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Abstract

This study aims to assess the understanding of science process skills (SPS) of science students
and teachers in Indonesia: how is the picture of SPS understanding of student groups A, B, C,
and D and teacher groups A, B, C, and D?; is there a significant difference in the average score
of SPS understanding between student groups A, B, C, and D and teacher groups A, B, C, and
D. The research method used is descriptive-inferential. Data collection uses SPS diagnostic tests.
The research sample consisted of (580) students and (132) science teachers in Indonesia. The
sampling technique used purposive sampling. The results of the study found that: the average
score of students' SPS understanding was higher than that of teachers, there was no significant
difference in the average score of SPS understanding between student groups A, B, C, and D
and teacher groups A, B, C, and D; there is no significant difference in the average SPS
understanding score between student groups A, B, and C. The descriptive analysis found that
the average SPS understanding score of all student groups A, B, C and D was higher than all
teacher groups A, B, C, and D. Factors of practical experience or access to SPS materials
influenced this result; inferential statistical analysis found that there was no significant
difference in the average SPS understanding score between all student groups A, B, C, and D
and all teacher groups A, B, C, and D. Students and teachers still need to be trained in SPS with
the application of project-based learning models or inquiry-based learning methods that directly
involve SPS.
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INTRODUCTION

Science Process Skills (SPS) in this study is closely related to the purpose of the study, namely, to
assess the SPS of students and teachers. This variable is very urgent to be studied in the 21st century,
considering that in the current century, human resources who have high-level thinking talents (HOTSs)
are greatly needed and this SPS is one of these skills and also for the development of science, SPS is
urgently needed to find various natural phenomena that are very important for human life, for example
discoveries in various fields of technology and science, namely Artificial Intelligence (Al). SPS is
crucial for students’ success in the rapidly developing industrial revolution 4.0 era, especially in
preparing them for scientific literacy, critical thinking, and problem solving. This can be strengthened
by highlighting how SPS directly supports competencies that are essential for innovation and
adaptability in the fields of science and technology. Increased SPS may contribute to higher PISA
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scores or better prepare students for complex problem solving, emphasizing the practical outcomes of
addressing these educational needs.

The Teacher Education Program (TPE in Job) or TPE is a professional education program, with
level 7 in the Indonesian National Qualifications Framework. In the industrial revolution 4.0 in the 21st
century era, the development of science and technology is very fast, for the sustainability of science
and technology, SPS is needed for students and teachers to support scientific investigations. This is in
line with Prisecaru's (2016) statement, saying that in the 21st century entering the platform of the
industrial revolution 4.0 requires science process skills (Prisecaru, 2016). This statement is supported
by the results of Elvanisi’s research, in Indonesia which concluded that the SPS of high school students
is still low, the average score of students' science process skills is 51.93% of the six SPS indicators,
namely observing, classifying, interpreting, predicting, formulating hypotheses, planning experiments,
and communicating (Harlen & Elstgeest, 1993; Karamustafaoglu, 2011; Elvanisi et al., 2018). In
addition, research conducted by students of science education at the Makassar State University shows
that the SPS of junior high school students in junior high schools in Indonesia is very low, but after
they are given learning with a practicum approach, their SPS increases (Bonga et al., 2017). The
research subjects included all junior high school teachers in Indonesia who were taking professional
teacher education and all students in Indonesia who were taught by these teachers.

Several research results reported that the average score of SPS students in Indonesia was 45.68 in
the low category and the skills of junior high school teachers in practicing SPS were also still lacking
(Biswal & Biswajit, 2023; Kamarudin et al., 2022). The problem in this research is: what is the
description of the understanding of SPS by teachers and students in Indonesia? This study aims to
assess the understanding of SPS of science students and teachers in Indonesia: how is the picture of
SPS understanding of student groups A, B, C, and D and teacher groups A, B, C, and D?; is there a
significant difference in the average score of SPS understanding between student groups A, B, C, and
D and teacher groups A, B, C, and D.

The results of a survey conducted by the Program for International Student Assessment (PISA) in
2018 showed that the scientific literacy of Indonesian children was still low. This is shown by the
results of the study which found that 40% of Indonesian students had just reached level 2 with an
average score of 396, while the average for the Organization for Economic Co-operation and
Development (OECD) was 489. Even though at level 2, students can remember and know known
scientific phenomena to identify simple cases, but they cannot reason in compiling scientific
explanations, so they have not been able to make conclusions. Meanwhile, to be able to think
scientifically, students must be at level 5, where they can use scientific concepts to explain phenomena
or events that involve various causal relationships and arguments (OECD, 2019). Scientifics Process
Skills are well developed in lab activities during science phenomena observation and investigation.
Based on previous research, it can be stated that Scientific Process Skills (SPS) are an important aspect
of science learning (Chabalengula & Mbewe, 2011; Sukarno et al., 2013; Maison et al., 2019; Irwanto
et al., 2020; and Ramli et al., 2022).

SPS is an approach that integrates SPS into an integrated material presentation system. This
approach emphasizes the process of seeking knowledge rather than transferring knowledge, students
are seen as learning subjects who need to be actively involved in the learning process, in order to find
facts, build concepts, and can influence the development of knowledge and can apply scientific
methods in understanding, developing and In finding knowledge, the teacher is only a facilitator who
guides and coordinates learning activities (Tawil & Liliasari, 2014; Sardinah et al., 2012; Sugiyarti et
al., 2015).

Several studies have reported that approaches such as practicums and inquiry-based learning are
approaches that can be applied to improve SPS for students and teachers in Indonesia (Athiyyah et al.,
2020; Saputra et al., 2021; Syamsidar et al., 2021). There are several basic SPS indicators, namely:
observation, inferring, measuring, communicating, classifying, predicting. While the integrated SPS
includes controlling variables, operationally defining, making conclusions, determining the types of
variables, giving suggestions, making deductive hypotheses, making inferences, identifying and
formulating hypotheses, interpreting data, experimenting and formulating models (Elstgeest, 1993;
Karamustafaoglu, 2011; Tawil & Liliasari, 2014; Rahayu & Anggraeni, 2017; Harlen et al., 2018).
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METHODS
The Research Method

This survey research aims to explore the understanding of SPS for students and natural science
teachers in Indonesia: 1) how the description of the understanding of the SPS group of students and
teachers is, 2) the average score of SPS understanding is significantly different between students and
teachers, 3 ) the mean score of SPS understanding there was no significant difference between groups
of students, and 4) the mean score of SPS understanding there was no significant difference between
groups of teachers.

Participants

The sample of this study was 580 ninth grade students of State Junior High Schools and 32 science
teachers throughout Indonesia who participated in the Teacher Professional Program (PPG in Position)
at Makassar State University in 2021. The division of research sample groups can be seen in TABLE
1.

