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Abstract: The human digestive system is one of the essential Biology learning 
materials so that in understanding it requires high-level skills and in-depth thinking. 
In general, current learning still often uses conventional learning methods and 
media so that it is considered less effective in improving students' critical thinking 
skills and science process skills. Gamification is considered as one of the innovative 
learning media that can be a solution to improve high-level skills because 
gamification involves students actively and can increase student motivation in 
learning Biology This study aims to analyze the needs of gamification learning 
media for MTS Al-Inayah Bogor schools on human digestive system material 
which is designed in such a way as to improve students' science process skills and 
critical thinking skills. This research uses the development research model (R&D) 
with the ADDIE approach, this research focuses on the analysis stage. The purpose 
of this study was to analyze the needs of gamification media on human digestive 
system material to improve students' critical thinking skills and science process 
skills. Data collection techniques use purpose sampling techniques using student 
needs instruments using a Likert scale (5 points) through a survey of 72 students in 
class VIII MTS and 10 Biology teachers. While qualitative data was obtained 
through interviews with 10 teachers. The results of this study show 91% of 
classroom learning still uses conventional methods. Learning media that uses game 
elements is only about 9%, but respondents stated that this media is not enough to 
improve critical thinking skills. Only 8% have just used gamification, especially in 
human digestive system material. About 82% stated that they really need 
gamification learning media to improve students' critical thinking skills and science 
process skills. This research can be a strong basis for developing gamification 
media according to the needs of science learning in schools. 
 
Keywords: Critical thinking skills; digestive system; gamification; science process 
skills;  
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INTRODUCTION 
Human digestive system material is material at the junior high school level 

that is complex so that in learning it requires deep thinking. Often students find it 
difficult to learn biology because this subject has abstract concepts that are difficult 
for students to visualize (Abobaker et al, 2023). In the digital era, critical thinking 
skills and science process skills are categorized as very important skills to build 
students' future success and professionalism (Fadel & Trilling, 2022). Conventional 
methods that are often used have proven to be less effective in improving critical 
thinking skills and science process skills, especially in the material of the human 
digestive system (Hofstein et al., 2021).Gamification as an innovative method and 
media shows good significance in improving high thinking skills with student 
engagement and student learning outcomes in its game elements. Huang et al. 
(2020) in their research stated that gamification is effective in increasing student 
motivation, cognition, and learning performance. According to Lamrani et al. 
(2022) in learning Biology, gamification can increase students' critical thinking 
skills and students' science process skills because the gamification game elements 
contain narratives, provide challenges for students to complete the material in the 
game, and provide feedback to students. (2020) in learning Biology, gamification 
has succeeded in increasing students' concept understanding and motivation so that 
students are more enthusiastic about learning. Gamification is an innovative 
learning media that can provide problem-solving solutions in improving students' 
critical thinking skills and students' science process skills so that this media is very 
important to develop (Díaz-Lauzurica & Moreno-Ger, 2022).Therefore, this study 
aims to conduct a needs analysis to develop gamification media in human digestive 
system material. This media development design focuses on improving students' 
critical thinking skills and science process skills. The results of this needs analysis 
will provide strong empirical results as an innovative media to improve the quality 
of learning at the MTS level. 

When building quality science education, educators need to examine the 
quality of the literacy. Indonesia's low scientific literacy, as noted by Triantoro 
(2019), presents challenges in the management of these resources and hinders 
Indonesians from keeping up with global advancements via scientific ESD.  

Several factors contribute to Indonesia's low literacy, and according to Revina 
(2019), the first is the country's low education system, which is due to the partial 
curriculum implemented in Indonesian schools; some use the national curriculum, 
and some use the independent curriculum, causing numerous approaches to 
learning. This unique challenge, as Al Machmudi (2023) stated and PISA data 
indicates, is that Indonesia's curriculums, which undergo regular revisions, are 
unable to achieve their full potential due to the difficulties posed by these frequent 
changes for both students and teachers in following each curriculum's flow.  
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The second factor involves the teaching-learning process. Alexander (2019) 
and Girsang et al. (2022) observed that Indonesian educators often need more 
professionalism, frequently employing traditional lecturing methods. Hence, this 
teaching approach leaves students unengaged without the critical thinking skills 
they need. Moreover, based on Yulianti’s (2023) finding, students attend classes 
out of obligation, mainly due to inadequate learning methods, strategies, and media. 
Therefore, Indonesian students are unenthusiastic about participating in lessons. 

