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This study aims to measure the effectiveness of the Discovery
Learning model using Flipbook media in enhancing the

Publication Date: 30 March 2025 understanding of Plantae material. This research adopted a

quasi-experimental design with a non-equivalent control
KEYWORDS group. Two entire classes were selected as samples: class X MIA
Discovery learning 2 as the experimental group and class X MIA 4 as the control
Flipbook media group. The research instrument was a 20-item multiple-choice
Learning outcomes test, administered as a pre-test and post-test. The comparison

of average scores between the experimental group (15.89) and
the control group (15.17) showed an improvement in the
experimental group. Statistical analysis using the Mann-
Whitney U test indicated no statistically significant difference
between the two learning groups. The 13.68% improvement in
students' learning outcomes in the Plantae material may be
attributed to the application of the learning model used in this
study.
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INTRODUCTION

Education is a shared journey between educators and students to achieve learning objectives,
namely the development of critical thinking skills and independent learning. Education as an
integral effort to shape the whole human being, emphasizing the development of spiritual, moral,
intellectual, and social aspects (Cifuentes & Fernandez, 2017; Ciuchi, 2021). Students must become
the main actors in the learning process by directly engaging in meaningful activities (Buelow et al.,
2018; Holmes, 2018). To achieve the educational goals outlined in the curriculum, as stated in
Indonesia Minister of Education and Culture Regulation No. 81A of 2013 concerning General
Learning Guidelines, the learning process must: (1) prioritize students, (2) create an engaging and
challenging learning atmosphere, and (3) offer diverse learning experiences through the use of
enjoyable, relevant, effective, efficient, and meaningful methods and strategies.

The learning process is the result of interactions between students and educators that
involve various elements such as subject matter, teaching methods, learning media, assessment,
and effective classroom management (Amerstorfer & Von Muinster-Kistner, 2021). The quality of
this interaction is greatly influenced by the interrelationship and support among these
components. The main goal of learning is to bring about behavioral changes in students (Geitz et
al., 2016; Lu et al., 2021). These changes may include improvements in knowledge, skills, attitudes,
or values. Effective learning involves direct student experience with the subject matter
(Miftahussaadah & Subiyantoro, 2021). These experiences may come in the form of experiments,
projects, or other real-life activities (Budiastuti et al., 2021; Nanda et al., 2023). In the effort to
improve learning quality, continuous innovation is needed. One interesting model is Discovery
Learning, which positions students as explorers of knowledge. According to Sunarto & Amalia
(2022), Discovery Learning emphasizes the process of discovery. In this model, students are not
given information directly, but are encouraged to find knowledge themselves through exploration
and investigation.

Discovery Learning is considered highly effective in fostering students' critical thinking,
creativity, and problem-solving abilities (Kurino et al., 2024; Subagtio et al., 2021). However, its
success depends heavily on careful planning and teacher support. Khasinah (2021) states that
Discovery Learning effectively increases students’ learning motivation because it allows them to
find answers to their own questions, making learning more meaningful. Unlike traditional learning,
the discovery-based method developed by Bruner encourages students to actively construct their
own knowledge (lwantoro et al., 2022).

Discovery Learning motivates students to continuously seek answers to problems they face,
thereby actively involving them in the learning process (Sari & Rohman, 2021; Setyorini, 2022).
According to Sunarto & Amalia (2022), the steps in Discovery Learning are systematically arranged,
starting with stimulation to spark curiosity, identifying problems, collecting evidence, analyzing
data, verifying findings, and finally drawing broader conclusions. This approach is one effective
way to enhance student achievement. When combined with a suitable learning medium, Discovery
Learning can effectively equip students with problem-solving skills.

Variety in learning media can help students relate the material to real life (Carrién-Martinez
et al., 2020). The appropriate use of media can make learning more enjoyable and meaningful,
enabling students to absorb material more easily (Juliani & Ibrahim, 2023). One such medium is
the Flipbook. According to Nurulhidayah et al. (2020), integrating engaging learning media—
specifically Flipbook—is highly recommended in implementing the Discovery Learning model.

