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Purpose of the study: This study examines the challenges faced by junior high
school teachers in implementing science teaching standards, with a particular
focus on issues related to instructional guidance, continuous assessment, and the
provision of resources. It aims to identify gaps and offer strategies to enhance
science education quality in Indonesian schools.

Methodology: A mixed-method approach was employed, combining classroom
observations, structured interviews, and questionnaires. Data were collected from
160 participants, including teachers and students from junior high schools in
Mantikulore District, Central Sulawesi. Quantitative data were analyzed using
descriptive statistics, while qualitative insights were drawn from thematic coding
of interviews and observations.

Main Findings: The findings reveal that while teachers demonstrate competence
in providing guidance and conducting assessments, significant challenges remain
in creating conducive learning environments. These include insufficient access to
modern teaching resources, limited training in continuous assessment methods,
and overcrowded classrooms that hinder effective science instruction. Students
reported that practical activities and hands-on experiments were often
constrained by a lack of laboratory materials, impacting their engagement and
understanding of scientific concepts.

Novelty/Originality of this study: This research provides localized insights into
the systemic and practical challenges faced by Indonesian schools in
implementing science teaching standards. It uniquely highlights the interplay
between resource availability, teacher development, and classroom practices.
The study proposes innovative strategies for resource allocation, capacity
building, and the integration of technology to address these gaps, contributing to
evidence-based policy recommendations.
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1. INTRODUCTION

Talking about the problems in education often feels like unraveling a tangled thread: intricate,
recurring, and challenging to resolve. Educational reform in Indonesia, although a beacon of hope, often remains
an elusive dream that struggles to deliver tangible improvements to people's lives [1]. Education serves as the
cornerstone of human capital development, playing a central role in community acculturation and societal
advancement [2]. It is an investment in human potential, crucial for individual growth and collective societal

progress [3].
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Formal education, particularly in schools, is the primary medium for learning, with science education
being an essential subject taught across all educational levels [4]. Science education equips students with an
understanding of the universe and its intricacies [5], fostering a generation capable of competing in the global era
[6]. Despite being a critical component of Indonesia's curriculum, science learning faces numerous challenges
that hinder its effectiveness and broader societal impact.

Science, as defined by Bobrowsky [7], is a systematic process to acquire knowledge about natural
phenomena through observation, testing, and investigation. It is not merely a collection of facts but a dynamic
process that involves discovering patterns, understanding cause-and-effect relationships, and deducing principles
that govern the universe. Science education extends beyond teaching facts; it emphasizes the process of
discovery, logical reasoning, and application of the scientific method [8], [9]. The importance of science
education lies in its dual role as a product (a body of knowledge comprising facts, concepts, and principles) and a
process (a systematic method for inquiry and experimentation) [12]. Furthermore, it instills scientific values such
as curiosity, critical thinking, openness to new ideas, and ethical responsibility towards living beings and the
environment [13]. Science education, when implemented effectively, develops not only intellectual rigor but also
social and moral values conducive to lifelong learning.

Despite its significance, the implementation of science education in Indonesia is fraught with obstacles.
As highlighted by the National Science Education Standards [14], science teaching must adhere to six key
standards, including planning inquiry-based learning, facilitating critical thinking, continuous assessment, and
creating supportive learning environments. However, teachers face significant challenges in meeting these
standards due to limited resources, administrative burdens, and lack of professional development opportunities
[25]. These issues hinder the ability of educators to design and deliver high-quality science learning experiences.

In many regions, including Mantikulore District in Palu, Central Sulawesi, the quality of science
learning in junior high schools remains suboptimal. The district's unique geographical and social characteristics
present additional challenges to education delivery. For instance, low participation rates among students in
classroom and laboratory activities are indicative of underlying issues such as limited motivation and
engagement, which may stem from ineffective teaching methods or inadequate resources [25]. Moreover, the
qualifications of science teachers in this region have raised concerns. Teachers often lack sufficient training to
implement inquiry-based learning or utilize modern pedagogical approaches, which are critical for engaging
students in scientific exploration. Administrative workloads further limit teachers' capacity to focus on lesson
planning and continuous assessment, compromising the overall learning process.

While several studies have explored general challenges in Indonesia's education system and science
learning, limited research focuses on localized contexts such as Mantikulore District. The majority of existing
research examines broad national trends or urban areas, leaving gaps in understanding how geographical,
cultural, and socio-economic factors affect science education in rural or semi-urban settings. Furthermore,
although the role of teacher qualifications and professional development has been discussed extensively, the
specific impacts of these factors on student engagement and learning outcomes in science remain underexplored.
This research seeks to bridge these gaps by examining the unique challenges faced by junior high school science
educators and students in Mantikulore District. It aims to identify specific obstacles, including teacher readiness,
resource availability, and contextual factors, that impede effective science learning. Additionally, this study will
explore potential strategies tailored to the local context, such as improving teacher training, optimizing resource
allocation, and fostering student engagement through innovative pedagogical approaches.