In regards to the concern upon these situations, researchers who are involved 
in this paper propose gamification media to be more easily made and implemented 
in various Indonesian schools to promote quality education in the country, To 
promote quality education, it is essential to integrate science literacy into scientific 
research, which helps shape students' thinking processes (Mo’tasim, 2019), where 
the character of a researcher who can think critically and creatively is built. 
Developing critical thinking skills from an early age is vital for students, as they 
are fundamental to the scientific approach during their academic years. As Putri et. 
al (2022) argued, with these skills, students do not merely accept information but 
instead process it thoroughly. Moreover, critical thinking skills are essential for 
students to navigate the digital era, where information explosions occur rapidly 
(Alfhandy, 2023). Without these skills, students will easily accept hoaxes and 
struggle to distinguish between facts and opinions. 

Gamification media has been quite popular in the field of education to 
improve higher order thinking skills by actively engaging students and boosting 
student motivation. In its application, gamification shows a significant increase in 
student interest and active participation in school learning Atmajaya and Saputra 
(2021),. Elements in gamification media such as badges, points, leaderboards can 
make students more active in learning because they are challenged to compete.  

According to Widyastuti et al. (2022) students' understanding in learning 
digestive system material successfully increased after using gamification learning 
media. This is because using gamification media makes complex learning more 
interesting and interactive. 

Critical thinking skills are so important in science learning that these skills 
must be possessed by every student. Gamification media can stimulate students' 
critical thinking through games that contain challenges and problem solving 
(Nugroho and Susilowati, 2021). With student involvement in gamification games, 
students' analysis and evaluation skills are better than learning using conventional 
media. 

In addition to critical thinking skills, science process skills are also very 
important in learning the human digestive system because it involves a lot of 
practicum activities in it. According to Pratiwi et al. (2023) gamification can make 
students' science process skills better because this media can improve the ability to 
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design and conduct experiments better through its game elements that successfully 
improve students' critical thinking skills indicators such as observation, 
classification, and interpretation. 

Rahmat and Suryani (2020) reminded that before implementing gamification 
media, several things must be considered so that this media runs effectively. The 
considerations are adjusted to the characteristics of the students and the learning 
objectives to be achieved. Need analysis activities are very important to obtain these 
data. 

Some aspects that need to be analyzed in this gamification media framework 
are aspects of analyzing student characteristics, identifying learning objectives, and 
mapping appropriate game elements (Purwanto et al, 2022). Based on some of these 
literature reviews, the needs analysis activities for this gamification media have 
great potential in improving students' critical thinking skills and science process 
skills, but further research is needed to develop this media to be more effective and 
in accordance with the learning needs of the digestive system material at school. 
METHODOLOGY 
Research Design 

The research design involves collecting data through a small sample (a small 
sample allows researchers to collect data more quickly and with fewer resources), 
focusing on field observations, and completing questionnaires by both teachers and 
students. For students, the Gutman scale is used to gather information, while 
teachers provide responses in a descriptive format. This methodology allows for a 
comprehensive understanding of the gamification implementation and its effects on 
student and teacher perspectives. 
Data Collection 

This gamification study focuses on MTS Al-Inayah, a Madrasah Tsanawiyah 
in Ciomas, Bogor, under the Indonesian Ministry of Religious Affairs. Using grade 
VIII as a sample, the research aims to analyze gamification needs in this high-
demand school, emphasizing the importance of adopting modern educational 
approaches.  

In the process, the research method chosen to analyze the needs of 
gamification uses descriptive qualitative methods, namely by collecting 
information in the field through observation and filling out teacher and student 
questionnaires. The subjects studied consisted of a single science subject teacher, 
11 teachers of other subjects as supporting information on reality in the field, and 
72 class VIII grade students of MTS Al-Inayah as the core respondents to determine 
how vital gamification media is in this school.  

Data collection involved manual interview forms and student questionnaires. 
Using a Gutman scale (Yes/No), the student questionnaire assessed critical thinking 
skills and scientific procedures while also gauging the need for gamification media. 
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The primary aim was to determine gamification requirements and guide product 
development to enhance students' critical thinking. 

The teacher questionnaire, comprising 19 questions, explored current 
teaching methods, gamification usage, and barriers to innovative media adoption. 
Teacher interview data underwent descriptive interpretation, while student 
questionnaire data was analyzed quantitatively and descriptively. All data was 
subject to credibility testing through a triangulation approach to ensure validity and 
trustworthiness. 

