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INTRODUCTION

Abstract. The purpose of this study was to formulate effective student
competency development at MAN 1 Mataram in improving achievement
in science, identify factors that influence student competency
development in participating in science competitions at MAN 1
Mataram, and describe the results of implementing student competency
development at MAN 1 Mataram in improving achievement in science
competitions. This study employs a qualitative approach, utilising a
case study method. The data sources used are both primary and
secondary. Primary data sources are obtained from teachers, lecturers,
alumni, and students who are part of the KSM team. Secondary data
sources, on the other hand, are obtained from archives, photographs,
and literature studies, including book media. Data collection techniques
are carried out through interviews, observation, and documentation. The
data analysis procedure involves data collection, analysis, reduction,
display, and verification, as well as data examination using credibility
tests, transmissibility tests, defendability, and confirmability. The results
of this study are: 1) The coaching process follows systematic stages,
including scheduled time, additional lesson hours, practice questions
with varying difficulty levels (from easy to complex), and private
tutoring; 2) Factors that influence student competency coaching at MAN
1 Mataram in participating in science competitions, namely internal and
external factors; 3) The implementation of student competency
coaching at MAN 1 Mataram has been proven effective in improving
science competition achievements, as evidenced by increased
academic achievement, strengthened scientific skills, and the
development of students' competitive character.

Keywords: Coaching; Competence; Science Competition.

and improve scientific literacy. Therefore, it is

Education in Indonesia, particularly science edu-
cation, plays a crucial role in preparing the na-
tion's young generation to be intelligent, creative,
and innovative; this is in line with the goals of
national education as stated in Law No 20 of
2003 concerning the National Education System,
namely to educate the nation's life and develop
the whole Indonesian person. One effort to
achieve this goal is to improve students' compe-
tence in science. Science competitions are one of
the right places to measure and improve stu-
dents' competence in science.

Science is fundamental in the era of globalisation
because it helps us understand the world around
us, improve the quality of life, increase the na-
tion's competitiveness, prepare for the future,
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essential to continue studying science and devel-
oping a scientific culture in society. "Guidance"
comes from the word "bina", which means
"build". The definition of guidance is a process or
approach used to achieve better results. Guid-
ance can be interpreted as development, namely
changing something so that it becomes new and
has higher value. Guidance also has the meaning
of renewal, making something more suitable and
valuable for better and more effective needs, so
that it can contribute to the success of building
quality human resources.

According to authors [1], student development is
an effort made by madrasahs to guide, direct, and
motivate students so that they can carry out their
learning activities effectively, ultimately leading

2020


http://www.unram.ac.id/
http://dx.doi.org/10.22178/pos.119-21
mailto:baiqzuhriatun77@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

Path of Science. 2025. Vol. 11. No 6

ISSN 2413-9009

to growth and development. Student develop-
ment is an effort by madrasahs (secondary
schools) through student activities outside of
class hours to ensure that students can grow and
develop as whole human beings, in line with the
goals of national education and state ideology [2].

This study examines the context of student com-
petency development at MAN 1 Mataram, a state
madrasah that has achieved notable success in
the field of science. Competence is a combination
of knowledge, skills, values and attitudes that are
reflected in habits of thinking and acting [3].
Meanwhile, authors [4], defines competence as a
unique integrated network of knowledge, skills,
attitudes and values that are reflected in patterns
of thinking and patterns of action; this can pro-
vide a clearer picture of the factors that contrib-
ute to student achievement at MAN 1 Mataram,
allowing for more effective student competency
development that is tailored to the madrasah
context. Enriched science curriculum, active and
enjoyable science learning, utilisation of Infor-
mation and Communication Technology (ICT),
and collaboration with various parties. High stu-
dent interest in science and competent graduates
in the field of science.

Madrasahs play a crucial role in enhancing the
scientific competency of madrasah students.
Here are some of the roles of madrasahs in this
regard, namely:

1) Organising Quality Science Learning;

2) Instilling Scientific Attitudes in Students;

3) Improving Students' Science Literacy;

4) Building a Science Culture in Madrasahs;
5) Integrating Science with Islamic Education.

