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In teaching and learning activities on biology materials, educators are often
faced with challenges to the ability of students to understand deep
biological concepts. An innovation that is needed by educators is the
determination of a learning model that adapts to students. The purpose of
the research in this article is a rigorous and regular review of the
effectiveness of the discovery learning model in learning biology.
Literature review is a method used in this article research which is carried
out by identifying, analyzing, describing, and making conclusions based
on the relevance of the selected research results systematically. The results
of the review of 10 articles show that learning biology using the discovery
learning model can improve the ability to collaborate, and creative and

critical thinking of students as well as the activeness and learning outcomes
of students. Based on the results of the research, the use of the discovery
learning model is very effective in the biology learning process in that it
can improve students' learning outcomes, and critical thinking skills and
increase students' motivation to learn.

INTRODUCTION

Biology learning is often faced with challenges in developing a deep understanding of
concepts. This is often associated with conventional teaching methods that tend to be passive, such
as lectures and memorization. These methods are often less effective in generating learner
engagement and facilitating understanding of biological concepts in the learning process. Learners
do not get the opportunity to be active in the process of teaching and learning activities because of
this lecture method. One of the solutions to improving the effectiveness of biology learning is through
the application of diverse and varied learning models through exploration activities.

Exploration activities allow students to learn actively by observing, experimenting, and
analyzing natural phenomena directly around our environment. According to Basaroh et al., (2021)
stated that learning biology requires an approach process using exploration space so that it can find
concepts through experimental learning. Through this approach, students not only memorize material
but can also develop essential 21% century skills in understanding biological material holistically. By
involving learners in exploratory activities, teachers can help learners construct their knowledge and
relate it to real experiences. This is important because biology is a science that is closely related to
everyday life and the surrounding environment. In addition, exploratory activities can increase
students learning motivation by providing a more interesting and relevant learning experience. One
of the learning components that can support the effectiveness of the biology learning process is the
discovery learning model.

The discovery learning model is one of several learning models recommended by
Permendikbud No. 103 of 2014 in the 2013 curriculum. Discovery learning is an active and direct
learning style developed by Jerome Bruner in the 1960s. This discovery learning model, in its
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learning, makes students the center of learning, namely by making these students have a sense of
desire to seek and find their knowledge concepts so that these students will play an active role in
ongoing learning (Neno et al., 2022). The discovery learning model is a process of learning activities
that include the activeness of students, students who can analyze and solve problems in the learning
process. So, discovery learning is a learning model that makes students the center of learning where
students are required to be able to find a concept by understanding the material, analyzing a problem,
and presenting it in learning.

Learners can also learn to think analytically and solve problems through discovery learning.
Discovery learning also allows learners to discover ideas through examples of everyday life.
Discovery learning can also improve learners' communication skills and learning outcomes.
Therefore, discovery learning is a useful learning model to help learners improve their ability to solve
problems, metacognition, be able to think analytically, develop learners creativity, and carry out good
communication with other learners and educators.

Based on the explanation, it is necessary to prove scientifically that the discovery learning
model affects the improvement of students' learning outcomes, critical thinking skills, and increased
motivation of students in learning by using several existing studies and identifying shortcomings in
the discovery learning model. This is also in line with the statement from Gough et al., in Zawacki-
Richter et al., (2020) which states that a literature review can be interpreted as a re-examination of
existing or used research and is carried out carefully and systematically. So that the results of the
literature review can answer the questions in this research (Research Question). This literature review
uses several research articles related to the discovery learning model as a source of research that is
relevant to the topic.

In previous research, it was discovered that the Discovery learning learning model allows
students to find ideas, learn to think critically and solve problems. Apart from that, this Discovery
learning learning model can also influence student learning outcomes, increasing students' learning
motivation. Neno et al., (2022) also stated that to improve learning outcomes and learning motivation,
students can use the Discovery learning learning model by focusing on the students themselves. The
active role of students is really needed in order to get an increase in learning outcomes and students'
learning motivation. In this article, researchers analyze, review and examine several other articles
related to the Discovery learning learning model. From this article, it can be seen that whether or not
the use of the Discovery learning learning model is correct can improve student learning outcomes.