This study applied Flipbook, an interactive digital learning medium that allows users to
directly interact with the Plantae material through animations, quizzes, or simulations. This
Flipbook was created as a learning tool to introduce Grade X students to the plant world,
particularly mosses, ferns, and seed plants, in terms of morphology and their benefits to humans.
The media presents information through text, images, and possibly animations or videos to
enhance student interest and understanding (Mursidi et al., 2022; Nurfadillah et al., 2022).

DOI: https://doi.org/10.17509/10.17509/aijbe.v8i1.76133
e-ISSN 2621-7260



https://doi.org/10.17509/10.17509/aijbe.v8i1.76133

Fitrivana, et al. (2025). The effect of discovery learning model assisted by flipbook media on student learning outcomes on

This study examines the cognitive improvement of Grade X students on plant material after
applying the Discovery Learning model assisted by Flipbook media. The data used were the final
scores obtained by students in both study groups. Learning outcomes are considered good when
students achieve the school's minimum standard score of 76 or above.

Through this research, it is expected to determine how significant the impact of using the
Discovery Learning model with Flipbook media is. Thus, this study can raise awareness among
students and teachers about the importance of training students to reflect on and control their
own learning processes.

METHODS

This study adopted a quasi-experimental design to examine the effect of the independent variable
on the dependent variable. This design compares an experimental group that receives treatment
with a control group that does not. However, because the subjects were not randomly assigned,
there is potential for systematic differences between the two groups that could affect the results.
Therefore, conclusions regarding the effect of the treatment must be interpreted carefully,
considering the limitations of this design.

The research population consisted of six science classes at one of high school in Pontianak,
who had no prior experience learning about the Plantae material. The sample was selected using
purposive random sampling. Two classes—X MIA 2 and X MIA 4—were randomly selected to be
the experimental and control groups. These two classes were assumed to have characteristics
similar to the overall population.

This study analyzed three main variables:

a) the implementation of the Discovery Learning model using Flipbook media as the
independent variable,

b) changes in students’ scores on plant material as the dependent variable, and

¢) controlled factors such as lesson content, time allocation, and teacher characteristics.

Data for this study were collected from several sources, including student test results (20
multiple-choice questions), lesson plans (RPP), student worksheets (LKPD), and the Flipbook
learning aid.

The primary instrument for data collection was the pre-test and post-test, administered
before and after the treatment. These tests were used to measure the changes in students’
abilities. The data analysis technique included statistical analyses such as normality tests, the
Mann-Whitney U test, and effect size calculation to test the research hypotheses. The effect size
calculation was used to determine how much influence the Discovery Learning model assisted by
Flipbook media had on student learning outcomes in the Plantae material for Grade X high school
students.
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RESULTS AND DISCUSSION

Students' ability to understand the Plantae material was assessed based on their final test scores.
According to the theory of Setyorini (2022), to measure the success of learning, we need to observe
the behavioral changes shown by students. In this study, those changes were measured through
post-test scores obtained by students in both the experimental and control classes after receiving
different treatments. The learning provided had a significant effect on improving students’
learning outcomes, as seen in the difference in average pre-test and post-test scores.

Based on the average learning outcome scores in the Plantae material, both the
experimental and control classes showed improvement. During the pre-test, students in both
classes had similar abilities. However, different levels of improvement were observed after the
post-test. In the experimental class, the average score increased from 10.6 to 15.89, with a mastery
rate of 60%, meaning 21 out of 35 students met the minimum standard. In the control class, the
score increased from 9.91 to 15.17, with a mastery rate of 54.29%, or 19 out of 35 students.

The Mann-Whitney U test analysis showed a z-value of -1.262, which falls outside the critical
region (-1.96 to 1.96). Statistically, this indicates a significant difference between the two groups.
The improvement in the experimental class was attributed to the use of the Discovery Learning
model with Flipbook media. This model has been shown to effectively enhance student
understanding, as supported by Nurulhidayah et al. (2020).