By carrying out these roles, MAN 1 Mataram has
specific student competency goals to participate
in science competitions. These goals are designed
to prepare students to compete competitively in
various science competitions at regional, nation-
al, and international levels.

In general, the objectives of student competency
in participating in science competitions at MAN 1
Mataram can be categorised into three main as-
pects: mastery of Science Knowledge, Develop-
ment of Science Skills, and Cultivation of scien-
tific attitudes. The achievement of the objectives
of MAN 1 Mataram, specifically student compe-
tency in participating in science competitions, is
expected to bring benefits to students, madras-
ahs, the nation, and the state. For students to im-
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prove student achievement and abilities in the
field of science, foster student interest and talent
in the field of science, prepare students to con-
tinue their education to a higher level, and in-
crease student competitiveness in the global era.
For Madrasahs to improve the image and reputa-
tion of the madrasah as a superior madrasah in
the field of science, attract the interest of pro-
spective new students, and enhance the quality
of education in the madrasah. Meanwhile, the Na-
tion and State produce a young generation that is
intelligent, creative, and innovative, who can con-
tribute to the advancement of science and tech-
nology in Indonesia.

Several students achieved notable successes in
various fields, both at the local, regional, Provin-
cial, National, and international levels. In 2021,
winning 1st place in Geography at the Provincial
KSM entitled them to advance to the national lev-
el, where they represented West Nusa Tenggara
in the Madrasah Science Competition. Additional-
ly, they won third place in Economics at the Pro-
vincial KSM that same year. In 2022, they won a
silver medal in Biology at the International Sci-
ence Olympiad (ISO), a prestigious online event
organised by the Indonesian Competition Institu-
tion from January 30 to February 2, 2022. In
2022, they won a gold medal at the Indonesian
Student Science Olympiad in Biology at the
SMA/MA/SMK level, held at the National level by
the Genius Competition on February 20, 2022.
Participants from all over Indonesia attended the
event. After undergoing a city-level selection, five
students from MAN 1 Mataram successfully ad-
vanced to the provincial level in the 2023 Mad-
rasah Science Competition (KSM) in the subjects
of Mathematics, Physics, Economics, Chemistry,
and Geography. The Indonesian Ministry of Reli-
gion, the Ministry of Education, Culture, Re-
search, and Technology, along with other reputa-
ble institutions, recognised the achievements in
both academic and non-academic fields.

METHODS

The research team conducted this study at MAN
1 Mataram, located at JI1. Pendidikan No 31, Dasan
Agung Baru, Kec. Selaparang, Mataram City, West
Nusa Tenggara. They aimed to achieve the fol-
lowing objectives:

1) To formulate effective student competency
development at MAN 1 Mataram in improving
achievement in science;
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2) To identify factors that influence student com-
petency development in participating in science
competitions at MAN 1 Mataram;

3) To describe the results of the implementation
of student competency development at MAN 1
Mataram in improving achievement in science
competitions.

This study employs a qualitative approach to
generate descriptive data and written accounts
using a case study method. The purpose of quali-
tative research is to gain a holistic understanding
of social phenomena and increase in-depth com-
prehension [5]. This research method emerged
due to a paradigm shift in the way reality, phe-
nomena, or symptoms are viewed [6].

The subjects of this study included the Principal
of Madrasah, the Vice Principal of Student Affairs,
Teachers involved in the KSM team, Laboratory
assistants, KSM supervisor lecturers, Alumni of
the KSM team, and Students of MAN 1 Mataram
who were part of the KSM team. The reinforcing
informant to cross-check the data from the find-
ings was the Vice Principal of Student Affairs. The
determination of research subjects in this quali-
tative research setting employed purposive sam-
pling. Purposive sampling is a technique for se-
lecting research subjects from either key inform-
ants or reinforcing informants, with specific con-
siderations in mind [7].