 
RESULTS AND DISCUSSION 
Data Analysis 

The research plan involves a comprehensive analysis of both qualitative and 
quantitative data to assess the effectiveness of gamification in enhancing critical 
thinking and practical task engagement among students.  

For the qualitative analysis, responses from 19-question teacher interviews 
will be transcribed and organized. Thematic analysis will be conducted to identify 
common themes and patterns related to current teaching methods, the use of 
gamification, and barriers to implementing innovative media. The findings will be 
presented in descriptive form, possibly using quotes to illustrate key points.  

In contrast, the quantitative analysis will involve tabulating responses from 
72 Grade VIII students using a Gutman scale, calculating frequencies and 
percentages for 'Yes' and 'No' responses, and analyzing data to assess students' 
critical thinking skills and engagement with scientific procedures.  

Finally, visual representations such as bar charts and pie charts will be created 
to display results. The descriptive analysis will descriptively interpret these 
quantitative results, discussing trends and patterns observed in students' responses 
and relating them to the need for gamification in enhancing critical thinking and 
practical task engagement. To ensure the validity and reliability of the findings, 
triangulation will be employed by comparing and contrasting results from teacher 
interviews and student questionnaires, identifying areas of convergence and 
divergence between teacher and student perspectives. Finally, all data will be 
synthesized to conclude the extent of gamification needs in the school, identifying 
specific areas where gamification could be recommended to address current 
educational challenges. 
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Table 1. Teacher Needs Analysis (TNA) of the gamification media. 

No Question Response Percentage (%) 
1 Learning media that are often used in 

class 
 

Discussion 
Presentation 
Gamification 

36 
55 
9 

2 
 
 
 
3 
 
4 
 
 
 
5 

Frequently use learning media 
 
 
Frequently used media other than 
gamification. 
Learning media that are often used at 
school today are enough to improve 
students' critical thinking skills 
Learning media that are often used at 
school already have game elements 

Yes 
No 
Sometimes 
 
PowerPoint 
Worksheet 
Yes 
No 
Sometimes 
 
Yes 
No 
Sometimes 

36 
19 
55 

 
27 
73 
18 
36 
46 

 
18 
27 
55 

6 
 
 
7 
 
8 
 
 
9 

Frequent practicum at school 
 
 
Students look enthusiastic about 
participating in practicum activities 
Make own learning media 
 
 
Have made gamification media 

Yes 
No 
Sometimes 
Yes 
No 
Sometimes 
Yes 
No 
Sometimes 
Yes 
No 
Sometimes 
 

36 
9 

55 
91 
0 
9 

45,5 
9 

45,5 
27 
73 
0 

The data analysis reveals several key findings regarding the current state of 
learning media and teaching methods in the context of improving students' critical 
thinking skills and science process skills, particularly in the digestive system lesson. 
The use of learning media is dominated by presentations (55%), followed by 
discussions (36%), and gamification (9%), indicating a strong reliance on 
traditional teaching methods with limited integration of innovative approaches like 
gamification. The frequency of learning media usage varies, with 36% of 
respondents using them frequently, 19% not using them, and 55% using them 
sometimes, suggesting inconsistent utilization of learning media across classrooms. 

The most common types of media used besides gamification are PowerPoint 
presentations (27%) and worksheets (73%), further emphasizing the prevalence of 
conventional teaching tools. Only 18% of respondents believe that current learning 
media are sufficient to improve students' critical thinking skills, while 27% 
disagree, and 55% think they are sometimes effective. This highlights a perceived 
inadequacy in existing learning media for developing critical thinking skills. 
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Regarding game elements in current learning media, 18% of respondents report that 
their learning media incorporate game elements, 36% say they do not, and 46% 
indicate occasional inclusion. This suggests limited gamification in existing 
teaching materials. The frequency of practical activities also varies, with 36% of 
respondents conducting them frequently, 9% not conducting them, and 55% doing 
so sometimes, indicating a moderate level of hands-on learning experiences. 
Interestingly, 91% of respondents observe that students are enthusiastic about 
participating in practicum activities, with only 9% reporting occasional enthusiasm. 
This strongly suggests that practical, hands-on learning experiences are highly 
engaging for students. In terms of creating learning media, 45.5% of respondents 
create their own learning media, 9% do not, and 45.5% do so sometimes, showing 
a balanced mix of educators who develop custom materials and those who rely on 
pre-existing resources. 