The Discovery Learning model stimulates students' curiosity, encouraging them to search
for answers independently (Sulastri et al., 2024). By applying this model, students are equipped
with critical thinking skills that allow them to analyze information, solve problems, and find
innovative solutions (Kurino et al., 2024; Subagtio et al., 2021). In addition, the use of printed
Flipbooks successfully increased student motivation in the experimental class (Sunarto & Amalia,
2022). The media presents material attractively with various illustrations, which help draw
students’ attention, clarify content, and assist in understanding scientific concepts more easily
(Mursidi et al., 2022).

Learning in the control group followed conventional methods commonly used by teachers,
such as lectures supported by PowerPoint presentations. At the beginning of the lesson, students
were given motivation and specific learning goals to complete group tasks in the LKPD. During the
delivery of the material, student attention was generally high. However, some individuals showed
low participation, indicated by few questions and limited active interaction in class.

During the group task implementation using the LKPD, some students showed low
participation. Despite being provided with worksheets and personal notes, the results of group
presentations indicated an imbalance in contributions among members. This finding is consistent
with Yanuar & Pius (2023), who stated that in conventional learning models, students tend to play
a passive role due to the dominant role of the teacher. Nevertheless, the teacher still provided
additional information to ensure a deeper understanding of the material so that students could
complete the LKPD more effectively.

Table 2. Comparison of learning mastery percentages and effect size

Average Mastery ) Impact
Class Effect Size .
Percentage (%) Interpretation
Experimental 82.14 0.35 Moderate
Control 78.15 - -

Based on Table 2, the proportion of students who achieved all learning objectives in the
experimental class (82.14%) was significantly higher than in the control class (78.15%). The success
of the experimental class is attributed to the use of the creative and engaging Discovery Learning
model through Flipbook media. The use of Flipbook and Discovery Learning significantly enhanced
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students' understanding of the subject matter. Moreover, collaboration between high- and low-
ability students in groups contributed to improved motivation. This result is also supported by
previous research indicating that the applied model enables students with diverse abilities—
including those with lower academic performance—to contribute effectively within their groups
(Alcala et al., 2019; Durak, 2022; Ganotice et al., 2022; Nakata et al., 2020; Zheng et al., 2020).

Post-test analysis on the first learning objective showed that the percentage of control class
students who could identify the general characteristics of Plantae (94%) was higher than the
experimental class (91%). This difference was likely due to shorter emphasis on this topic in the
experimental class. However, on the second objective—classifying Plantae based on the presence
of vascular tissue and reproductive organs—the experimental group (94%) outperformed the
control group (84%). This outcome is attributed to the Flipbook media, which provided clear
visualizations and explanations of plant classification concepts. This finding supports by previous
research indicating that images in learning improve student engagement and comprehension
(Juliani & Ibrahim, 2023; McMillan et al., 2023).

The effect size calculation yielded a value of 0.35, indicating a moderate influence of the
Discovery Learning model assisted by Flipbook media on students’ learning outcomes in the
Plantae material. When converted into a standard normal distribution, this corresponds to an area
size of 0.1368. The implementation of Discovery Learning with Flipbook successfully improved
student learning outcomes by 13.68%. This study confirms that the chosen instructional model
significantly contributes to enhancing students' conceptual understanding.

CONCLUSION

This study reveals that the implementation of the Discovery Learning model assisted by Flipbook
media successfully improved the learning quality of Grade X high school students, especially in the
topic of Plantae. Data analysis shows that the Discovery Learning model has a greater positive
impact on improving student scores compared to conventional methods. Based on the calculated
effect size value of 0.35, it indicates that the Discovery Learning model using Flipbook media
provides a moderate contribution to improving students’ learning outcomes in Plantae material.
Future researchers are encouraged to broaden the scope of research by examining the effect of
the Discovery Learning model on students' motivation during the learning process to gain a more
comprehensive understanding.