TABLE 1. Research Sample

Group A Group B
No. Province Amount No. Province Amount
Teacher Students Teacher Students
1. Jawa Tengah 2 10 1. Kalimantan Tengah 7 35
2. Jawa Barat 1 5 2. Kalimantan Timur 3 15
3. Sumatera Selatan 4 20 3. Kalimantan Barat 7 35
4, Sulawesi Selatan 28 140 4, Kalimantan Selatan 2 10
5. Kepulauan Riau 10 50
6. Gorontalo 1 5
7. Sulawesi Barat 2 10
8.  Sulawesi Tengah 1 5
9. Sulawesi Utara 1 5
10. Jawa Tengah 1 5
Total Number 35 175 Total Number 35 175
Group C Group D
No. Province Amount No. Province Amount
Teacher Students Teacher Students
1. Jawa Timur 3 15 1. Jawa Timur 3 15
2. Jawa Barat 8 40 2. Kalimantan Barat 2 10
3. Jakarta 1 5 3. Kalimantan Timur 1 5
4, Kalimantan Timur 2 10 4, Sulawesi Selatan 3 15
5. Kalimantan Tengah 2 10 5. Sulawesi Barat 2 10
6. Kalimantan Selatan 1 5 6. Nusa Tenggara Timur 3 15
7. Kalimantan Barat 2 10 7. Jawa Barat 3 15
8. Sumatera Utara 2 10 8. Riau 2 10
9. Riau 2 10 9. Halmahera 1 5
10. Jambi 1 5 10. Lombok 1 5
11.  Lampung 1 5 11.  Jakarta 4 20
12.  Aceh 1 5 12.  Sumatera Selatan 2 10
13.  Sulawesi Selatan 2 10 13. Bali 1 5
14.  Sulawesi Tenggara 1 5 14. Jawa Tengah 1 5
15. Bali 1 5 15. Mataram 1 5
16. Nusa Tenggara Timur 1 5 16. Lampung 1 5
Total Number 31 115 Total Number 31 115

Students as research samples were divided into four groups, each consisting of 175 students in group
A, 175 students in group B, 115 students in group C, and 115 students in group D. For the research
sample, science teachers were also divided into four groups, namely 35 teachers in group A, 35 teachers
in group B, 31 teachers in group C, and 31 teachers in group D. The research sampling technique used
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purposive sampling. The research sampling technique used purposive sampling. This was done because
it was adjusted to the area of origin of junior high school teachers who participated in teacher
professional education.

Data Collection Tools

The data was collected using the SPS diagnostic test of 10 items in the form of multiple choice,
using a score of 1 if it was true and 0 if it was wrong. Analysis of the coefficient of internal consistency
of the test using Gregory analysis and student and teacher SPS data analysis using descriptive and
inferential analysis with SPSS 21. SPS is the total score obtained by students and teachers after
completing the diagnostic test of SPS understanding.

Validation and Reliability of Research Instruments

The diagnostic test for SPS understanding consists of 10 items. The SPS test was validated by three
science education experts. Validation analysis using Gregory analysis (Arlini et al., 2017) as shown in
TABLE 2. To calculate the value of the coefficient of internal consistency (internal validation) using
EQUATION (1), and to determine the category in Table The validation results show that the SPS
diagnostic test, internal validation value greater than 0.75 is included in the high category, this is
eligible for use in research.

TABLE 2. Gregory's validation analysis tabulation

Expert Assessment
(1 or2)score (3 or4)score
weak relevance expert assessment (item is worth 1 or 2) A B
strong relevance expert assessment (item is worth 1 or 2) C D
coef ficient of internal consistency = TiBiciD @
Remarks:
A = Both experts give weak relevance
B = The first expert gives strong relevance
The second expert gives weak relevance
C = The first expert gives weak relevance
The second expert gives strong relevance
D = Both experts give strong relevance
TABLE 3. Content validation category
Interval Category
>0.8 high
0.4-0.8 medium
<04 low

Analysis of the reliability of the SPS diagnostic test to calculate the level of percentages of
agreements between the two raters stating "yes" or "no" used EQUATION (2) (Grinnell, as citied in
Fuadi et al., 2015). The results of the reliability analysis are 99 percent, which is greater than the lower
limit of the reliability coefficient of 0.75, meaning that all research instruments are reliable.

Agreement

Percentage of Agreement = X 100% 2

Disagreement—Agreement

In this study, the SPS aspects assessed include indicators: observing, measuring, classifying, making
hypotheses, using tools and materials, interpreting data, and concluding, and communicating (Tawil &
Liliasari, 2014; Rahayu & Anggraeni, 2017).
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Data Analysis and Interpretation

For the purposes of testing independent data on the SPS group average score of the student group
and the teacher group, the normality test and homogeneity test were carried out using the Kolmogorov-
Smirnov. The SPS normality test for the student group and the teacher group, respectively, is shown in
TABLE 4, TABLE 5, TABLE 6, and TABLE 7.

TABLE 4. Normality Test on The Value of SPS at Group A

Group A Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Student .201 35 .52 927 35 .53
Teacher 179 35 73 944 35 75

As shown in TABLE 4, the significance values for the SPS group A data for students and teachers
are 0.53 and 0.75 respectively. All significance values are above 0.05. These results indicate that the
SPS data for each student and teacher in group A comes from a normally distributed population. Thus,
the next independent t test can be applied.

TABLE 5. Normality Test on The Value of SPS at Group B

Group B Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic Df Sig.
Student 222 35 .16 .902 35 15
Teacher .195 35 12 .923 35 17

As shown in TABLE 5, the significance values for the SPS group B data for students and teachers
are 0.15 and 0.17 respectively. All significance values are above 0.05. These results indicate that the
SPS data for each student and teacher in group B comes from a normally distributed population. Thus,
the next independent t test can be applied.

TABLE 6. Normality test on the value of SPS at Group C

Group C Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Student 218 31 A1 909 31 A2
Teacher .258 31 .20 .887 31 13

As shown in TABLE 6, the significance values for the SPS group C data for students and teachers
are 0.12 and 0.13 respectively. All significance values are above 0.05. These results indicate that the
SPS data for each student and teacher in group C comes from a normally distributed population. Thus,
the next independent t test can be applied.

TABLE 7. Normality test on the value of SPS at Group D

Group D Kolmogorov-Smirnov? Shapiro-Wilk

Statistic df Sig. Statistic df Sig.
Student .163 31 .036 .956 31 .223
Teacher .136 31 152 .953 31 192

As shown in TABLE 7, the significance values for the SPS group D data for students and teachers
are 0.223 and 0.192 respectively. All significance values are above 0.05. These results indicate that the
SPS data for each student and teacher in group D comes from a normally distributed population. Thus,
the next independent t test can be applied.
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The homogeneity test of the student and teacher group SPS data is shown in TABLE 8, TABLE 9,
TABLE 10, and TABLE 11.

TABLE 8. Test of homogeneity of variances of SPS group A

Levene Statistic dfl df2 Sig.
.365 1 208 .546

As shown in TABLE 8, the significance value for the SPS data is above 0.05. These results indicate
that the SPS data of the two samples is homogeneous. Thus, the next independent t test can be applied.