Finally, only 27% of respondents have experience in creating gamification 
media, while 73% have not. This indicates a significant opportunity for growth in 
the development and implementation of gamified learning experiences. These 
findings suggest a need for more diverse and innovative learning media, particularly 
those incorporating gamification elements, to enhance students' critical thinking 
skills and science process skills in the digestive system lesson. The high enthusiasm 
for practicum activities indicates that interactive, hands-on approaches are likely to 
be well-received by students. 
 
Teacher Needs Analysis (TNA) 
Based on the results of the analysis data collected on the needs of teachers at MTs 
Al Inayah Parakan Ciomas Regency, Figure 1 shows that 55% of teachers stated 
that in their daily teaching, they still use old media and methods such as discussions 
and presentations and still often focus on lecture-based methods. This shows that 
this school still lacks innovative learning media usage. This finding aligns with 
recent studies highlighting the persistent challenges in transitioning from traditional 
to more innovative teaching methods in Indonesian schools (Prasetyo et al., 2022). 
 

 
Figure 1. Diagram of daily teachers’ media usage in the classroom 

Figure 2 reveals that 64% of teachers sometimes use media to enhance their 
lecture-based daily teaching, the nature of this media is limited. 

36% 55%
9%

0%
50%

100%

lecture method discussion and
presentation

gamification

Learning media that are often used in class(%)
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Figure 2. Diagram of the analysis of whether or not to use media in class 

 
Figure 3 shows that only Lembar Kerja Siswa (LKS), a monochromatic, paper-
based workbook, is used among the media to enhance lecture-based teaching. 
Hence, students rarely see moving image displays in class. This limited range of 
media resources suggests a significant opportunity for introducing more diverse and 
engaging learning tools, particularly those that incorporate visual and interactive 
elements. 

 
Figure 3. Diagram of the analysis of media items used in class 

 

As shown in Figure 4, 36% of teachers responded affirmatively, and 46% 
expressed doubt. This finding suggests that teachers' ability to use media to foster 
critical thinking remains challenging.This hesitation underscores the need for 
targeted professional development in leveraging media for higher-order thinking 
skills, a crucial aspect of 21st-century learning (Wijaya et al., 2023) 
 

 
Figure 4. Diagram of the results of the use of media to improve student's critical thinking skills 

 

Moreover, Figure 5 shows that 55% of teachers only sometimes use game 
elements in learning. It means that gamification is rarely done in the classroom. 

36%
19%

55%

0%

50%

100%

Yes No sometimes

Frequently use learning media (%)

27%

73%

0%

50%

100%

Powerpoint worksheet

Frequently used media other than gamification (%)

18%

36%
45%

0%

50%

Yes No sometimes

Learning media that are often used at school today are enough to 
improve students critical thingking (%)
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This infrequent use of gamification strategies represents a missed opportunity, 
given the growing body of evidence supporting gamification's positive impact on 
student engagement and learning outcomes, particularly in science education 
(Nurwanto & Mustika, 2023). 

 
Figure 5. Diagram of the results of the presence or absence of game elements in learning 

media used daily. 

 
As shown in Figure 6, practical activities are only sometimes conducted at 

school, at 55% of the time. The data indicate that, despite teachers realizing that 
practicums for hands-on practices are needed, the practice is less often. This finding 
is particularly relevant to science education, where hands-on experiences are crucial 
for developing science process skills (Sari et al., 2024). 

 
Figure 6. Diagram of the frequency of practicum activities done at school 

Figure 7 further showed that 82% of teachers believed students were enthusiastic 
about participating in the practicum. This perceived student interest in hands-on 
learning presents a compelling argument for increasing the frequency and quality 
of practical activities, potentially through gamified approaches that can simulate 
real-world scenarios (Putri & Suparman, 2023). 
 
 
 
 
 
 

91%

0%
9%

0%
20%
40%
60%
80%
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Student look enthusiastic about participating in practicum (%)

36%

9%

55%

0%

20%

40%

60%
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Frequent practicom at school (%)
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Figure 7. Diagram of teachers’ prediction on students' motivation to participate. 

