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ABSTRACT 
This study examines the profile of science process skills and scientific attitudes among students in Nunukan Regency. The study population includes 9th-grade students from junior high schools during the 2023/2024 school year. The research involved 243 students to evaluate science process skills and 332 students to assess scientific attitudes through questionnaires spanning 21 different schools. The research type is descriptive quantitative, with a random sampling technique used. The study administered 27 questions on electrical circuit material and a scientific attitude questionnaire with 40 statement items using a Likert scale. The results show varying levels of science process skills: observing (40%), classifying (39.4%), predicting (30.87%), planning experiments (40.6%), formulating hypotheses (40.2%), interpreting data (38.4%), implementing concepts (38.7%), measuring (37.3%), and communicating (36.2%). The average score for science process skills was 38%, falling into the low category. In contrast, scientific attitude scores were higher: curiosity (71.3%), critical thinking (71.3%), respecting data/facts (63%), open-mindedness (74.1%), cooperation (68.1%), and honesty (72.2%), with an average score of 70%, falling into the high category.
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ABSTRAK
Penelitian ini mengkaji profil keterampilan proses sains dan sikap ilmiah di kalangan siswa di Kabupaten Nunukan. Populasi penelitian mencakup siswa kelas 9 SMP pada tahun ajaran 2023/2024. Penelitian ini melibatkan 243 siswa untuk mengevaluasi keterampilan proses sains dan 332 siswa untuk menilai sikap ilmiah melalui kuesioner yang mencakup 21 sekolah berbeda. Jenis penelitian adalah deskriptif kuantitatif, dengan menggunakan teknik pengambilan sampel secara acak. Penelitian ini memberikan 27 pertanyaan tentang materi rangkaian listrik dan kuesioner sikap ilmiah dengan 40 item pernyataan menggunakan skala Likert. Hasil penelitian menunjukkan tingkat keterampilan proses sains yang bervariasi: mengamati (40%), mengklasifikasi (39,4%), memprediksi (30,87%), merencanakan percobaan (40,6%), merumuskan hipotesis (40,2%), menginterpretasi data (38,4%), menerapkan konsep (38,7%), mengukur (37,3%), dan berkomunikasi (36,2%). Skor rata-rata untuk keterampilan proses sains adalah 38%, yang termasuk dalam kategori rendah. Sebaliknya, skor sikap ilmiah lebih tinggi: rasa ingin tahu (71,3%), berpikir kritis (71,3%), menghargai data/fakta (63%), berpikiran terbuka (74,1%), kerja sama (68,1%), dan kejujuran (72,2%), dengan skor rata-rata 70%, yang termasuk dalam kategori tinggi.
Kata Kunci: Analisis; Keterampilan Proses Sains; Sikap Ilmiah






	