TABLE 9. Test of homogeneity of variances of SPS group B

Levene Statistic dfl df2 Sig.
4.132 1 208 .043

As shown in TABLE 9, the significance value for the SPS data is above 0.05. These results indicate
that the SPS data of the two samples is homogeneous. Thus, the next independent t test can be applied.

TABLE 10. Test of homogeneity of variances of SPS group C

Levene Statistic dfl df2 Sig.
1.928 1 144 167

As shown in TABLE 10, the significance value for the SPS data is above 0.05. These results
indicate that the SPS data of the two samples is homogeneous. Thus, the next independent t test can be
applied.

TABLE 11. Test of homogeneity of variances of SPS group D

Levene Statistic dfl df2 Sig.
3.581 1 144 .060

As shown in TABLE 11, the significance value for the SPS data is above 0.05. These results indicate
that the SPS data of the two samples is homogeneous. Thus, the next independent t test can be applied.

RESULTS AND DISCUSSION
Results
Descriptive Analysis Result

The results of the descriptive analysis of the mean scores of the SPS group of students and teacher
groups are shown in TABLE 12 to TABLE 15, respectively.

TABLE 12. Average SPS Group A Comprehension Score

Average Score

No. SPS Indicator Student Teacher
1. Observation 18.286 25.714
2. Prediction 30.286 20.000
3. Creating operational definitions of variables 31.429 37.143
4, Conclusion 16.000 22.857
5. Specifying the variable type 21.714 25.714
6. Giving advice 26.857 25.714
7. Deductive hypothesis 23.429 25.714
8. Inference 30.286 28.571
9. Identification 28.571 17.143
Total Score Average 27.429 22.857
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The results of the descriptive analysis in TABLE 12, show that the average score of the proportion
of students' and teachers' SPS understanding answers in group A is 27.429 and 22.857, respectively.
The average score of students is higher than the average score of teachers. The average score of the
SPS understanding indicators in the group of students, starting with the highest, is: making operational
definitions of variables, predictions, inferences, suggestions, identifying, giving suggestions,
determining types of variables, observations, and conclusions. For groups of teachers in a row:
operational definitions of variables, inferences, giving suggestions, hypotheses, observations,
predictions, conclusions and identifying.

TABLE 13. Average SPS Group B Comprehension Score

Average Score

No. SPS Indicator Student Teacher
1. Observation 20.571 28.571
2. Prediction 30.857 31.429
3. Creating operational definitions of variables 32.000 22.857
4. Conclusion 15.429 22.857
5. Specifying the variable type 13.714 31.429
6. Giving advice 28.571 25.714
7. Deductive hypothesis 24.000 20.000
8. Inference 24571 25.714
9. Identification 27.429 28.571
Total Score Average 24.713 25.999

The results of the descriptive analysis in TABLE 13 show that the average score of the proportion
of students' and teachers' SPS understanding answers in group B is 24.713 and 25.999, respectively.
The student's average score is lower than the teacher's average score. The average score of the SPS
understanding indicators in the group of students, starting with the highest, is: creating operational
definitions of variables, predictions, identifying, suggestions, inferences, deductive hypotheses, and
observations. For the teacher group in a row: predictions, determining the types of variables,
identifying, observations, inferences, conclusions, operational definitions of variables, and deductive
hypotheses.

TABLE 14. Average SPS Group C Comprehension Score

Average Score

No. SPS Indicator Student Teacher
1. Observation 18.261 22.581
2. Prediction 30.435 19.355
3. Creating operational definitions of variables 28.696 25.806
4, Conclusion 26.087 32.258
5. Specifying the variable type 23.478 19.355
6. Giving advice 26,957 22.581
7. Deductive hypothesis 23.478 29.032
8. Inference 27.826 22.581
9. Identification 25.217 29.032
Total Score Average 26.261 24.838

The results of the descriptive analysis in TABLE 14, show that the average score of the
proportion of students' and teachers' SPS understanding answers in group C is 26.261 and 24.838,
respectively. The average score of students is higher than the average score of teachers. The average
score of the SPS understanding indicators in the group of students, starting with the highest, is:
predictions, operational definitions of variables, inferences, suggestions, conclusions, types of
variables, deductive hypotheses, identification, and observations. For the teacher group in a row:
making conclusions, deductive hypotheses, identification, operational definitions of variables,
observations, suggestions, inferences, types of variables, and predictions.
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TABLE 15. Average SPS Group D Comprehension Score

Average Score

No. SPS Indicator Student Teacher
1. Observation 18.261 29.032
2. Prediction 27.826 58.065
3. Creating operational definitions of variables 22.609 32.258
4. Conclusion 47.826 38.710
5. Specifying the variable type 37.391 41.935
6. Giving advice 34.783 51.613
7. Deductive hypothesis 21.739 32.258
8. Inference 24.348 29.032
9. Identification 18.261 19.355
Total Score Average 28.521 37.096

The results of the descriptive analysis in TABLE 15 show that the average score of the
proportion of students' and teachers' SPS understanding answers in group D is 28.521 and 37.096,
respectively. The student's average score is lower than the teacher's average score. The average score
of the SPS understanding indicators in the group of students, starting with the highest, is: conclusions,
types of variables, suggestions, predictions, inferences, operational definitions of variables, deductive
hypotheses, observations, and identification. For the teacher group in a row: predictions, suggestions,
types of variables, conclusions, operational definitions of variables, deductive hypotheses, inference,
observation, and identification.

Inferential Analysis Results

Furthermore, the results of the independent test of the SPS variable the average score of SPS
understanding in the student group and teacher group is shown in TABLE 16, TABLE 17, TABLE 18,
and TABLE 19.

TABLE 16. The Result of Independent Samples t-test at Teacher Group A

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .365 546 -.563 208 574
Equal variance not assumed -.540 46.782 .592

TABLE 16 shows the results of the independent sample t-test of SPS understanding of students and
teachers in group A with a value a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between students and teachers in group
A. In other words, there is no difference in the mean score of SPS understanding between students and
teachers. in group A.

TABLE 17. The Result of Independent Samples t-test at Teacher Group B

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 4.132 143 -1.321 208 .188
Equal variance not assumed -1.692 66.868 .095

TABLE 17 shows the results of the independent sample t-test of SPS understanding of students and
teachers in group B with a value of sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between students and teachers in group
B. In other words, there is no difference in the mean score of SPS understanding between students and
teachers in group B.
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TABLE 18. The result of Independent Samples t-test at Teacher Group C

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 1.928 167 377 144 707
Equal variance not assumed 417 55.273 .678

TABLE 18 shows the results of the independent sample t-test of SPS understanding of students and
teachers in group C with a value a sig. (2-tailed) is greater than 0.05, which means that there is a
significant difference in the average SPS understanding score between students and teachers in group
C. In other words, there is no difference in the average SPS understanding score between students and
teachers in group C.