 

The data in Figure 8 shows whether teachers often create learning media. 
45,5% answered yes, 45,5% answered sometimes, and 9% answered never. 
However, as aforementioned, the media they created is mainly monochromatic text-
based and paper-based, not gamified multimedia-based. The predominance of 
monochromatic, text-based resources suggests a need for support in developing 
more engaging, multimedia-based learning materials. 

 
Figure 8. Diagram of the frequency of teachers making learning media. 

 
As shown in Figure 9, most teachers, 73%, had never used gamification media 

before. This finding explains their hesitation in implementing the gamification 
process in their classrooms. 

 

Figure 9. Diagram of whether the teacher has ever made gamification media. 
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Student Needs Analysis (SNA) 
The analysis of student needs data revealed significant insights into students' 

attitudes towards science education and their learning experiences, particularly in 
the context of the human digestive system. A substantial majority of students (82%) 
demonstrated enthusiasm for science, as evidenced by their positive responses. This 
high level of interest provides a solid foundation for engaging students in scientific 
subjects. However, despite this general enthusiasm, a considerable proportion of 
students (60%) reported difficulties in learning about the human digestive system. 
This discrepancy suggests that while students are intrinsically motivated to study 
science, they face challenges in grasping specific complex topics, particularly 
without adequate explanatory tools. 

Interestingly, an overwhelming majority (95%) of grade VIII students 
expressed interest in using game-based media to learn about the human digestive 
system. This strong preference for gamified learning approaches indicates a 
potential avenue for addressing the learning difficulties identified earlier. 
Furthermore, 78% of students acknowledged needing assistance in presenting the 
human digestive system lesson, citing challenges in explaining their understanding 
due to incomplete grasp of the content, which they perceived as less engaging and 
uninteresting. 

Contrary to teachers' expectations, 56% of students reported feeling bored 
with traditional practicum approaches. This finding underscores the need for more 
engaging and interactive learning methods. Aligned with this, an almost unanimous 
99% of students showed interest in incorporating gamification into their learning 
sessions, demonstrating a strong desire for more interactive and enjoyable 
educational experiences. 

Despite the clear student preference for gamified learning, 71% reported 
that their school rarely implements gamification activities in daily lessons. This 
discrepancy between student interest and current educational practices highlights a 
significant opportunity for improvement in teaching methodologies. Additionally, 
67% of students agreed that practicum activities infused with gamification elements 
could enhance their learning motivation. These findings collectively suggest a 
pressing need for the integration of gamification in science education, particularly 
for complex topics like the human digestive system, to bridge the gap between 
student interest and effective learning outcomes. 
 
Discussion on the TNA and SNA Findings 

The data presented reveals a complex landscape surrounding the 
implementation of gamification in educational settings, highlighting a significant 
disconnect between teacher and student perceptions of its importance. This 
phenomenon, where teachers underestimate the value of gamification despite 
students emphasizing its positive impact on engagement and performance, can be 
attributed to several factors. First and foremost, the lack of innovative media 
training in schools, acknowledged by 82% of respondents, suggests that educators 
may not be fully aware of or equipped to leverage the potential of gamification in 
their teaching practices. This knowledge gap likely contributes to the 
undervaluation of gamification's importance. Additionally, the equal percentage 
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(82%) indicating that gamification media is not very popular further underscores 
the lack of awareness and adoption in educational circles. 

The challenges in implementing gamification are further compounded by 
the lack of supporting facilities for its development, as reported by 73% of 
respondents. This infrastructural deficit not only hinders the practical application 
of gamification but also potentially reinforces the perception among teachers that it 
is not a viable or essential educational tool. Interestingly, the data shows a more 
balanced perspective on the creativity aspect, with 55% agreeing that there is no 
idea to develop gamification media, while 45% disagree. This split suggests that 
while creativity isn't the primary barrier, there's still a significant need for 
inspiration and innovation in this area. 

The disconnect between teacher and student perceptions aligns with 
findings from several credible sources. For instance, a study by Dicheva et al. 
(2015) in the International Journal of Educational Technology in Higher Education 
found that while gamification shows promise in education, its effective 
implementation is hindered by a lack of understanding among educators about how 
to integrate game elements into instructional designs. Furthermore, research by 
Alsawaier (2018) in the Journal of Education for Business highlights the positive 
impact of gamification on student motivation and engagement, corroborating the 
student perspective in our data. 