DOI: https://doi.org/10.17509/aijbe.v7i2.69055
e-ISSN 2621-7260

105



https://doi.org/10.17509/aijbe.v7i2.69055

106

ASSIMILATION: INDONESIAN JOURNAL OF BIOLOGY EDUCATION, 8(1), 101-108

REFERENCES

Alcala, D., Garijo, A., Pérez-Pueyo, A., & Fernandez-Rio, J. (2019). Cooperative learning and students’
motivation, social interactions and attitudes: Perspectives from two different educational
stages. Sustainability, 11(24), 7005. https://doi.org/10.3390/su11247005

Amerstorfer, C., & Von Munster-Kistner, C. (2021). Student perceptions of academic engagement
and student-teacher relationships in problem-based learning. Frontiers in Psychology, 12,
713057. https://doi.org/10.3389/fpsyg.2021.713057

Budiastuti, P., Soenarto, S., Muchlas, & Ramndani, H. W. (2021). Analisis tujuan pembelajaran
dengan kompetensi dasar pada rencana pelaksanaan pembelajaran dasar listrik dan
elektronika di Sekolah Menengah Kejuruan. Jurnal Edukasi Elektro, 5(1), 39-48.
https://doi.org/10.21831/jee.v5i1.37776.

Buelow, J., Barry, T., &Rich, L. (2018). Supporting learning engagement with online students. Online
Learning, 22(4), 313-340. https://doi.org/10.24059/0lj.v22i4.1384

Carrién-Martinez, J. J., Luque-de la Rosa, A., Fernandez-Cerero, J., & Montenegro-Rueda, M. (2020).
Information and communications technologies (ICTs) in education for sustainable
development: A bibliographic review. Sustainability (Switzerland), 12(8), 3288.
https://doi.org/10.3390/su12083288

Cifuentes, M., & Fernandez, S. (2017). Education's complexity in the context of human
development.  Systems  Research and  Behavioral  Science,  34(3), 277-288.
https://doi.org/10.1002/sres.2410

Ciuchi, O. (2021). The education and social integration of the human individual. Review of Artistic
Education, 22, 310-317. https://doi.org/10.2478/rae-2021-0039

Durak, H. (2022). Role of personality traits in collaborative group works at flipped classrooms.
Current Psychology, 42, 7392-7412. https://doi.org/10.1007/s12144-022-02702-1

Ganotice, F., et al. (2022). What characterize high and low achieving teams in interprofessional
education: A self-determination theory perspective. Nurse Education Today, 112, 105321.
https://doi.org/10.1016/j.nedt.2022.105321

Geitz, G., Brinke, D., & Kirschner, P. (2016). Changing learning behaviour: Self-efficacy and goal
orientation in PBL groups in higher education. International Journal of Educational Research,
75, 146-158. https://doi.org/10.1016/j.ijer.2015.11.001

Holmes, N. (2018). Engaging with assessment: Increasing student engagement through continuous
assessment. Active Learning in Higher Education, 19(1), 23-34.
https://doi.org/10.1177/1469787417723230

Iwantoro, I., Rahmat, S., & Haris, A. (2022). Discovery learning sebagai inovasi model pembelajaran
pendidikan agama Islam pasca pandemi Covid-19. JIE (Journal of Islamic Education), 7(2), 154~
167. https://doi.org/10.52615/jie.v7i2.275

Juliani, R., & Ibrahim, N. (2023). Pengaruh media flipbook terhadap hasil belajar Bahasa Indonesia
siswa kelas IV di sekolah dasar. Elementary School Education journal, 7(1), 19-26.
https://doi.org/10.30651/else.v7i1.14065

Khasinah, S. (2021). Discovery learning: Definisi, sintaksis, keunggulan dan kelemahan. jurnal
Mudarrisuna, 11(3), 402-413. https://doi.org/10.22373/jm.v11i3.5821