INTRODUCTION 
Science is the study of understanding scientific concepts through the scientific method, which involves various stages to produce discoveries (Tursinawati & Widodo, 2019). Science learning aims to acquire competencies and attitudes and develop concepts related to natural phenomena (Sakti et al., 2021). Science education should focus on cultivating students' scientific process skills and attitudes. This approach is valuable because it aids students in grasping scientific concepts, promotes hands-on learning and exploration, and develops their abilities to think critically, analytically, and creatively. 
In the era of globalization and technology, science process skills are becoming increasingly important. Applying scientific processes and methods is crucial for equipping students to tackle the complex challenges they will encounter in the 21st century (Turiman et al., 2012; Wardani & Djukri, 2019). Scientific process skills play a crucial role in science education as they foster students' critical thinking capabilities (Purwanti & Heldalia, 2022), solve problems (Widyaningsih et al., 2020) and understand scientific concepts deeply (Inayah et al., 2020). The skills of scientific processes not only enhance students' scientific knowledge but also prepare them to face real-world challenges by applying the scientific method in daily life (Harlen, 2013; Juniar et al., 2021), and has an impact on student's academic achievement (Listiani & Kusuma, 2024; Sideri & Skoumios, 2021).
The learning of science should emphasise the ability to develop various skills and abilities, especially those used in scientific processes (Darmaji et al., 2023). The science learning process focuses on understanding concepts and requires science process skills, which involve the ability to investigate and discover, used by scientists to solve problems and formulate results (Musliman & Damayanti, 2023). The development of students' conceptual understanding and higher-order thinking abilities is significantly enhanced by their science process skills (Lederman & Lederman, 2012). Developing scientific process skills during early childhood education can establish a robust basis for children's future comprehension of scientific concepts (Jirout & Zimmerman, 2015).
The abilities to think critically, reason logically, and act efficiently are fundamental scientific process skills that enable individuals to achieve specific outcomes effectively (Elvanisi et al., 2018). Science process skills are designed to encourage students to take a more active role in comprehending and mastering their learning journey (Prasasti, 2018). Scientific process skills play a crucial role in education, enabling students to cultivate critical and analytical thinking capabilities essential for comprehending and implementing scientific principles, using scientific process skills in learning yields more significant learning outcomes than learning that relies on textbooks (Akcay & Yager, 2016). Science learning is more meaningful (Kurniawan & Djukri, 2022). Other research shows that scientific process skills help students effectively carry out observations, classifications, measurements, and data interpretation, which in turn enhances their deep understanding of science material (Mustain et al., 2015). 
Besides knowledge and skills, attitudes are also learning achievements, one of which is the scientific attitude. A scientific attitude enables students to act rationally, consistently, and objectively when facing a problem. The scientific attitude is closely related to creating engaging and meaningful science learning (Suryantari et al., 2019). The scientific attitude is developed through the learning experiences gained by students (Saputra et al., 2023). The scientific mindset plays a crucial role in determining how well students perform academically. Those who possess a strong scientific attitude tend to participate more actively in their studies and attain superior academic results compared to their peers who lack such an attitude (A. T. Putri et al., 2017).
The scientific attitude is an attitude that a scientist must possess when facing problems (F. F. K. Sari & Lahade, 2022). Students' strong scientific attitude is shaped by various elements, including instructional approaches, learning resources, motivational factors, psychological well-being, and environmental support. Scientific attitude positively influences learning outcomes (Hardiyanti et al., 2024; Mustain et al., 2021). Scientific attitude can be improved through quality learning (Sati & Mutmainnah, 2023). Good science learning is learning that can involve students in understanding the material and forming attitudes or character in students (Putri & Gumala, 2023). Scientific attitude needs to be instilled during science learning so that students dare to express opinions and attitudes of perseverance, responsibility, and discipline.
With the aforementioned information, it is essential to assess science process skills and scientific attitudes. Assessing these skills and attitudes enables teachers to evaluate how well students understand and are able to apply scientific concepts in real-world situations. By measuring science process skills and scientific attitude, teachers can identify areas where students may experience difficulties and require specific interventions to develop more effective and targeted teaching strategies to address these weaknesses. This measurement also provides valuable data that can be used for further research and better curriculum development. With accurate data on student skills, policymakers and educators can develop programs that are more suited to student needs and the demands of the times.

RESEARCH METHODS
 This research employs a quantitative approach with an experimental design to assess science process skills and scientific attitudes. The research sample was selected using a random sampling technique from 9th-grade junior high school students in Nunukan Regency. Students answered questions and questionnaires created in Google Forms and distributed to students in Nunukan district. Students were randomly selected to ensure proportional representation from various regions in Nunukan Regency. As a result, 21 schools were obtained as respondents. The list of junior high schools and the distribution of students participating in this assessment can be observed in Table 1.
Table 1. List of Schools and Distribution of Respondents
	
No.
	
School Name
	Total of respondent's Science Process Skills
	Total of respondent’s Scientific Attitudes