2. RESEARCH METHOD

This study employed a mixed methods research design combining quantitative and qualitative
approaches, with a descriptive method to provide a comprehensive understanding of the phenomena being
studied. The descriptive method aligns with the frameworks established by Agni & Zainal [26] and Sugiyono
[27]. The study was conducted between April and September 2024 in junior high schools located in Mantikulore
District, Palu, Central Sulawesi.

The research population consisted of all Grade VIII students from six junior high schools in
Mantikulore District, totaling approximately 1,600 students. A sample comprising 10% of the population (160
students) and science teachers was selected using simple random sampling. This technique assumes that the
population is homogeneous and ensures an unbiased representation of the students across all six schools. The
study relied on both primary and secondary data, collected from multiple sources within the field. The types of
data collected were: Quantitative data: Numerical data from student and teacher questionnaires. Qualitative data:
In-depth insights derived from classroom observations and interviews.

Data collection involved the following methods: Questionnaires: Distributed to students and teachers to
gather quantitative data on science teaching standards. In-depth Interviews: Conducted with selected respondents
to gain deeper insights into their experiences and challenges in science learning. Classroom Observations:
Performed to contextualize findings and corroborate questionnaire and interview data.
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The questionnaire employed a Likert scale format, with responses rated as follows:
e Strongly Agree: Score of 4
e Agree: Score of 3
e Disagree: Score of 2
e  Strongly Disagree: Score of 1
Data analysis was carried out in two stages: Quantitative Analysis: Descriptive statistical techniques
were used to analyze the questionnaire responses. The total scores were calculated and summarized to provide
insights into student and teacher perceptions of science learning standards. Qualitative Analysis: A thematic
analysis was applied to the interview and observation data to identify key challenges, themes, and patterns. This
approach facilitated the interpretation of qualitative data, enriching the findings from the quantitative analysis.
The mixed methods approach ensured that the quantitative data provided measurable insights into the research
problem, while the qualitative data added depth and context. By integrating these findings, the study aimed to
offer a nuanced understanding of the challenges and opportunities in improving science learning in the sampled
schools.

3. RESULTS AND DISCUSSION
The data presented appears to be the result of a descriptive statistical analysis of a questionnaire or
survey related to student learning standards. The results of the descriptive test can be seen in table 1.

Table. 1 Results of the Descriptive Test of Learning Standards and Student Assessment

N Range  Min Max Mean S.t d'. Variance  Skewness Kurtosis
Deviation
.. .. .. .. .. Std. .. .. .. Std. .. t
Statistic Statistic Statistic Statistic Statistic Statistic ~ Statistic Statistic Statistic
Error Error Error
Teaching — ¢, 14 22 36 2873 242 3.065 9393 -021 .192 -244 381
Standards B
Teaching — 17 23 40 3231 269 3400 11562 012 192 179 381
Standard C
Teaching ¢, 13 11 24 18.01 .198 2502 6258 .132  .192 900 .381
Standards D
Teaching — 160 2 38 60 4896 393 4975 24747 063 192 -284 .38l
Standards E

The following is the interpretation of the questionnaire answered by students regarding the teaching
standards of science teachers in junior high schools in Mantikulore District, based on teaching standards B, C, D,
and E:

Teaching standard B: Teachers as science guides and learning facilitators: a) Data were collected
through classroom observations, interviews, and questionnaires; b) The majority of students (23.8%) gave a
score of 31, which indicates a positive perception of the teacher's ability to guide and facilitate science learning.;
¢) The minimum score of 22 and the maximum score of 36, indicates a variation in students' perception of the
teacher's ability in this standard, although most assessments tend to be positive.

Teaching standard C: Science teachers are bound in continuous assessment of teaching and learning
students: a) Continuous assessment was rated 32.31 (scale 40), reflecting good implementation but with room for
improvement; b) Two sizable groups of students (16.9% each) gave scores of 33 and 32, indicating that most
students felt that the teacher had carried out the assessment in a sustainable manner well; ¢) The minimum score
of 23 and the maximum score of 40, indicates that there is a variation in students' perception of the teacher's
ability to conduct assessments, but most of the assessments are positive.

Teaching standard D: Science teachers design and manage a learning environment that allows the time,
space and resources needed to learn science to be available: a) The learning environment received the lowest
score of 18.01 (scale 24), highlighting significant resource and time constraints; b) Most students (29.4%) gave a
score of 18, indicating that there are still many students who feel that the learning environment is not optimal in
providing the time, space, and resources needed to learn science; ¢) The minimum score of 11 and the maximum
score of 24, indicates that there is a considerable variation in student perception. This shows that there is
significant room for teachers to improve the quality of the science learning environment.

Teaching standard E: Science teachers develop a science learning community that reflects the
intellectual rigor of scientific inquiry and attitudes and social values that are conducive to science learning: a)
Developing a science learning community was rated 48.96 (scale 60), showing strong teacher efforts in fostering
collaborative and inquiry-based learning; b) The majority of students (21.9%) gave a score of 52, indicating that
most students felt that the teacher had succeeded in creating a positive learning community. The minimum score
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is 38 and the maximum is 60, indicating variation in student perception, but most assessments tend to be
positive.

