-67, 2016, doi:
http://dx.doi.org/10.30743/mes.v2i1.117.

2. |I. M. B. Mulana, Pendekatan matematika
realistik (dalam pembelajaran matematika).
Bintang Pustaka Madani, 2021.

3. BSNP, Standar isi dan kompetensi lulusan
SD/MI. Kemendiknas, 2006.

4. W. N. Mafirah and I. S. Rufiana, Analisis
kemampuan representasi visual siswa pada
materi pengolahan data ditinjau dari gaya
belajar. 2020.

5. A.  Muin and Damayanti, Upaya
meningkatkan pemahaman konsep
matematika siswa melalui teknik scaffolding.
2016.

6. V. Aledya, Kemampuan pemahaman konsep
matematika pada siswa. 2019.

7. A. Susanto, Teori Belajar dan pembelajaran
di sekolah dasar. Kencana, 2013.

8. K. Niaand S. Effendi, “Pengaruh kompetensi
pedagogik guru terhadap dalam penerapan
model pembelajaran arias  (assurance,
relevance, interest, assessment, dan
satisfaction),” vol. 2, no. 2, pp. 1-18, 2016.

9. R. Hutagalung, “Peningkatan kemampuan
pemahaman konsep matematis siswa melalui
pembelajaran guided discovery berbasis
budaya toba di SMP Negeri 1 Tukka,” vol. 2,
no. 2, pp. 70-77, 2017.

10. S. R. H. Harahap, E. Y. Siregar, and M. S.
Harahap, Penerapan model pembelajaran
auditory intelectually repetition (AIR)
terhadap kemampuan
pemahaman konsep matematis siswa di k

International Journal of Research and Review (ijrrjournal.com) 461
Volume 11; Issue: 12; December 2024



Elwan Stiadi. The effect of discovery learning model on the ability to understand mathematical concepts of
grade VII students of SMP Negeri 1 Bengkulu City

11.

12.

13.

14.

15.

16.

elas VIII SMP Negeri 4 Padangsidimpuan.
2023.

N. I. Cintia, F. Kristin, and I. Anugraheni,
“Penerapan model pembelajaran discovery
learning untuk meningkatkan kemampuan
berpikir kreatif dan hasil belajar siswa,”
Perspektif 1lmu  Pendidikan, vol. 32, no.
1, pp. 67-75, 2018.

Saifuddin,  Pengelolaan  pembelajaran
teoretis dan praktis. Deepublish, 2018.

D. Yolanda,
Pemahaman konsep matematika dengan
metode discovery. Guepedia, 2020.

S. Mawaddah and R. Maryanti,
“Kemampuan pemahaman konsep matematis
siswa smp dalam pembelajaran
menggunakan model penemuan
terbimbing (Discovery Learning),” EDU-
MAT: Jurnal Pendidikan Matematika, vol.
4, no. 1, pp. 76-85, 2016.

K. Karim and T. Maulida, “Pengaruh model
penemuan terbimbing terhadap pemahaman
konsep matematika siswa kelas VIII SMP,”
EDU-MAT: Jurnal Pendidikan Matematika,
vol. 2, no. 1, p. 6269, 2014.

P. Fongkanta and F. S. Buakanok,
“Development novice teachers’ higher-order

thinking skills through online problem-based
learning platform: A mixed methods
experimental research,” Cakrawala
Pendidikan, vol. 43, no. 3, pp. 756764, Oct.
2024, doi: 10.21831/cp.v43i3.72338.

17. M. Muhali, B. K. Prahani, H. Mubarok, N.
Kurnia, and M. Asy’ari, “The Impact of
Guided-Discovery-Learning  Model  on
Students’ Conceptual Understanding and
Critical Thinking Skills,” Jurnal Penelitian
dan Pengkajian lImu Pendidikan: e-Saintika,
vol. 5, no. 3, pp. 227-240, Nov. 2021, doi:
10.36312/esaintika. v5i3.581.

18. M. Nu, “Eksplorasi berpikir kreatif melalui
discovery learning Bruner,” vol. 20, no. 1,
pp. 13-30, 2020, doi: 10.21831/hum.
v20i1.29265.13-30.

How to cite this article: Elwan Stiadi. The effect
of discovery learning model on the ability to
understand mathematical concepts of grade VII
students of SMP Negeri 1 Bengkulu City.
International Journal of Research and Review.
2024; 11(12): 457-462. DOI:
https://doi.org/10.52403/ijrr.20241250

*kkkhkk

International Journal of Research and Review (ijrrjournal.com) 462
Volume 11; Issue: 12; December 2024