MATERIALS AND METHODS
1. Time and Place of Research
This research was conducted in April 2024 at Jambi University. The place of research is
not limited to a specific physical location because the data used in this analytical study is
collected from search engines such as google scholar, science direct and connected papers.
2. Types of Research
This research is descriptive qualitative, with the aim of the effectiveness of the Discovery
Learning learning model in learning Biology. with a research focus on describing the effect of
the Discovery Learning learning model on learning outcomes, learning motivation, critical
thinking skills, collaboration skills and student activeness in learning Biology.
3. Research Methods
This research was conducted using the Literature review method through the process of
identifying, analyzing, describing and concluding based on the relevance of the selected research
results systematically. Literature review or literature review is an analysis of a problem through
various relevant research sources by describing, evaluating and clarifying knowledge that is
already known in a subject area (Gani et al., 2020). In this Literatue review also uses secondary
data, which means that existing data is obtained through previous research.
4. Population and Sample
The population of this study includes all published articles on the use of learning models
in biology learning. The sample was selected purposively, namely articles published in
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international and national journals in 2021-2024 indexed by Sinta 4 to 5 and indexed by Scopus
with a Quartile 1 (Q1) ranking. With the sampling technique using simple random sampling
technique, there were 10 literatures.
Research Procedure

This research uses a procedure that goes through several stages. The stages of the research
procedure are presented in the figure below.

/ 2. Review \

The next stage is to look for
source data in the form of
( \ articles that have been ( 3. Results \
_ published in international The next stage is to
1. Planning and  national articles identify from the review
The first step is to indexed by Sinta 4 and 5 table and analyze the

determine the focus of and indexed by Scopus research results from the

the research, namely the . . review table. Then a
; with Quartile 1 (Q1). Then TN
level of effectiveness of Q (Q1) description is made of

\ 4

\ 4

using the Discovery the articles obtained are how the level of
Learning model in reviewed regarding the effectiveness  of  the
B|0|Ogy I—eaming- Year of Publication, Discovery Leaming

Research Methods, learning model in

iol ing.
k / Number of Samples and @0 ogy Learning /

Research Results.

- J

Figure 1. The stages of this research.

Data Collection

The data in this study were collected through search engines such as google scholar,
science direct, and connected papers.
Data Analysis

The data collected was analyzed qualitatively by identifying and reviewing the Year of
Publication, Research Methods, Number of samples and Research Results on the research article
findings data. This analysis will help get the results that will be displayed in the review table
which will show the effect of the Discovery Learning model in Biology Learning.

The results of data analysis displayed in the table will be identified, analyzed, described,
and made conclusions that will get a description of the level of effectiveness of the Discovery
Learning learning model in Biology Learning. This research uses the description method for data
analysis.

RESULTS AND DISCUSSION

This study produces a description and overview of various literature obtained from Google

Scholar, Science Direct, and connected papers related to the application of the discovery learning
model in biology learning. Based on the search conducted, 40 pieces of literature related to the
research subject taken by the researcher were obtained, and as many as 10 pieces of literature as the
main literature, the review results are presented in Table 1.
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Table 1. Literature Review Results.