The reasons behind this phenomenon are multifaceted. Firstly, the rapid 
evolution of educational technology often outpaces professional development 
programs, leaving teachers struggling to keep up with innovative practices like 
gamification. Secondly, the lack of supporting infrastructure creates a practical 
barrier to implementation, potentially leading teachers to dismiss gamification as 
impractical or unnecessary. Lastly, the general unpopularity of gamification media 
in educational settings may create a self-reinforcing cycle where lack of exposure 
leads to lack of interest, and vice versa. 

To address these issues, a comprehensive approach is needed. This should 
include targeted professional development programs to bridge the knowledge gap, 
investment in technological infrastructure to support gamification implementation, 
and initiatives to showcase successful gamification projects in education. By 
addressing these barriers and aligning teacher perceptions with student experiences, 
educational institutions can harness the full potential of gamification to enhance 
learning outcomes and student engagement. 
 

Table 2. Gamification Barrier Factors 

Statement Yes (%) No (%) 
Lack of innovative media training at school 82 18 
Lack of supporting facilities for Gamification 
media development 

73 27 

There is no idea to develop Gamification media 55 45 
Gamification media is not very popular 82 18 

 

CONCLUSION 
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This study highlights the pressing need for innovative learning approaches 
in Biology education, particularly for complex topics like the human digestive 
system. The analysis reveals a significant gap between current teaching practices 
and student learning needs. While conventional methods still dominate classroom 
instruction, there is a clear demand for more engaging and interactive learning 
experiences. The limited use of gamification elements in current learning media, 
despite their potential to enhance critical thinking and science process skills, 
underscores the opportunity for educational improvement. The overwhelming 
majority of respondents expressing a need for gamification-based learning media 
indicates a strong foundation for future development in this area. This research not 
only identifies the current limitations in Biology education but also paves the way 
for the development of gamification media tailored to the specific needs of science 
learning in schools. By addressing this gap, educators can potentially enhance 
students' engagement, motivation, and ultimately, their mastery of complex 
biological concepts, thereby improving both critical thinking skills and science 
process skills. 

 
REFERENCE 
Abobaker, R., Ayub, A. F. M., & Yunus, A. S. M. (2023). Students' conceptual 

understanding of biological concepts: A systematic review. Education 
Sciences, 13(2), 123. 

Al Machmudi, M. I. (2022, August 14). Penggantian kurikulum terus menerus 
sebabkan pendidikan Indonesia mandek 20 tahun terakhir. Media 
Indonesia. https://mediaindonesia.com/humaniora/514606/penggantian-
kurikulum-terus-menerus-sebabkan-pendidikan-indonesia-mandek-20-
tahun-terakhir 

Alfhandy. (2019, December 1). Berfikir kritis dalam menyikapi informasi di era 
digitalisasi. Unsulbar News. https://www.unsulbarnews.com/berfikir-
kritis-dalam-menyikapi-informasi-di-era-digitalisasi 

Antoro, T. (2019, August). SDM unggul dibutuhkan untuk mengelola kekayaan 
alam Indonesia. Info Publik Indonesia. 
https://www.infopublik.id/kategori/nasional-ekonomi-bisnis/366818/sdm-
unggul-dibutuhkan-untuk-mengelola-kekayaan-alam-indonesia 

Ariani, D. (2020). Gamifikasi untuk pembelajaran. Universitas Negeri Jakarta. 
https://www.researchgate.net/publication/348749581_Gamifikasi_untuk_P
embelajaran 

Asih, D. A. S., Indic, Y. O., & Aqil, D. I. (2020). Meningkatkan keterampilan 
berpikir kritis siswa dengan menggunakan modul digital Visual Basic 
Applications (VBA). Prosiding Seminar Nasional Sains, 1(1), 65-69. 
https://proceeding.unindra.ac.id/index.php/sinasis/article/view/4090 

Atmajaya, D., & Saputra, R. (2021). Penerapan gamifikasi dalam pembelajaran: 
Studi kasus pada mata pelajaran biologi. Jurnal Teknologi Pendidikan, 
23(2), 156-170. 



JSEP (Journal of Science Education and Practice)               p-ISSN 2548-950X 
Volume 8, Number 2, 2024                                                    e -ISSN 2549-7170 
                                           

146 
Copyright © 2024 JSEP 
https://journal.unpak.ac.id/index.php/jsep 

Chemistry, V. I., & Pangatungan, M. (2023). Maximizing language acquisition in 
adult learners through strategies, technology, and cultural awareness. 
European Journal of English Language, Linguistics and Literature, 10(1), 
1-15. 