	1
	SMPN 1 Nunukan
	23
	27

	2
	SMPN 2 Nunukan
	12
	17

	3
	SMPN 3 Nunukan
	12
	15

	4
	SMPN 1 Nunukan Selatan
	8
	10

	5
	SMPN 2 Nunukan Selatan
	9
	10

	6
	SMPN 3 Nunukan Selatan
	6
	9

	7
	SMPN 4 Nunukan Selatan
	11
	16

	8
	SMP IT Ibnu Sina Nunukan
	10
	13

	9
	SMP Frateran Santo Gabriel
	9
	16

	10
	SMPN 1 Sebatik
	15
	18

	11
	SMPN 1 Sebatik Utara
	9
	15

	12
	MTs Alkhairat
	11
	17

	13
	SMPN 2 Sebatik Barat
	9
	12

	14
	SMPN 1 Krayan
	8
	14

	15
	SMPN 1 Tulin Onsoi
	16
	19

	16
	SMPN 2 Tulin Onsoi
	11
	23

	17
	SMP Integral Hidayatullah
	9
	13

	18
	SMPN 1 Sebuku
	15
	22

	19
	SMPN 2 Sebuku
	17
	19

	20
	SMPN 1 Sei Menggaris
	13
	17

	21
	MTS As’adiayah
	10
	10

	Total Respondents
	N = 243
	N = 332



Research instruments, such as science process skills tests, were used to collect data. The collected data was analyzed using descriptive statistical techniques to examine the high and low levels of science process skills among 9th-grade junior high school students in Nunukan Regency. In this study, multiple-choice questions focusing on electrical circuit material were used. Information regarding the science process skills indicators used in this research can be seen in Table 2.
Table 2. Science Process Skills Indicators
	No.
	Science Process Skills Indicators
	Question number
	Total of Question

	1
	Observing
	2, 12, 17
	3

	2
	Classifying
	5, 22, 27
	3

	3
	Predicting
	1, 16, 18
	3

	4
	Planning experiments
	3, 14, 19
	3

	5
	Proposing a hypotheses
	4, 7, 20
	3

	6
	Interpreting data
	6, 24, 25
	3

	7
	Applying concepts
	8, 9, 23
	3

	8
	Measuring
	10, 13, 21
	3

	9
	Communicating
	11, 15, 26
	3

	Total
	
	27


	
The science process skills instrument in Table 2 has undergone empirical testing and was then analyzed using the Quest program to assess its compatibility with the Rasch model. The INF MNSQ for all test items was found to be between 0.88 and 1.12, with a reliability of estimate value of 0.83. This means that all questions align with the Rasch model and have good criteria. This is supported by Susdelina et al. (2018), who stated that INF MNSQ values falling within the range of 0.77 - 1.30 fit the Rasch model. The reliability criteria for the Rasch model are as follows: < 0.67 is weak, 0.67 - 0.80 is moderate, 0.81 - 0.90 is good, 0.91 - 0.94 is excellent, and > 0.94 is ideal.
The instrument used to assess scientific attitude capabilities employs a questionnaire with a four-category Likert scale: 4 points for strongly agree, 3 points for agree, 2 points for disagree, and 1 point for strongly disagree, with a total of 40 statements. The indicators of scientific attitude are shown in Table 3.
Table 3. Scientific Attitude Indicators
	No.
	Scientific Attitude Indicators
	Statement Number
	     Number of          Statements

	
	
	Positive
	Negative
	

	[bookmark: _Hlk177421267]1
	Curiosity
	           1, 4, 6
	     2, 3, 5, 7
	7

	2
	Being critical 
	           8, 10, 12
	         9, 11
	5

	3
	Respect for data/facts
	           13, 16, 20, 21
	14, 15, 17, 18, 19
	9

	4
	Open-minded
	                22, 24, 26
	   23, 25, 27, 28
	7

	5
	Collaboration
	           29, 30, 32,34
	   31, 33, 35
	7

	6
	honesty
	           36, 38, 39
	  37, 40
	5

	                        Total
	         40


The scientific attitude instrument in Table 3 has been empirically tested using the Quest program, and it was found that the INF MNSQ values range between 0.88 – 1.26, and the reliability value is 0.77, which falls into the medium category. This indicates that the scientific attitude instrument conforms to the Rasch model. The criteria for each indicator of science process skills and scientific attitude measured can be seen in Table 4. 
Table 4. Range of Values for Science Process Skills and  Scientific Attitude
	No.
	Range of Values 
	Criteria

	1
	81 ≤ X  
	Very high

	2
	61 ≤ X < 81
	High

	3
	41 ≤ X < 61
	Medium

	4
	21 ≤ X < 41
	Low

	5
	X < 21
	Very low


modified from (Febryana et al., 2020; Bahri et al., 2022;  Santiawati et al., 2022).