Kurino, Y., Herman, T., Turmudi, T., Yonanda, D., & Haryanti, Y. (2024). Enhancing mathematical
problem-solving skills through flipped classrooms and discovery learning: A resilience-based
approach for elementary students. Al-Ishlah: Jurnal Pendidikan, 16(4), 5399-5408.
https://doi.org/10.35445/alishlah.v16i4.6243

Lu, B, Deng, Y., Yao, X., & Li, Z. (2021). Learning goal orientation and academic performance: A
dynamic model. Journal of Career Assessment, 30(2), 329-344.
https://doi.org/10.1177/10690727211043437

DOI: https://doi.org/10.17509/10.17509/aijbe.v8i1.76133
e-ISSN 2621-7260



https://doi.org/10.17509/10.17509/aijbe.v8i1.76133
https://doi.org/10.3390/su11247005
https://doi.org/10.3389/fpsyg.2021.713057
https://doi.org/10.21831/jee.v5i1.37776
https://doi.org/10.24059/olj.v22i4.1384
https://doi.org/10.3390/su12083288
https://doi.org/10.1002/sres.2410
https://doi.org/10.2478/rae-2021-0039
https://doi.org/10.1007/s12144-022-02702-1
https://doi.org/10.1016/j.nedt.2022.105321
https://doi.org/10.1016/j.ijer.2015.11.001
https://doi.org/10.1177/1469787417723230
https://doi.org/10.52615/jie.v7i2.275
https://doi.org/10.30651/else.v7i1.14065
https://doi.org/10.22373/jm.v11i3.5821
https://doi.org/10.35445/alishlah.v16i4.6243
https://doi.org/10.1177/10690727211043437

Fitrivana, et al. (2025). The effect of discovery learning model assisted by flipbook media on student learning outcomes on

McMillan, D., Hung, M., Vu, T., Dang, P., & Kritz-Silverstein, D. (2023). Student engagement and
comprehension using tactile and virtual learning. Journal of Dental Education, 87(6), 797-803.
https://doi.org/10.1002/jdd.13181

Miftahussaadah, M., & Subiyantoro, S. (2021). Paradigma pembelajaran dan motivasi belajar siswa.
Islamika, 3(1), 97-107. https://doi.org/10.36088/islamika.v3i1.1008

Mursidi, A. P., Prananto, I. W., Arifani, F., & Setyawati, R. (2022). Pengembangan flipbook interaktif
untuk siswa kelas 5 sekolah dasar pada materi siklus air. Jurnal limiah Pendidikan Dasar, 9(2),
128-141. https://doi.org/10.30659/pendas.9.2.128-141

Nakata, Y., Nitta, R., & Tsuda, A. (2020). Understanding motivation and classroom modes of
regulation in collaborative learning: An exploratory study. Innovation in Language Learning
and Teaching, 16(1), 14-28. https://doi.org/10.1080/17501229.2020.1846040

Nanda, A. V. D., Amini, A, Ramadhani, A., Kartika, D. A., & Khairizka, W. I. (2023). Konsep
pengembangan pengalaman belajar di SD. Education: Jurnal Sosial Humaniora dan
Pendidikan, 4(1), 68-76. https://doi.org/10.51903/education.v4i1.455

Nurfadillah, N., Cahyana, W., & Putra, D. P. (2022). Penerapan model discovery learning
berbantuan media flipbooks dalam pembelajaran fisika untuk melatih keterampilan
metakognisi siswa SMAN 10 Gowa. Jurnal Pendidikan MIPA, 12(1), 29-34.
https://doi.org/10.37630/jpm.v12i1.534

Nurulhidayah, M. R., Lubis, P. H. M., & Ali, M. (2020). Pengaruh model pembelajaran discovery
learning menggunakan media simulasi PhET terhadap pemahaman konsep fisika siswa.
Jurnal Pendidikan Fisika, 8(1), 95-103. https://doi.org/10.24127/jpf.v8i1.2461

Sari, D. D. P, & Rohman, A. (2021). Discovery learning untuk meningkatkan kemampuan
kemandirian anak kelompok A usia 4-5 tahun. Jurnal Obsesi: Jurnal Pendidikan Anak Usia Dini,
6(3), 1070-1079. https://doi.org/10.31004/0bsesi.v6i3.1685