 
 
Díaz-Lauzurica, B., & Moreno-Ger, P. (2022). Gamification in STEM education: 

A systematic review. Education Sciences, 12(7), 450. 
Fadel, C., & Trilling, B. (2022). 21st century skills: Learning for life in our times 

(2nd ed.). John Wiley & Sons. 
Girsang, B., Sinaga, E. A. L., Tamba, P. G., Sihombing, D. I., & Siahaan, F. B. 

(2022, October). Analisis kemampuan berpikir kritis siswa dengan model 
Program for International Student Assesment (PISA) konten quantity pada 
materi himpunan di kelas VII SMP HKBP Sidorame Medan. SEPREN: 
Journal of Mathematics Education and Applied, 10(1). 
https://doi.org/10.36655/sepren.v3i2 

Hamdani, A. (n.d.). Peningkatan kemampuan: Berpikir kritis melalui metode 
eksperimen berbasis lingkungan. Jurnal Pendidikan Usia Dini, 9(2), 343-
361. https://jurnal.uns.ac.id/prosbi/article/viewFile/38412/25445 

Hartono, H., Fadhilah, A., & Slamet, A. (2021). Sistem layanan informasi PISA 
(Programme for International Student Assessment) Berbasis Website 
untuk guru IPA SMP dan SMA. Jurnal Pedagogi dan Pembelajaran, 4(3). 
https://doi.org/10.23887/jp2.v4i3.36810 

Hofstein, A., Eilks, I., & Bybee, R. (2021). Societal issues and their importance 
for contemporary science education. In I. Eilks, S. Markic, & B. Ralle 
(Eds.), Building bridges across disciplines for transformative education 
and a sustainable future (pp. 23-40). Springer. 

Huang, B., Hew, K. F., & Lo, C. K. (2020). Investigating the effects of 
gamification-enhanced flipped learning on undergraduate students' 
behavioral and cognitive engagement. Interactive Learning Environments, 
28(4), 419-435. 

Izzuddin, A. (2019, December). Sains dan pembelajarannya pada anak usia dini. 
Jurnal Pendidikan dan Sains, 1(3), 353-365. 
https://ejournal.stitpn.ac.id/index.php/bintang 

Lamrani, R., Abdelwahed, E. H., Chraibi, S., Qassimi, S., & Hafidi, M. (2022). 
Gamification and serious games for learning. In Innovations in Smart 
Cities Applications (pp. 485-494). Springer. 

López-Belmonte, J., Segura-Robles, A., Fuentes-Cabrera, A., & Parra-González, 
M. E. (2020). Evaluating activation and absence of negative effect: 
Gamification and escape rooms for learning. International Journal of 
Environmental Research and Public Health, 17(7), 2224. 

Mo'tasim. (2017). Penelitian penelitian dan sumbangannya terhadap ilmu 
pengetahuan (SAINS). Jurnal Studi Keislaman, 3(2). 
https://doi.org/10.37348/cendekia.v3i2.42 

Muslim, A., Suci, I., & Praatama, M. R. (2021). Analisis kebijakan pendidikan di 
Jepang, Finlandia, China dan Indonesia dalam mendukung Sustainable 



JSEP (Journal of Science Education and Practice)               p-ISSN 2548-950X 
Volume 8, Number 2, 2024                                                    e -ISSN 2549-7170 
                                           

147 
Copyright © 2024 JSEP 
https://journal.unpak.ac.id/index.php/jsep 

Development Goals. Jurnal Pendidikan Dasar, 6(2). 
https://doi.org/10.25078/AW.V6I2.2827?sid=semanticscholar 

Nugroho, A. A., & Susilowati, S. M. E. (2021). Pengembangan model 
pembelajaran gamifikasi untuk meningkatkan keterampilan berpikir kritis 
siswa SMA pada materi sistem pencernaan. Jurnal Inovasi Pendidikan 
IPA, 7(1), 78-90. 

Nurwanto, N., & Mustika, F. (2023). Gamification in science education: A meta-
analysis of its effects on student motivation and academic achievement. 
Research in Science Education, 53(2), 521-542. 

Prasetyo, T., Sari, E. N., & Putra, A. P. (2022). Challenges in implementing 
innovative teaching methods in Indonesian secondary schools: A 
qualitative study. Journal of Education and Learning (EduLearn), 16(1), 
80-91. 