RESULT AND DISCUSSION
[image: ]After going through the data analysis stage, the science process skills of 243 middle school students with different academic backgrounds, representing students in the Nunukan Regency area, were obtained, as shown in Graph 1.
Graph 1. Scores for Each Indicator of Science Process  Skills
Based on Graph 1, it was found that the science process skills for each indicator are as follows: observing 40%, classifying at 39.4%, predicting at 30.87%, planning experiments 40.6%, formulating hypotheses at 40.2%, interpreting data 38.4%, implementing concepts 38.7%, measuring 37.3%, and communicating 36.2%. To see the average values and categories for each indicator, refer to Table 5.
Table 5. Results of Each Indicator of Science Process Skills
	No.
	Science Process Skills Indicators
	Average Score of Each Indicator (%)
	Category

	1
	Observing
	40
	Low

	2
	Classifying
	39,4
	Low

	3
	Predicting
	30,87
	Low

	4
	Planning experiments
	40,6
	Low

	5
	Proposing a hypotheses
	40,2
	Low

	6
	Interpreting data
	38,4
	Low

	7
	Applying concepts
	38,7
	Low

	8
	Measuring
	37,3
	Low

	9
	Communicating
	36,2
	Low

	Average Score of Science Process Skills
	38
	Low



[image: ]Based on Table 5, it can be concluded that all indicators of science process skills fall into the low category. The average score for students' science process skills is 38, which is considered low. If respondents are grouped according to the criteria from Table 4 regarding science process skills, the results are as shown in Graph 2.








Graph 2. Percentage of Respondents by Category
Based on Graph 2, the category of students' science process skills shows that 6.67% of students, or 16 students, fall into the very high category, 7.4% of students, or 18 students, fall into the high category, 15.6% of students, or 38 students, fall into the medium category, 59.7% of students, or 145 students, fall into the low category, and 10.7% of students, or 26 students, fall into the very low category.
[image: ]The scientific attitude scores for each indicator among 9th-grade students in Nunukan Regency can be seen in the following Graph 3.

Graph 3. Average Scientific Attitude Scores
Graph 3 shows that the values of scientific attitudes are as follows: curiosity at 71.3%, critical thinking at 71.3%, respect for data/facts at 63%, open-mindedness at 74.1%, cooperation at 68.1%, and honesty at 72.2%. This indicates that the scientific attitudes of 9th-grade students in Nunukan Regency fall into the high category. To see the category of each scientific attitude indicator, refer to Table 6.
Table 6. Results of Each Scientific Attitude Indicator
	No.
	Scientific Attitudes Indicators
	Average Score of Each Indicator (%)
	Category