Number

Code, Author Y_e ar/ Method of Data AnalyS's Results
Sinta Techniques
Samples
Al 2022/4 Classroom 20 Descriptive  The results of the study show that
Abdul, D. Action Research  Students Quantitative  students' biology learning outcomes
(CAR), 2 cycles can be significantly improved with
the discovery learning model.
Learning.
A2. 2020/5 PTK, 23 Descriptive The research results show that
Nisa., et al. 2 cycles Students Quantitative  applying the discovery model
and learning is very helpful in teachers'
Qualitative efforts to improve students' creative
thinking ~ skills and  learning
outcomes.
A3. 2021/4 Quasi 100 Descriptive The results of this study indicate that
Anisha. Experiment Students  and Inferential there is a positive influence on the
Statistics application of the discovery learning
model. Learning on the learning
outcomes of biology material for
students on fungi in the classroom.
A4, 2024/4 PTK, 38 Qualitative discovery model learning in Biology
Grace., et al. 2 cycles Students Descriptive learning can improve students'
collaboration skills.
Ab5. 2023/4 PTK, 21 Qualitative By implementing the discovery
Abijah. 2 cycles Students Descriptive  learning model this learning can
improve the learning outcomes of
class X IPA students at Ternate City
State Senior High School.
A6. 2024/5 PTK 32 Qualitative Learning with the discovery model
Nurrahmayani 2 cycles Students Descriptive this learning is quite effective
& Yusni. because some  students can
understand and receive the learning
well.
AT. 2023/5 PTK 45 Descriptive Learning  outcomes in  the
Wiraguna & 2 cycles Students Statistics application of the discovery model
Wayan. learning at SMA Negeri 1 Kuta
Utara was seen to have increased
from cycle I at 70, to cycle Il at 87
with a very good category.
A8. 2022/4 PTK 16 Qualitative Student learning outcomes increased
Gulo. 2 cycles Students Descriptive ~ from cycle | to cycle II.
A9. 2023/5 PTK 34 Questionnaire  There was an increase in students'
Pradnyani & 2 cycles Students learning motivation between cycle |
Juwana. and cycle Il with a good motivation
category, namely a value above 70.
Al0. 2023/ Scopus Quasi 41 Descriptive  The wuse of a combination of
Aldalur & Index /Q1 Experiment Students Statistics gamification and discovery learning
Perez. in learning has improved students'

academic results and increased
students' motivation.

Based on the 10 articles that have been reviewed, 8 articles use the Classroom Action Research
(PTK) method, and 2 articles use the Quasi-Experiment method. Where the Classroom Action
Research (PTK) method is carried out through 4 stages. These stages include planning,
implementation, observation, and reflection (Arrahmah et al., 2024).

This classroom action research was carried out in more than 1 cycle, in the articles that have
been reviewed almost entirely using 2 cycles. Articles that use this quasi-method are a research
method that involves manipulating independent variables, controlling extraneous variables, and also
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measuring the effects of independent variables on dependent variables (Hastjarjo, 2019). Quasi-
experiment itself is defined as an experiment in which there is treatment, measurement of impact, and
experimental units (Abraham & Supriyati, 2022).

The implementation of 11 cycles in the reviewed article using the class action research method
is because in cycle I the results have not shown changes in obtaining the success indicators that have
been determined in advance. Therefore, improvement efforts were made in cycle 2 by reflecting
optimally on the implementation of the discovery learning model in the learning process. In the
learning process of cycle I, students are guided to try to maximize learning outcomes and get optimal
completeness on biology material. In the implementation of learning using the discovery learning
model, educators provide independence for students to gain and manage their knowledge, therefore
the learning process is more meaningful for students (Abdjul et al., 2022).

In the learning process, educators need strategies that can maximize the cognitive skills of
students. One of the strategies that can be attempted by educators is by applying the discovery
learning model. The learning process with the discovery learning model can optimize critical thinking
skills and student learning outcomes (Prasasti et al., 2019; Mardiyanti, 2023). Therefore, discovery
learning plays an effective role in learning that improves students' critical thinking skills. For
example, where learners are required to learn actively in the learning process. Learners can encounter
various problems and try to solve problems during the learning process (Haeruman et al., 2017). In
applying the discovery learning model, students are expected to be able to optimize critical thinking
skills. In addition, in the learning model, students are involved during the learning process so that
students feel happy and not bored during the learning process. This follows the research of Fadlina et
al., (2021) which explains that the application of the STEM-based discovery learning model can
optimize critical thinking skills because students are trained to ask and answer to obtain the actual
arrival of a problem determined to solve the problem (Ujud et al., 2023; Larasati, 2019; Nurhidayah
et al., 2023; Wanti & Yerimadesi, 2019).