TABLE 19. The Result of Independent Samples t-test at Teacher Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 3.581 .060 -2.728 144 .070
Equal variance not assumed -2.378 40.552 .052

TABLE 19 shows the results of the independent sample t-test of SPS understanding of students and
teachers in group D with a value a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between students and teachers in group
D. In other words, there is no difference in the mean score of SPS understanding between students and
teachers in group D.

Furthermore, the results of the independent test of the SPS variable the average score of SPS
understanding between groups of students is shown in TABLE 20 to TABLE 25.

TABLE 20. The Result of Independent Samples t-test at Student Group A and Group B

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .000 .990 1.076 348 .283
Equal variance not assumed 1.076 347.602 .283

TABLE 20 shows the results of the independent sample t-test of SPS understanding between group
A students and group B students with a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between group A students and group B
students. In other words, there is no difference in the average score of SPS understanding between
group A students and group B students.

TABLE 21. The Result of Independent Samples t-testat Student Group A and Group C

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .359 549 -1.141 288 .255
Equal variance not assumed -1.163 259.116 .246

TABLE 21 shows the results of the independent sample t-test of SPS understanding between group
A students and group C students with a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between group A students and group C
students. In other words, there is no difference in the mean score of SPS understanding between group
A students and group C students.
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TABLE 22. The Result of Independent Samples t-testat Student Group A and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .009 .924 -2.121 288 .035
Equal variance not assumed -2.111 239.919 .036

TABLE 22 shows the results of the independent sample t-test of SPS understanding between group
A students and group D students with a sig. (2-tailed) is greater than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group A students and group D
students. In other words, there is no difference in the mean score of SPS understanding between group
A students and group D students.

TABLE 23. The Result of Independent Samples t-test at Student Group B and Group C

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .330 .566 -2.103 288 .036
Equal variance not assumed -2.158 264.276 .032

TABLE 23 shows the results of the independent sample t-test of SPS understanding between group
B students and group C students with a sig. (2-tailed) is greater than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group B students and group C
students. In other words, there was no difference in the mean score of SPS understanding between
group B students and group C students.

TABLE 24. The Result of Independent Samples t-test at Student Group B and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .006 937 -3.024 288 .003
Equal variance not assumed -3.031 245.751 .003

TABLE 24 shows the results of the independent sample t-test of SPS understanding between group
B students and group D students with a sig. (2-tailed) is smaller than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group B students and group D
students. In other words, there is a difference in the average score of SPS understanding between group
B students and group D students.

TABLE 25. The Result of Independent Samples t-test at Student Group C and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 401 527 -.974 228 331
Equal variance not assumed -.974 225.055 331

TABLE 25 shows the results of the independent sample t-test of SPS understanding between group
C students and group D students with a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between group C students and group D
students. In other words, there was no difference in the mean score of SPS understanding between

group C students and group D students.
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Furthermore, the results of the independent test of the SPS variable the average score of SPS
understanding between groups of teachers is shown in TABLE 26 to TABLE 31.

TABLE 26. The Result of Independent Samples t-test at Teacher Group A and Group B

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 5.968 .017 -.090 68 .928
Equal variance not assumed -.090 59.155 .928

TABLE 26 shows the results of the independent sample t-test of SPS understanding between group
A teachers and group B teachers with a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between group A teachers and group B
teachers. In other words, there is no difference in the mean score of SPS understanding between group
A teachers and group B teachers.

TABLE 27. The Result of Independent Samples t-test at Teacher Group A and Group C

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 66.356 .000 -1.631 64 .108
Equal variance not assumed -1.734 34.000 .092

TABLE 27 shows the results of the independent sample t-test of SPS understanding between
teachers in group A and teachers in group C with a sig. (2-tailed) is greater than 0.05, which means that
there is no significant difference in the mean score of SPS understanding between group A teachers
and group C teachers. In other words, there is no difference in the mean score of SPS understanding
between group A teachers and group C teachers.

TABLE 28. The Result of Independent Samples t-test at Teacher Group A and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 1.322 .255 -2.582 64 .012
Equal variance not assumed -2.550 58.084 .013

TABLE 28 shows the results of the independent sample t-test of SPS understanding between group
A teachers and group D teachers with a sig. (2-tailed) is smaller than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group A teachers and group D
teachers. In other words, there is no difference in the mean score of SPS understanding between group
A teachers and group D teachers.

TABLE 29. The Result of Independent Samples t-test at Teacher Group B and Group C

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed .298 587 .329 64 743
Equal variance not assumed .328 61.514 744

TABLE 29 shows the results of the independent sample t-test of SPS understanding between group
B teachers and group C teachers with a sig. (2-tailed) is greater than 0.05, which means that there is no
significant difference in the mean score of SPS understanding between group B teachers and group C
teachers. In other words, there is no difference in the mean score of SPS understanding between group
B teachers and group C teachers.
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TABLE 30. The Result of Independent Samples t-test at Teacher Group B and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 11.419 .001 -2.886 64 .006
Equal variance not assumed -2.791 45.050 .008

TABLE 30 shows the results of the independent sample t-test of SPS understanding between group
B teachers and group D teachers with a sig. (2-tailed) is smaller than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group B teachers and group D
teachers. In other words, there is a difference in the average score of SPS understanding between group
B teachers and group D teachers.

TABLE 31. The Result of Independent Samples t-test at Teacher Group C and Group D

Levene's Test for
Equality of Variances

t-test for Equality of Means

F Sig. t df Sig. (2 tailed)
Equal variance not assumed 7.992 .006 -2.923 60 .007
Equal variance not assumed -2.923 48.538 .007

TABLE 31 shows the results of the independent sample t-test of SPS understanding between group
C teachers and group D teachers with a sig. (2-tailed) is smaller than 0.05, which means that there is a
significant difference in the mean score of SPS understanding between group C teachers and group D
teachers. In other words, there is a difference in the average score of SPS understanding between group
C teachers and group D teachers.

Discussion

This article provides insight and highlights regarding the ability of natural science teachers in
Indonesia to carry out science process skills activities. It is very urgent for teachers to have this ability
to face the 21st century towards the 5.0 era, where science and technology are progressing very quickly,
especially in the field of science learning media. In this regard, it is urgent to conduct an assessment of
science teachers' readiness to face these developments. Below we will reveal the results of the findings
related to insights and highlights.

Based on data analysis and findings, the following is a discussion of the research results. SPS
consists of nine indicators: observation, prediction, operational definition of variables, conclusions,
types of variables, giving suggestions, making deductive hypotheses, inferences, and identification.
The average score of the SPS understanding indicator in the student group starts from the highest,
namely: making operational definitions of variables, predictions, inferences, suggestions, identifying,
giving suggestions, determining types of variables, observations, and conclusions. This is because the
SPS indicators do not follow Bloom or Anderson's taxonomy, students may find it easier to create
operational definitions of variables, predictions, inferences, suggestions, identifying, but have
difficulty creating observations and conclusions. This finding is in accordance with the teacher's ability
to also more easily create operational definitions of variables, give suggestions, hypotheses,
observations, predictions, but it is difficult to create conclusions. According to Ozgelen (2012) argues
that SPS is unique, namely there are many different theories with different views, so that measuring
and assessing SPS is difficult. In this study, innovation was carried out to simplify the development of
diagnostic instruments to understand SPS by using nine SPS indicators adopted from (Elstgeest, 1993;
Gizaw & Solomon, 2023; Karamustafaoglu, 2011; Tawil & Liliasari, 2014; Rahayu & Anggraeni,
2017; Harlen et al., 2018).