Setyorini, P. R. D. (2022). Pengaruh model discovery learning berbantuan media miniatur terhadap
hasil belajar peserta didik kelas Il SD. Jurnal lImiah Mandala Education (JIME), 8(1), 2656-5862.
https://doi.org/10.36312/jime.v8i1.2791

Subagtio, M. E., Nasution, N., & Jacky, M. (2021). The effect of problem-based learning and
discovery learning on students’ critical and creative thinking skills on material of Islamic
kingdom development. The Indonesian Journal of Social Studies, 4(1), 67-78.
https://doi.org/10.26740/ijss.v4n1.p67-78

Sulastri, E., Hidayat, S., & Saputri, W. (2024). Implementation of Discovery Learning Model to
Increase Student Interest and Learning Outcomes. Edunesia : Jurnal lImiah Pendidikan. 5(2),
761-778. https://doi.org/10.51276/edu.v5i2.888

Sunarto, M. F., & Amalia, N. (2022). Penggunaan model discovery learning guna menciptakan
kemandirian dan kreativitas peserta didik. jurnal Pendidikan Bahasa dan Sastra, 21(1), 94-
100. https://doi.org/10.21009/bahtera.211.07

Yanuar, A., & Pius, I. (2023). Upaya meningkatkan keaktifan dan hasil belajar siswa kelas 4 SDK
Wignya Mandala melalui pembelajaran kooperatif. Jurnal Kateketik dan Pastoral, 8(1), 1-9.
https://doi.org/10.12568/sapa.v8i1.327

Zheng, X., Johnson, T., & Zhou, C. (2020). A pilot study examining the impact of collaborative mind
mapping strategy in a flipped classroom: Learning achievement, self-efficacy, motivation,
and students’ acceptance. Educational Technology Research and Development, 68, 3527-3545.
https://doi.org/10.1007/s11423-020-09868-0

DOI: https://doi.org/10.17509/aijbe.v7i2.69055

e-ISSN 2621-7260

107



https://doi.org/10.17509/aijbe.v7i2.69055
https://doi.org/10.1002/jdd.13181
https://doi.org/10.36088/islamika.v3i1.1008
https://doi.org/10.30659/pendas.9.2.128-141
https://doi.org/10.1080/17501229.2020.1846040
https://doi.org/10.51903/education.v4i1.455
https://doi.org/10.37630/jpm.v12i1.534
https://doi.org/10.24127/jpf.v8i1.2461
https://doi.org/10.31004/obsesi.v6i3.1685
https://doi.org/10.36312/jime.v8i1.2791
https://doi.org/10.26740/ijss.v4n1.p67-78
https://doi.org/10.51276/edu.v5i2.888
https://doi.org/10.21009/bahtera.211.07
https://doi.org/10.12568/sapa.v8i1.327
https://doi.org/10.1007/s11423-020-09868-0

108 ASSIMILATION: INDONESIAN JOURNAL OF BIOLOGY EDUCATION, 8(1), 101-108

Acknowledgment

Researcher would like to thank the university which funded this research and the participants who were involved in this
research.

Authors' Note

The authors declare that there is no conflict of interest regarding the publication of this article. Authors confirmed that
the paper was free of plagiarism.

How to Cite this Article

Fitriyana, F., Ningsih, K., & Yeni, L. F. (2025). The effect of discovery learning model assisted by flipbook media on student
learning outcomes on plantae material class X senior high school. Assimilation: Indonesian Journal of Biology Education,
8(1), 101-108. https://doi.org/10.17509/10.17509/aijbe.v8i1.76133

DOI: https://doi.org/10.17509/10.17509/aijbe.v8i1.76133
e-ISSN 2621-7260



https://doi.org/10.17509/10.17509/aijbe.v8i1.76133
https://doi.org/10.17509/10.17509/aijbe.v8i1.76133