The study provides an insightful overview of respondents' evaluations of learning standards, offering a
foundation for understanding the current state of science education. While the overall assessment trends
positively, notable variations indicate the need for tailored interventions to address disparities. The standard
deviation highlights considerable differences in respondents' perspectives, with some providing ratings
significantly above or below average. Slight negative skewness and positive kurtosis suggest that the data
distribution, though not entirely normal, deviates only marginally, making the findings robust for analysis.

Teaching Standard B emphasizes the role of teachers in facilitating science learning by presenting
concepts clearly, encouraging student inquiry, and providing diverse resources such as textbooks, interactive
simulations, and videos. The results indicate that teachers effectively foster an open and collaborative classroom
environment, encouraging discussion, experimentation, and critical thinking. However, students also identify
areas for improvement, signaling opportunities for teachers to refine their facilitation methods further. A key
limitation in optimizing this standard is the inadequacy of facilities and infrastructure, as identified through
teacher interviews. Many sample schools face challenges, including damaged laboratory equipment and
insufficient resources, which hinder effective science facilitation. These constraints, persisting since 2018,
negatively impact both the teaching process and student outcomes [33]-[35]. Addressing these challenges
requires investments in infrastructure and training for innovative teaching strategies that compensate for resource
limitations.

Teaching Standard C highlights the necessity of ongoing assessment throughout the learning process.
The study shows this standard is moderately implemented, reflecting efforts by teachers to assess students
continuously. However, several constraints were identified, including limited time and resources. Designing,
implementing, and analyzing continuous assessments demand significant teacher effort, which is often
constrained by large class sizes, administrative duties, and inclusive classroom requirements [36], [37]. The
findings also underscore the increasing diversity of student learning needs, necessitating more inclusive and
differentiated assessment practices. While teachers are adapting to these demands, systemic support in the form
of time allocation, additional resources, and professional development is essential to optimize continuous
assessments.

Teaching Standard E emphasizes creating a collaborative science learning environment that supports
critical thinking, ethical inquiry, and respect for diverse perspectives. This standard has been well implemented,
with teachers fostering active participation, curiosity, and scientific rigor among students. Collaborative learning
communities have been instrumental in encouraging students to explore scientific inquiry, accept failure as part
of the process, and engage in ethical discourse [38]. One notable finding is the role of teacher leadership in
driving the success of this standard. Teachers who demonstrate strong leadership skills can create dynamic and
inclusive science communities, leading to improved learning outcomes. Supporting teacher leadership through
targeted training programs can further enhance the impact of this standard on students' scientific attitudes and
values.

Teaching Standard D, which involves designing and managing a science learning environment with
adequate time, space, and resources, remains the most challenging to implement. Insufficient budgets, lack of
materials, and inadequate facilities were highlighted as significant barriers [39], [40]. High teacher workloads
further exacerbate the issue, limiting their ability to create and sustain an optimal learning environment. To
address this gap, schools must prioritize investments in infrastructure and provide teachers with access to
essential resources. Additionally, reducing administrative burdens and optimizing class sizes can free up time for
teachers to focus on designing effective learning environments.

This study offers a nuanced understanding of the relationship between learning standards and their
practical implementation in science education. By combining quantitative data with qualitative insights from
teacher interviews, it provides a comprehensive analysis of strengths and weaknesses in teaching practices. The
findings emphasize the critical interplay between teacher capacity, infrastructure, and systemic support in
achieving educational goals. The implications are significant for policymakers and school leaders. Strengthening
infrastructure, enhancing teacher training programs, and promoting teacher leadership are vital steps toward
improving the quality of science education. Additionally, fostering a culture of continuous assessment and
inclusive learning can lead to more equitable and effective educational outcomes.

The study focuses on a limited geographical area (Mantikulore District), which may restrict the
generalizability of findings to other regions. The lack of adequate facilities in many sample schools limits the
ability to test the full potential of teaching standards. Reliance on teacher and student perceptions introduces a
degree of subjectivity, which may not fully reflect actual teaching practices.
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4. CONCLUSION

This study concludes that science teachers in the Mantikulore District exhibit commendable
competency in providing guidance and fostering community engagement. However, there remains significant
room for improvement in designing and implementing optimal learning environments. Key challenges include
resource constraints and the need for more robust continuous assessment practices, both of which are critical to
improving the overall quality of science education in the district.

The findings underscore the importance of addressing systemic barriers, such as limited access to
teaching materials and inadequate training opportunities, to enable teachers to create more effective learning
environments. Enhancing continuous assessment practices can also provide teachers with better tools to monitor
student progress and adapt their teaching strategies accordingly. Future research should focus on developing and
evaluating scalable interventions, such as teacher professional development programs, low-cost resource
innovations, and digital learning tools that can be adapted to similar educational contexts. Moreover,
comparative studies across different regions could provide broader insights into effective strategies for
improving science education, ensuring that solutions are contextually relevant while addressing the diverse needs
of students and teachers alike.
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