TABLE 12 shows that the average score of the proportion of students' and teachers' understanding
of SPS in group A is 27.429 and 22.857. TABLE 13 shows that the average score of the proportion of
students’ and teachers' understanding of SPS in group B is 24.713 and 25.999. These results are due to
students and teachers jointly exploring and discussing SPS concepts.
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TABLE 14 shows that the average score of the proportion of students' and teachers' understanding
of SPS in group C is 26.261 and 24.838. TABLE 15 shows that the average score of the proportion of
students' and teachers' understanding of SPS in group C is 28.521 and 37.096. This finding indicates
that the understanding of SPS between students and teachers still needs training and in-depth study in
the learning process, for example, discovery, and inquiry related to SPS. According to Ozgelen (2012)
and Azhar et al. (2021) that students' and teachers' understanding of SPS is very different and still low
in all SPS indicators. Students' and teachers' understanding of SPS in the operational definition
indicators of each variable is the highest among the other indicators.

The independent sample t-test was used to test statistically significant differences in SPS
understanding scores with SPSS Version 21 software. Before the independent variable t-test was
conducted, first the normality assumption test and homogeneity test were carried out for the student
and teacher group SPS understanding scores using the Kolmogorov test. -Smirnov. As shown in
TABLE 4 to TABLE 7, the significance values for the SPS group: A, B. C, and D. These results
indicate that the SPS data for each student and teacher in group A, B, C, and D comes from a normally
distributed population. Thus, the next independent t test can be applied.

Furthermore,as shown in TABLE 8, the significance value for the SPS data is above 0.05. These
results indicate that the SPS data of the two samples is homogeneous. Thus, the next independent t test
can be applied. In TABLE 9, the significance value for the SPS data is above .05. These results indicate
that the SPS data of the two samples is homogeneous. Thus, the next independent t test can be applied.
In TABLE 10, the significance value for the SPS data is above 0.05. These results indicate that the SPS
data of the two samples is homogeneous. Thus, the next independent t test can be applied. TABLE 11,
the significance value for the SPS data is above 0.05. These results indicate that the SPS data of the
two samples is homogeneous. Thus, the next independent t test can be applied.

TABLE 16 to TABLE 21 show the results of the independent sample t-test of students' and teachers'
understanding of SPS with sig. (2-tailed) greater than 0.05, which means that there is no significant
difference in the average score of SPS understanding between students and teachers in group A. In
other words, there is no difference in the average score of SPS understanding between students and
teachers in group A. This finding indicates that students' and teachers' understanding of SPS in all
groups is the same, a science teacher should have a better understanding of SPS compared to students
in order to produce junior high school graduates who have better science process skills, so that students
can carry out scientific activities in the science laboratory and can understand the concepts, principles,
and laws of science correctly. This factor is thought to be that students and teachers are not used to
practicing solving SPS problems. According to Chebii et al. (2012) and Luo et al. (2020) argue that by
training students in SPS, it will improve their understanding of the concepts, principles, and laws of
science.

TABLE 20, shows the results of the independent sample t-test of students' SPS understanding with
a sig. (2-tailed) value smaller than 0.05, which means there is no significant difference in the average
score of SPS understanding between groups A, B. Likewise between groups A and C (TABLE 21) and
Groups A and D (TABLE 22). In TABLE 23, the same thing was found for groups B and C and also
groups B and D (TABLE 24). Likewise between groups C and D (TABLE 25). The meaning of these
results shows that student groups still really need continuous SPS training using various learning
methods, for example, problem-based learning that can improve SPS understanding well. Thus,
TABLE 26, shows that the results of the independent sample t-test of teachers' SPS understanding with
a sig. (2-tailed) value greater than 0.05, which means there is no significant difference in the average
score of SPS understanding between teacher groups A and B. Likewise, teacher groups A and C
(TABLE 27), and group B and C (TABLE 29). The meaning of this finding is that junior high school
teachers in some areas in Indonesia still lack understanding of SPS, this causes the average score of
students' SPS to be low, this is in accordance with the findings of students' SPS in the area being
relatively low. While teachers in Groups A and D (TABLE 28); Groups B and D (TABLE 30), and
Groups C and D (TABLE 31), found differences in the average scores of their SPS understanding. The
meaning of this finding is that some junior high school teachers in several areas in Indonesia have
mastered SPS. This is reflected in the results of the average scores of student groups in the area, the
average scores are also different. This finding is in accordance with the theory put forward by which
states that skills can be improved through practice in the learning process by applying various methods,
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for example discovery learning, inquiry, problem solving, and project-based learning (AlKhamaiseha,
2022; Depari & Hasruddin, 2019; Diana et al., 2021; Aththibby et al., 2021; Fikriyati et al., 2022;
Koomason, 2021).

CONCLUSION

In this study, we have explored the SPS understanding of students and teachers in Indonesia and
found that the mean score of student group understanding is higher than that of the teacher group as
Several indicators of the SPS average score of the student group are higher than the teacher group,
including: making operational definitions of variables, making predictions, and making conclusions.
The mean score of SPS understanding is not significantly different between the student group and the
teacher group. Given that mean SPS scores showed no significant difference between students and
teachers, collaboration between the two groups in a learning environment may enhance overall SPS
understanding. Activities such as joint projects, collaborative research, or laboratory experiments
where teachers and students work side by side can provide concrete examples of the scientific problem-
solving process. This recommendation aims to improve the mastery of SPS for both teachers and
students, so that both can develop together in a strong understanding of scientific process skills in the
era of modern science learning. Increased SPS may contribute to higher PISA scores or better prepare
students for complex problem solving, emphasizing the practical outcomes of addressing these
educational needs.

ACKNOWLEDGEMENTS

The authors would like to thank the Chancellor of Universitas Negeri Makassar (UNM) who has
funded this research. Likewise, the author's appreciation goes to the Chair of the UNM Research and
Community Service Institute, the Chair of the UNM Teacher Professional Education Study Program,
who has provided the opportunity to collect data in this research, the Science Teachers who are
participating in the 2021 Teacher Professional Education (TPE in Job) at UNM who have collected
data and students Junior High Schools in Indonesia who have done science process skills tests, and
colleagues who have managed research data.Especially Subaer, M. Phil, Ph.D who has reviewed the
English language of this article.