The data sources used in this study include both
primary and secondary data. Primary data is data
taken directly by researchers from their sources
without any intermediaries [5]. Researchers
search for and collect data from informants
through both interviews and field observations.
Data sources in qualitative research are words
and actions, as well as written sources, photos
and statistics. Primary data sources are obtained
from interviews and observations of teachers in-
volved in the KSM team, lecturers associated
with the KSM team, KSM alums, and students
participating in the KSM team. In this qualitative
research, secondary data sources, in addition to
words, language, and actions from informants,
can also be obtained through literature studies,
including books, media, and the internet, to sup-
port analysis and discussion.

Data collection can be conducted through inter-
views, questionnaires, observations, or a combi-
nation of these methods [8]. The data analysis
technique employed in this study is an interac-
tive model analysis, as described by the authors
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[9], comprising data collection, data reduction,
data display, and verification. Meanwhile, to
check the validity of the data using the Credibil-
ity, transferability, dependability, and confirma-
bility tests.

RESULTS AND DISCUSSION

Effective Student Competency Development in Par-
ticipating in Science Competitions at MAN 1 Mata-
ram. Developing student competencies in partic-
ipating in science competitions at MAN 1 Mata-
ram requires a systematic and research-based
approach to be effective in improving academic
achievement. According to authors [10], success-
ful coaching strategies typically integrate project-
based learning methods (PBL), scientific re-
search, and intensive guidance focused on prob-
lem-solving. In this context, the formation of spe-
cial olympiad classes with guidance from experi-
enced teachers or academics from universities is
a strategic step that can help students under-
stand science concepts in depth and apply them
[11]. Additionally, the Problem-Based Learning
(PBL) approach has been demonstrated to en-
hance students' critical thinking skills in solving
analytical and complex Olympiad questions [12].

The success of coaching is also greatly influenced
by supporting factors, such as the availability of
laboratories, the active role of supervising teach-
ers, and student motivation. Research by authors
[13] indicates that adequate laboratory facilities
play a significant role in enhancing students' ex-
perimental skills, which are a crucial aspect in
science competitions. Additionally, the support of
teachers who possess high competence in their
fields and have experience guiding students in
competitions significantly influences their aca-
demic achievements. Student motivation is also a
crucial factor, where psychological coaching and
regular practice can increase their self-
confidence and competitiveness in facing the
challenges of the Olympiad. By utilising digital-
based learning technology, such as e-learning
platforms and artificial intelligence (Al), students
can more easily access learning materials that
align with the needs of the competition [14].

The leadership team at MAN 1 Mataram can take
several strategic steps to enhance the effective-
ness of coaching. First, madrasas can develop ad-
ditional curricula specifically for olympiads that
are tailored to national and international compe-
tition standards [14]. School administrators
should conduct regular teacher training sessions
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to update teachers on developments in science
and the latest educational strategies [15]. Addi-
tionally, collaborating with universities and re-
search institutions can provide students with op-
portunities to receive guidance from experts and
access more advanced research facilities [16].
Finally, financial support through scholarships or
sponsorships from external parties can help pro-
vide better facilities and offer incentives for stu-
dents who excel [17]. By implementing these
strategies comprehensively, MAN 1 Mataram can
produce highly competent students who can
compete at the national and international levels
in the field of science.

Factors Influencing Student Competency Devel-
opment in Participating in Science Competitions at
MAN 1 Mataram. Student competency develop-
ment in participating in science competitions at
MAN 1 Mataram is influenced by various factors
that can determine the effectiveness of training
and student readiness in academic competitions.
One of the main factors is the curriculum and
learning methods applied in the development.
According to authors [18], an inquiry-based
learning and problem-based learning (PBL) ap-
proach can improve students' critical thinking
skills, which are essential in science competi-
tions. Additionally, the blended learning method,
which combines online and offline learning, ena-
bles students to access competition materials
more flexibly [19]. Not only the learning method,
but also the duration and intensity of develop-
ment, have a significant influence on student
readiness. A study by authors [20] found that
madrasas implementing a periodic development
system, which included simulation questions and
laboratory experiments, achieved a higher suc-
cess rate in science competitions compared to
madrasas that only provided development before
the competition.