Pratiwi, I., Suarsini, E., & Ibrohim. (2023). Efektivitas model pembelajaran 
gamifikasi terhadap keterampilan proses sains siswa pada materi sistem 
pencernaan. Jurnal Pendidikan Biologi, 14(2), 112-125. 

Purwanto, A., Sari, Y. A., & Husna, A. (2022). Kerangka kerja analisis kebutuhan 
model gamifikasi dalam pembelajaran sains. Jurnal Penelitian Pendidikan 
IPA, 8(1), 45-58. 

Putri, R. M., & Suparman, S. (2023). The effectiveness of gamified virtual 
laboratories in enhancing students' science process skills: A case study in 
biology education. Interactive Learning Environments, 31(3), 1358-1372. 

Putri, R. Y., Sudarti, S., & Prihandono, T. (2022). Analisis keterampilan proses 
sains siswa dalam pembelajaran rangkaian seri paralel menggunakan 
metode praktikum. Jurnal Pendidikan, 6(1). 
https://doi.org/10.33487/edumaspul.v6i1.3145 

Putrianti, A. H. (2018). Pengaruh sikap ilmiah dan berpikir kritis terhadap 
pengetahuan lingkungan melalui model pembelajaran kontekstual dengan 
pendekatan sets pada siswa kelas VII SMP Negeri 3 Palu. J Riset Pend. 
MIPA, 1(2), 63-74. 
https://new.jurnal.untad.ac.id/index.php/jrpm/article/download/82/48/100 

Rahmat, A., & Suryani, N. (2020). Analisis kebutuhan pengembangan model 
pembelajaran gamifikasi untuk meningkatkan motivasi belajar siswa. 
Jurnal Teknologi Pendidikan, 22(3), 198-210. 

Ratunguri, Y. (2016). Implementasi metode pembelajaran eksperimen untuk 
meningkatkan keterampilan proses sains mahasiswa PGSD. Jurnal 
Pedagogia, 5(2). 
https://pedagogia.umsida.ac.id/index.php/pedagogia/article/view/1366 

Revina, S. (n.d.). Skor siswa Indonesia dalam penilaian global PISA melorot, 
kualitas guru dan disparitas mutu penyebab utama. SMERU. 
https://smeru.or.id/id/article-id/skor-siswa-indonesia-dalam-penilaian-
global-pisa-melorot-kualitas-guru-dan-disparitas 

Sari, D. K., Suryanda, A., & Miarsyah, M. (2024). Improving science process 
skills through game-based learning in biology education: An experimental 
study. Journal of Science Education and Technology, 33(1), 132-145. 



JSEP (Journal of Science Education and Practice)               p-ISSN 2548-950X 
Volume 8, Number 2, 2024                                                    e -ISSN 2549-7170 
                                           

148 
Copyright © 2024 JSEP 
https://journal.unpak.ac.id/index.php/jsep 

Tafonao, T. (2018). Peranan media pembelajaran dalam meningkatkan minat 
belajar mahasiswa. Jurnal Komunikasi Pendidikan, 2(2). 
https://journal.univetbantara.ac.id/index.php/komdik/article/view/113/101 

Unwakoly, S. (2022). Berpikir kritis dalam filsafat ilmu: Kajian dalam ontologi, 
epistemologi, dan aksiologi. Jurnal Filsafat Indonesia, 5(2). 
https://ejournal.undiksha.ac.id/index.php/JFI/article/download/42561/2227
7/128001 

Widyastuti, E., Prayitno, B. A., & Ariyanto, J. (2022). Implementasi model 
pembelajaran gamifikasi pada materi sistem pencernaan untuk 
meningkatkan hasil belajar siswa SMA. Jurnal Pendidikan Biologi, 13(1), 
23-35. 

Wijaya, T. T., Ying, Z., & Purnama, A. (2023). The integration of gamification 
and critical thinking skills in STEM education: A systematic review. 
Eurasia Journal of Mathematics, Science and Technology Education, 
19(1), em2201. 

Yulianti, D. (n.d.). Ketika belajar tidak lagi menjadi beban, Kurikulum Merdeka 
siap mewujudkan generasi emas 2045. Guru Inovatif. 
https://guruinovatif.id/artikel/ketika-belajar-tidak-lagi-menjadi-beban-
kurikulum-merdeka-siap-mewujudkan-generasi-emas-
2045?username=dwiyuliantispd1 

 