REFERENCES

AlKhamaiseha, O.S. (2022). Communication Skills and Its Role in Decreasing Tension in Online
Learning During Covid-19 Pandemic: Case Study of Public Schools. Cypriot Journal of
Educational Science, 17(2), pp. 357-371. https://doi.org/10.18844/cjes.v17i2.6812.

Arlini, H., Humairah, N., & Sartika, D. (2017). Penerapan Model Pembelajaran Kooperatif Tipe Think
Pair Share dengan Teknik Advance Organizer. Jurnal  Saintifik, 3(2), pp. 182-189.
https://doi.org/10.31605/saintifik.v3i2.163.

Aththibby, A.R., Kuswanto, H., Mundilarto, M., & Prihandono, E. (2021). Improving Motivation and
Science Process Skills Through A Mobile Laboratory-Based Learning Model. Cypriot Journal of
Educational Science, 16(5), pp. 2292-2299. https://doi.org/10.18844/cjes.v16i5.6333.

Athiyyah, R., Al Farizi, T., & Nanto, D. (2020). Improvement of Science Process Skills Through Sound
Variable Intensity Level Tool KIT. JPPPF (Jurnal Penelitian danPengembangan Pendidikan
Fisika), 6(1), pp. 89-96. https://doi.org/10.21009/1.06110.

Azhar, A., Nurgaliyeva, G., Nurlan, A., Kairat, O., Berikzhan, O., & Mariyash, A. (2022).
Implementation of The Lesson Study Approach to Develop Teacher Professionalism. Cypriot
Journal of Educational Science, 17(2), pp. 652-663. https://doi.org/ 10.18844/cjes.v17i2.6862.

Biswal, S., & Biswajit, B. (2023). Enhancing Science Process Skills through Inquiry - Based Learning:
A Comprehensive Literature Review and Analysis. International Journal of Science and Research
(1JSR), 12(8), pp. 1563-1589. DOI:10.21275/SR23817121415.

e-Journal: http://doi.org/10.21009/1


https://doi.org/
file:///C:/Users/USER/Downloads/Arlini,%20H.,%20Humairah,%20N.,%20&%20Sartika,%20D.%20(2017).%20Penerapan%20model%20pembelajaran%20kooperatif%20tipe%20think%20pair%20share%20dengan%20teknik%20advance%20organizer%20(implementation%20of%20the%20think%20pair%20share%20type%20cooperative%20learning%20model%20with%20the%20advance%20organizer%20technique).%20Jurnal%20%20Saintifik,%203(2),%20pp.%20182-189.
file:///C:/Users/USER/Downloads/Arlini,%20H.,%20Humairah,%20N.,%20&%20Sartika,%20D.%20(2017).%20Penerapan%20model%20pembelajaran%20kooperatif%20tipe%20think%20pair%20share%20dengan%20teknik%20advance%20organizer%20(implementation%20of%20the%20think%20pair%20share%20type%20cooperative%20learning%20model%20with%20the%20advance%20organizer%20technique).%20Jurnal%20%20Saintifik,%203(2),%20pp.%20182-189.
https://doi.org/10.31605/saintifik.v3i2.163
https://doi.org/10.21009/1.06110
https://doi.org/
https://www.researchgate.net/profile/Suchismita-Biswal?_sg%5B0%5D=EUmWqiqr8SOXJHRF_DYdyFozXuXT3MYzlVrBCL83PBLE3jFBU5JDF1AIpFPIRx63xKxRU2Q.stDk-6fA0rugK9OErbHQ8fG-eCTYGZF8-JL3B_tKRu3XSaJzCfmwTNQvxrJn8JsseUkfiAs90vZ4rpN4uS_Fnw&_sg%5B1%5D=ILBFYYDQdN8kafOMVU9dh5dh_YVIGZNmepkSRUKTBEsUbD8Z58IpxnEmQxccfZaOK8fEwR4.DfjPyvqXOE_Spa47aeiutTMrJQ-XHGKICvmqjcWyuW13jcXftQGCWlsru4H3EGF31yW35f-jS6VqbXWijtXZZQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Biswajit-Behera-5?_sg%5B0%5D=EUmWqiqr8SOXJHRF_DYdyFozXuXT3MYzlVrBCL83PBLE3jFBU5JDF1AIpFPIRx63xKxRU2Q.stDk-6fA0rugK9OErbHQ8fG-eCTYGZF8-JL3B_tKRu3XSaJzCfmwTNQvxrJn8JsseUkfiAs90vZ4rpN4uS_Fnw&_sg%5B1%5D=ILBFYYDQdN8kafOMVU9dh5dh_YVIGZNmepkSRUKTBEsUbD8Z58IpxnEmQxccfZaOK8fEwR4.DfjPyvqXOE_Spa47aeiutTMrJQ-XHGKICvmqjcWyuW13jcXftQGCWlsru4H3EGF31yW35f-jS6VqbXWijtXZZQ&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/International-Journal-of-Science-and-Research-IJSR-2319-7064?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/International-Journal-of-Science-and-Research-IJSR-2319-7064?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
http://dx.doi.org/10.21275/SR23817121415

JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 10 Issue 2, December 2024
p-ISSN: 2461-0933 | e-ISSN: 2461-1433 319

Bonga, A., Tawil, M., & Sudarto, S. (2017). Pengaruh Model Pembelajaran Inkuiri Terhadap
Peningkatan Keterampilan Proses Sains Peserta Didik. Jurnal IPA Terpadu (JIT), 1(1), pp. 40-46.
https://doi.org/10.35580/ipaterpadu.v1i1.9654.

Chebii, R., Samwuel, W., & Joel, J. (2012). Effects of Science Process Skills Mastery Learning
Approach on Students’ Acquisition of Selected Chemistry Practical Skills in School. Creative
Education, 3(8), pp. 1291-1296. http://dx.doi.org/10.4236/ce.2012.38188.

Chabalengula, V.M., Mumba, F., & Mbewe, S. (2012). How Pre-service Teachers’ Understand and
Perform Science Process Skills. Eurasia Journal of Mathematics, Science & Technology Education,
8(3), pp. 167-176. https://doi.org/10.12973/eurasia.2012.832a.

Depari, S.E., & Hasruddin, H. (2019). The Effect of Inquiry Learning Model on Students Science
Process Skills. in Proceedings of the 4th Annual International Seminar on Transformative
Education and Educational Leadership (AISTEEL), 384, pp. 381-384. https://www.atlantis-
press.com/article/125928407.

Diana, D., Sunardi, S., Gunarhadi, G., & Yusufi, M. (2021). Reviewing the life skills activity program
for children with special needs during the COVID-19 pandemic. Cypriot Journal of Educational
Science, 16(6), pp. 3240-3254. https://doi.org/ 10.18844/cjes.v16i6.6543.

Elvanisi, A., Hidayat, S., & Fadillah, E.N. (2018). Analisis Keterampilan Proses Sains Siswa Sekolah
Menengah  Atas. Jurnal Inovasi Pendidikan IPA, 4(2), pp. 245-252.
https://doi.org/10.21831/jipi.v4i2.21426.