The use of other learning models such as the lecture method, has disadvantages where students
are unable to understand the material that has been delivered and also students are very easy to feel
bored when learning takes place. This is supported by research from Gulo (2022) at SMA Negeri 1
Lolowau, which before the application of the discovery learning model in learning, some students
were still minimally active so that students were less enthusiastic in the ongoing learning process.
The learning used also still uses a teacher-centered learning model, so that students are less active
and listen more to the teacher lecturing rather than learning independently, for example, such as
finding out information related to learning material. To overcome these problems, a discovery
learning model was applied to SMA Negeri 1 Lolowau students. The results were 14 students out of
a total of 16 students in the class had a significant increase in their learning outcomes. In the research
of Sukardi et al. (2015) stated that learning by using the discovery learning method in the
experimental class had a positive effect and a great opportunity in the ease of students to understand
and remember the material. This learning method is very suitable to be applied, so that students are
eager to learn and do not cause boredom during the teaching and learning process. The increase in
learning outcomes is also supported by research from Dwi & Rahayu (2017) which states that success
in the learning process depends on the value of student learning outcomes. The use of this discovery
learning model has the aim that students are able to be actively involved in learning and it is hoped
that students will be able to form effective cooperation with other students, share information and
listen to other people's ideas (Hosnan, 2014; Izetbigovic et al., 2019; Miterianifa et al., 2023; Sunarto
& Amalia, 2022).

Biology learning activities generally require an exploration activity. Where exploration
activities require more than 1 person to gain new experiences and knowledge. Collaboration skills are
needed in working together in exploration activities. In the learning process, the learning model that
can be applied to improve collaboration skills is the discovery learning model. This is following the
results of research by Rahayu et al., (2024) which says that the discovery learning model applied to
biology learning can improve students' collaboration skills, this can be proven by an increase in
collaboration skills in cycle I to cycle Il in the study. This is also supported by research from
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Hartadiyati et al., (2023) which reveals that the discovery learning model can optimize students'
motivation and collaboration skills which are shown in that students are already active in the process
of understanding learning material, namely fungi material. Where students have the motivation to
learn, thus supporting the collaboration that occurs in students with other students, where students
apply this collaboration in the exploration and group discussion space to solve a problem (Ali &
Setiani, 2018).

In the learning process, students are expected to have learning motivation so that the
achievement of a learning goal can be achieved during the learning process (Prayogi et al., 2023).
According to Kusnandar (2019), the existence of learning motivation in students is needed, because
it is needed so that the learning process in the classroom can run well and achieve the learning
objectives themselves. This is also comparable to research from Aldalur et al., (2023) where the use
of the discovery learning model can increase learning motivation in a student which can be seen from
the value of the student's learning outcomes, this is shown in the increase in the value of student
learning outcomes by 0.84 points compared to the previous school year. This means that the number
of failures in the learning process is reduced by 15.55% through this discovery learning model. The
application of this discovery learning model can increase students learning motivation and the
existence of learning motivation will affect the achievement of learning completeness from students
(Jannah et al., 2022; Prayogi et al., 2023; Dewi et al., 2023).

Students' learning motivation can be improved through the discovery learning process. The
discovery learning model can be combined with gamification. Gamification is a strategy that can turn
learning into an immersive activity. The combination of discovery learning with gamification will be
very favored by students who are less able to understand learning with the lecture method. So that the
feeling of pleasure and enthusiasm from students will trigger their desire or motivation to learn. This
is also in line with research from Aldalur & Perez (2023), which states that discovery learning
combined with gamification can be a means of introducing students to theoretical learning in a fun
way, namely through gamification so that students will feel motivated to learn. Theoretical learning
itself is monotonous and difficult to understand if there is no direct learning using media. So
gamification can be combined with the discovery learning model by readjusting the type of
gamification used according to the teaching material (Sugiyanto, 2023).

CONCLUSION

The use of the discovery learning model is very effective to be used to improving students'
learning outcomes, and critical thinking skills and increasing students' motivation to learn. The
advantages of the discovery learning model are that students can be active in the classroom, and the
discovery learning model will train students to think critically in analyzing, trying, and solving a
problem independently. The disadvantage of the discovery learning model is that it requires a lot of
time to adapt from the previous learning model to the discovery learning model.
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