	1
	Curiosity
	71,3
	High

	2
	Being critical 
	71,3
	High

	3
	Respect for data/facts
	63
	High

	4
	Open-minded
	74,1
	High

	5
	Collaboration
	68,1
	High

	6
	honesty
	72,2
	High

	Average Score of Scientific Attitudes
	70
	High


	
[image: ]Table 6 shows that the average scientific attitude of 9th-grade students in Nunukan Regency is 70%, categorized as high. To see the percentage of students in each category, refer to Graph 4.
Graph 4. Percentage of Respondents in Each Category
	Graph 4, shows that 3.6% of the students, or 12 students, have a very high level of scientific attitude, while 96.4% of the students, or 320 students, have a high level of scientific attitude, and 0% fall into the medium, low, or very low categories.
	Based on research results related to students' science process skills, it was found that the average process skills of 9th-grade students in Nunukan Regency is 38%, categorized as low, and about 59.7% or 145 students fall into the low category. Based on observations and interviews with science teachers, it was found that most schools in Nunukan Regency do not yet have laboratories, resulting in rare practical activities. Additionally, there is an uneven distribution of science teachers with a Bachelor's degree in Physics and Biology Education. Teachers tend to focus more on textual learning and memorizing material. The use of practical-based learning models has not been maximized, and science learning is still teacher-centered. Students only take notes on the material written by the teacher and complete given exercises, resulting in the learning process only assessing cognitive abilities.
	Based on the presentation of the issues related to the low science process skills in science learning faced by 9th-grade students in Nunukan Regency shows a correlation with previous research. Several earlier studies indicate that the low science process skills are caused by the lack of learning facilities and infrastructure in science education (Robiatul et al., 2020), mistakes in the selection of learning models (Santiawati et al., 2022), low scientific background, lack of laboratory facilities (Jack, 2013), learning that emphasizes only the mastery of concepts (Sukarno et al., 2013), learning that has not maximized student engagement (Rahmasiwi et al., 2015). 
Teachers' use of teaching models has led to low science process skills in Indonesia (Gumilar & Wardani, 2020). Two factors contribute to the low level of science process skills: the low background in science and the lack of laboratory availability (Artun et al., 2020). The similarity in science process skills between male and female students is because they have access to the same facilities at their school, meaning both male and female students receive equal resources.(Darmaji et al., 2023).
Essentially, process skills-based learning in science is highly relevant to practical-based learning. This type of learning utilizes laboratory equipment as a medium and incorporates various learning models. Effective learning aimed at enhancing process skills in science focuses on models that encourage active student participation and the application of scientific concepts in real-world contexts. One particularly effective method is inquiry-based learning, which helps students understand scientific concepts more deeply, enhances critical thinking skills, and enables them to apply knowledge in real-life situations (Gizaw & Sota, 2023). Using guided inquiry learning models can improve science process skills (Wardani & Djukri, 2019). The POE model also effectively enhances science process skills (Kurniawan & Djukri, 2022). This is also supported by other studies showing that practical methods and performance assessments can effectively enhance science process skills (Rahmasiwi et al., 2015; Nurfitriani et al., 2018). 
The improvement of science process skills among students is an important aspect of effective science learning. One instructional model that has proven effective in enhancing science process skills is the use of inquiry-based learning models (Angelia et al., 2022; Mardianti et al., 2020). Through the inquiry model, students are encouraged to actively explore problems, ask questions, and seek solutions, which trains their critical and analytical thinking skills. The guided inquiry learning model is also influential and effective in improving science process skills (Hediana & Nurita, 2022; Sulistiyono, 2020; Nuayi, 2020). Guided inquiry offers more directed guidance from the teacher, allowing students to develop scientific process skills with appropriate support without losing independence. The discovery learning model also effectively enhances students' scientific process skills (Yuliati & Susianna, 2023; Betan et al., 2022).
Additionally, incorporating teaching aids and digital technology in science education can enhance students' comprehension of concepts and science process skills, particularly through the effective use of PhET simulations that foster these skills (Fatimah & Suryandari, 2022), the inquiry-based PhET can improve science process skills (Subeki et al., 2022; Ulfa et al., 2022). The cooperative learning approach, where students work in groups to complete science tasks, has significantly improved science process skills (Avisya et al., 2019; Nurdin, 2021). Additionally, the connection between theory and practice through organized and goal-oriented laboratory activities is crucial for improving students' scientific process skills (Jannah & Refelita, 2023; Sari et al., 2019).
In contrast to the students' scientific attitude scores, the average score for scientific attitudes among students is 70%, categorized as high, with approximately 96.4% of students, or 320 students, falling into the high category and 3.6%, or 12 students, categorized as very high. Although educational facilities in Nunukan Regency are limited, students exhibit a good scientific attitude. If teaching emphasizes memorization of scientific concepts without many practical activities, students can better understand concepts and have a positive scientific attitude. The scientific attitude also develops through formal education or social environments that still emphasize local cultural values.
The high scientific attitude among students in Nunukan Regency may be attributed to the education system's continued emphasis on the importance of scientific attitudes, such as curiosity, cooperation, and open-mindedness, as well as the local community's encouragement for individuals to adopt a scientific attitude. The presence of discussion forums and seminars in science can also motivate students to apply scientific attitudes. Additionally, students have a strong interest in science, which makes them appreciate the scientific method. Previous research has shown that a strong scientific attitude is the outcome of learning experiences (Saputra et al., 2023), the use of electronic-based books (Afifah et al., 2022), resources such as lesson plans and worksheets (Manalu et al., 2022), scientific paper writing (Mutiani et al., 2020).
CONCLUSION 
This study examines the profile of science process skills and scientific attitudes among students in Nunukan Regency. The study population includes 9th-grade students from junior high schools during the 2023/2024 school year. The research involved 243 students to evaluate science process skills and 332 students to assess scientific attitudes through questionnaires across 21 schools. The research type is descriptive quantitative, with a random sampling technique used. The study administered 27 questions on electrical circuit material and a scientific attitude questionnaire with 40 statement items using a Likert scale. The results show varying levels of science process skills: observing (40%), classifying (39.4%), predicting (30.87%), planning experiments (40.6%), formulating hypotheses (40.2%), interpreting data (38.4%), implementing concepts (38.7%), measuring (37.3%), and communicating (36.2%). The average score for science process skills was 38%, falling into the low category. In contrast, scientific attitude scores were higher: curiosity (71.3%), critical thinking (71.3%), respecting data/facts (63%), open-mindedness (74.1%), cooperation (68.1%), and honesty (72.2%), with an average score of 70%, falling into the high category.
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