In addition to academic factors, the role of teach-
ers and mentors is also a crucial factor in foster-
ing student competency. Teachers with experi-
ence in guiding science Olympiads can provide
more effective problem-solving strategies and
build student motivation to achieve higher levels
[21]. Furthermore, collaboration with universi-
ties and research institutions plays a crucial role
in providing students with additional insights.
Research conducted by authors [22] found that
madrasas that collaborate with universities in
offering science coaching have a higher success
rate in academic competitions. In addition to
teachers, support from parents is also very influ-
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ential in shaping students' competitive mentality.
A study conducted by authors [23] found that
students with strong family support, in the form
of both motivation and access to learning facili-
ties at home, tend to perform better in science
competitions.

Another factor that is no less important is the
availability of supporting facilities and resources
in fostering science competencies. According to
research by authors [24], madrasas with com-
plete laboratories and experimental-based teach-
ing materials have a higher success rate in pro-
ducing outstanding students in science olympi-
ads. In addition, the use of technology such as
computer-based testing and artificial intelligence
(Al)-based learning applications is also an essen-
tial element in improving students' understand-
ing of complex science concepts [10]. Support
from the government and educational institu-
tions, in the form of funding and scholarships for
outstanding students, is also a factor that can in-
crease students' motivation to compete [25]. By
optimising these factors, MAN 1 Mataram can
create a more effective coaching system and pro-
duce students who can compete in science com-
petitions both at the national and international
levels.

Implementation of Student Competency Develop-
ment in Improving Science Competition Achieve-
ment at MAN 1 Mataram. Student competency
development in improving science competition
achievements at MAN 1 Mataram is achieved
through the formation of science study groups,
including Mathematics, Physics, Chemistry, Biol-
ogy, Economics, Geography, and Informatics
groups, by Madrasahs. This activity is held rou-
tinely outside of formal class hours. The imple-
mentation is a regular meeting schedule with
planned materials and activities, guidance by
competent and dedicated science teachers, and a
focus on deepening the material, solving Olympi-
ad questions, and developing experimental skills.
Its implementation can also increase the number
of students who pass the selection to the provin-
cial and national levels in various science compe-
titions. According to research by authors [26],
madrasahs that implement problem-based learn-
ing (PBL) and inquiry learning-based coaching
strategies can improve students' conceptual un-
derstanding and critical thinking skills, which
contribute to their success in academic competi-
tions. Additionally, intensive guidance programs
implemented periodically have helped students
become better prepared to face the challenges of
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competition, as evidenced by the increase in their
average scores on the Olympiad exam simula-
tion [27].

The positive impact of implementing this coach-
ing is evident not only in the increase in the
number of students who excel, but also in the
strengthening of their academic character. Ac-
cording to research conducted by authors [28],
students who participate in coaching programs
consistently demonstrate improvements in
learning discipline, problem-solving skills, and
teamwork abilities. Additionally, the use of tech-
nology in coaching, such as computer-based sim-
ulations and interactive online learning, also con-
tributes to enhancing the effectiveness of training
[29]. Thus, the results of implementing student
competency coaching at MAN 1 Mataram have
proven effective in improving science competi-
tion achievements, as evidenced by increased
academic achievement, strengthened scientific
skills, and the development of students' competi-
tive character.

The success of this coaching program is also sup-
ported by increased involvement of mentor
teachers and collaboration with higher education
institutions. A study conducted by authors [30]
demonstrated that direct mentoring from expe-
rienced teachers in science olympiads has a sig-
nificant impact on student achievement. Addi-
tionally, collaboration with universities through
training and guidance on laboratory experiments
provides students with access to more in-depth
learning materials and methods [31]. Motiva-
tional factors also play a significant role in stu-
dent achievement. Research by authors [32] in-
dicates that the presence of academic awards and
incentives can enhance students' enthusiasm and
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