Fikriyatii, A., Agustini, R., & Sutoyo, S. (2022). Critical Thinking Cycle Model to Promote Critical
Thinking Disposition and Critical Thinking Skills of Pre-Service Science Teacher. Cypriot Journal
of Educational Science, 17(1), pp. 120-133. https://doi.org/ 10.18844/cjes.v17i1.6690.

Fuadi, F., Sumaryanto, T., & Lestari, W. (2015). Pengembangan Instrumen Penilaian Psikomotor
Pembelajaran IPA Materi Tumbuhan Hijau Berbasis Starter Experiment Approach Berwawasan
Konservasi. Journal of Educational Research and Evaluation (JERE), 4(1), pp. 1-11.

Gizaw, G.G., & Solomon, S.S. (2023). Improving Science Process Skills of Students: A Review of
Literature. Science Education Internasional, 34(3), pp. 216-224.
https://doi.org/10.33828/sei.v34.i3.5.

Harlen., H., & Elstgeest, J. (1993), UNESCO Source Book For Science Teaching in The Primary
School. New Delhi: NBT.

Irwanto, 1., Rohaeti, R., & Prodjosantoso, P. (2020). Undergraduate Students’ Science Process Skills
in Terms of Some Variables: A Perspective from Indonesia. Journal of Baltic Science Education,
17(5), pp. 751-764. https://doi.org/10.33225/jbse/18.17.751.

Kamarudin, N., Mariyam, W., & Seyedali, A. (2022). Exploring Basic and Integrated Science Process
Skills and Their Impact on Science Achievement among University Students. Journal of Public
Administration and Governance, 12(4S), pp. 74-90. https://doi.org/10.5296/jpag.v12i4S.20572.

Karamustafaoglu, S. (2011). Improving The Science Process Skills Ability of Science Student Teachers
Using i Diagrams, Eurasian J. Phys. Chem. Educ, 3(1), pp. 26-38.

Koomason, A. (2021). Assessing Acquired Science Process Skills Of Senior High Schools In Central
Region, Ghana. Advances in Social Sciences Research Journal, 8(11), pp. 438-451.
https://10.14738/assrj.811.11291

Luo, Ma., Zuhao, W., Daner, S., Zhi, HW., & Liying, Z. (2020). Evaluating Scientific Reasoning
Ability: The Design and Validation of An Assessment With A Focus On Reasoning and The Use
of Evidence. Journal of Baltic Science Education, 19(2), pp. 261-274.
https://doi.org/10.33225/Jbse/20.19.261.

Maison, M., Darmaji, D., & Kurniawan, A.D. (2019). Science Process Skills and Motivation.
Humanities & Social Sciences Reviews, 7(5), pp. 48-56. https://doi.org/10.18510/hssr.2019.756.

e-Journal: http://doi.org/10.21009/1


https://doi.org/10.35580/ipaterpadu.v1i1.9654
http://dx.doi.org/10.4236/ce.2012.38188
https://doi.org/
https://www.researchgate.net/scientific-contributions/Siska-Evriani-Depari-2168927699?_sg%5B0%5D=ONZL1fh0keqb4UD7uRWXd_V4PuuYrKmzdWB3YgZkPCvEPT5bsCNTu5eYXjKWflTbR_fwgUA.MQnueSrBb9Oo_SwTGB46ceE4WYT0YH_4AbSDuYLGKws15-3sJrdJhn4EEABH1Cv1nfxV7U06mzrXT4C9gmwPSg&_sg%5B1%5D=TLY0KL2c3XtELWmixF4YDJGwvrJgjuutJq3jD22N2WPIcMRUlJWAHu8EduUt27ODTawGjg0.NCaDCX-Lk7dDHNZoAHpmVZ4gUaJpjB-TeXVYUnhSogM_8hXSquIUVKnkhbXhL6YIRt_gP5mVEVyXcCsxj9uSBg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://www.researchgate.net/scientific-contributions/Hasruddin-2295787531?_sg%5B0%5D=ONZL1fh0keqb4UD7uRWXd_V4PuuYrKmzdWB3YgZkPCvEPT5bsCNTu5eYXjKWflTbR_fwgUA.MQnueSrBb9Oo_SwTGB46ceE4WYT0YH_4AbSDuYLGKws15-3sJrdJhn4EEABH1Cv1nfxV7U06mzrXT4C9gmwPSg&_sg%5B1%5D=TLY0KL2c3XtELWmixF4YDJGwvrJgjuutJq3jD22N2WPIcMRUlJWAHu8EduUt27ODTawGjg0.NCaDCX-Lk7dDHNZoAHpmVZ4gUaJpjB-TeXVYUnhSogM_8hXSquIUVKnkhbXhL6YIRt_gP5mVEVyXcCsxj9uSBg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicHJldmlvdXNQYWdlIjoicHVibGljYXRpb24iLCJwb3NpdGlvbiI6InBhZ2VIZWFkZXIifX0
https://doi.org/
https://doi.org/10.21831/jipi.v4i2.21426
https://doi.org/
https://doi.org/10.33828/sei.v34.i3.5
https://dx.doi.org/10.33225/jbse/18.17.751
https://www.researchgate.net/profile/Nurzatulshima-Kamarudin?_sg%5B0%5D=nWRld6nU5sNYPJNtx4qvmsOxy1bsE-1iUF7IS9F_e_WQXrVt6AZFEiApQclqsJta2RafVBU.0aaQ5S4w4ObdLIu7IRMdMF7-EKAo_iBo7ESqWowwfODsjUZMRGtU7m9xnjdNMp5_RSNCZDdVfpUarpWA4_3mrw&_sg%5B1%5D=lGW0ipwAQMZtEuAidOYQBq58uBZ_CFoDReQ7eySpAV_gJ3TTi2yn03ipBeMvjcuBdP2bsEk.tNvGL2gjcqz0A6WZ7sinoo7x_RF_nkMbPMPu2pixnGFSz5ULHbM8i9EkV-XQ4U3FnFCG9Q83ahXMAKOjRnbQLg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/scientific-contributions/Mariyam-Wahida-2238939881?_sg%5B0%5D=nWRld6nU5sNYPJNtx4qvmsOxy1bsE-1iUF7IS9F_e_WQXrVt6AZFEiApQclqsJta2RafVBU.0aaQ5S4w4ObdLIu7IRMdMF7-EKAo_iBo7ESqWowwfODsjUZMRGtU7m9xnjdNMp5_RSNCZDdVfpUarpWA4_3mrw&_sg%5B1%5D=lGW0ipwAQMZtEuAidOYQBq58uBZ_CFoDReQ7eySpAV_gJ3TTi2yn03ipBeMvjcuBdP2bsEk.tNvGL2gjcqz0A6WZ7sinoo7x_RF_nkMbPMPu2pixnGFSz5ULHbM8i9EkV-XQ4U3FnFCG9Q83ahXMAKOjRnbQLg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/profile/Seyedali-Ahrari?_sg%5B0%5D=nWRld6nU5sNYPJNtx4qvmsOxy1bsE-1iUF7IS9F_e_WQXrVt6AZFEiApQclqsJta2RafVBU.0aaQ5S4w4ObdLIu7IRMdMF7-EKAo_iBo7ESqWowwfODsjUZMRGtU7m9xnjdNMp5_RSNCZDdVfpUarpWA4_3mrw&_sg%5B1%5D=lGW0ipwAQMZtEuAidOYQBq58uBZ_CFoDReQ7eySpAV_gJ3TTi2yn03ipBeMvjcuBdP2bsEk.tNvGL2gjcqz0A6WZ7sinoo7x_RF_nkMbPMPu2pixnGFSz5ULHbM8i9EkV-XQ4U3FnFCG9Q83ahXMAKOjRnbQLg&_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIiwicG9zaXRpb24iOiJwYWdlSGVhZGVyIn19
https://www.researchgate.net/journal/Journal-of-Public-Administration-and-Governance-2161-7104
https://www.researchgate.net/journal/Journal-of-Public-Administration-and-Governance-2161-7104
https://www.researchgate.net/journal/Advances-in-Social-Sciences-Research-Journal-2055-0286
http://dx.doi.org/10.14738/assrj.811.11291
https://doi.org/10.33225/Jbse/20.19.261
https://doi.org/%2010.18510/%20hssr.2019.756

JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 10 Issue 2, December 2024
p-ISSN: 2461-0933 | e-ISSN: 2461-1433 320

OECD. (2019). PISA 2018 Results Ill: What School Life Means for Students’ Lives. Paris: OECD
Publishing. https://doi.org/10.1787/acd78851-en

Ozgelen, S. (2012) . Students’ Science Process Skills Within A Cognitive Domain Framework. Eurasia
Journal of Mathematics, Science & Technology Education, 8(4), pp. 283-292.
https://doi.org/10.12973/eurasia.2012.846a.

Prisecaru, P. (2016). Challenges of The Fourth Industrial Revolution. Knowledge horizons-Economics,
8(1), pp. 57-62. https://econpapers.repec.org/RePEc:khe:journl:v:8:y:2016:i:1:p:57-62.

Rahayu, A.H., & Anggraeni, P. (2017). Analisis Profil Keterampilan Proses Sains Siswa Sekolah Dasar
Di Kabupaten Sumedang. Jurnal Pesona Dasar, 5(2), pp. 22-33.

Ramli, M.S., Affandi, M.H., Rauf, A.R., & Pranita, D. (2022). Analysing Teaching Strategy,
Reflection and Networking Indicators Towards Learning For Sustainable Development (LSD) of
Green Skills. Journal of Technical Education and Training, 14(1), pp. 64-75.
https://doi.org/10.30880/jtet.2022.14.01.006.

Saputra, 1.G.P.E., Harnipa, H., & Akhfar, M. (2021). Development of Science Learning Device
Oriented Guided Inquiry with Virtual Laboratory to Train Science Process Skills of Junior High
School Students in Kendari. JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika),
7(1), pp. 13-22. https://doi.org/10.21009/1.07102.

Sardinah, S., Tursinawati, T., & Noviyanti, A. (2012). Relevansi Sikap lImiah Siswa dengan Konsep
Hakikat Sains dalam Pelaksanaan Percobaan pada Pembelajaran IPA di SDN Kota Banda Aceh.
Jurnal Serambi lImu, 13(2), pp. 70-80. https://doi.org/10.32672/si.v13i2.474.

Sugiyarti, H., Sunarno, W., & Aminah, S.N. (2015). Pembelajaran Fisika dengan Pendekatan Saintifik
Menggunakan Metode Proyek dan Eksperimen Ditinjau dari Kreativitas dan Kemampuan Berpikir
Kritis Siswa. Jurnal Inkuiri, 4(4), pp. 34-42. https://doi.org/10.20961/inkuiri.v4i4.9586.

Sukarno, S., Permanasari., P., & Hamidah, H. (2013). The Profile of Science Process Skill (SPS)
Student at Secondary High School (Case Study in Jambi). International Journal of Scientific
Engineering and Research, 1(1), pp. 78-83.

Syamsidar, S., Khaeruddin, K., & Helmi, H. (2021). The Effectiveness of using Student Worksheets
to Practice Science Process Skills on Hooke's Law Material. JPPPF (Jurnal Penelitian dan
Pengembangan Pendidikan Fisika), 7(1), pp. 83-90. https://doi.org/10.21009/1.07109

Tawil, M., & Liliasari, L. (2014). Keterampilan-keterampilan Sains dan Implementasinya dalam
Pembelajaran IPA. Badan Penerbit Universitas Negeri Makassar. https://badanpenerbit.unm.ac.id/.

e-Journal: http://doi.org/10.21009/1


https://doi.org/10.1787/acd78851-en
https://doi.org/10.12973/eurasia.2012.846a
https://doi.org/10.30880/jtet.2022.14.01.006
https://doi.org/10.32672/si.v13i2.474
https://doi.org/10.20961/inkuiri.v4i4.9586
https://doi.org/10.21009/1.07109
https://badanpenerbit.unm.ac.id/

JPPPF (Jurnal Penelitian dan Pengembangan Pendidikan Fisika) Volume 10 Issue 2, December 2024
p-ISSN: 2461-0933 | e-ISSN: 2461-1433 321

APPENDIX

Science Process Skills Diagnostic Test

Question instructions: Choose one of the most correct answers by putting a red mark or a cross (X) on
the choices.

L.

Which of the following is an observation only?
A. That piece of metal is red, so it must be hot
B. The road is wet, so it must be raining

C. The table looks like it is made of wood.

D. The child's block is orange

Which of the following represents a prediction about a snowman in front of the school?
A. The snowman is made of three large balls.

B. The students at school make snowmen

C. The snowman will melt in five days

D. The snowman has red scratches on his neck

Choose a definition that is not an operational definition.

A. An acid is a substance that changes the color of litmus paper to pink

B. Ice is frozen water

C. Araser is a material that when rubbed on a pencil mark makes it disappear

D. A telephone is a device used to talk to someone who is not physically present

Recently, Beth heard sirens blaring on a nearby street. The next day when he went to school he
saw a house filled with wide black spots and smoke. The most reasonable conclusions regarding
the above that he could make when describing what he saw were:

A. The house was destroyed by a hurricane

B. The house was destroyed by wild animals

C. The house was destroyed by fire

D. The house was destroyed by the storm

The written statement of the hypothesis must contain or strongly imply which of the following
variables?

A. Only independent variable or respond

B. Only dependent variable or manipulated

C. Manipulated and responding variables

D. Both manipulated and responding variables, as well as all controlled variables

A student wants to know the effect of acid rain on fish populations. He took two jars and filled
each jar with the same amount of water. He added fifty drops of vinegar (acid) to two jars and
added nothing to the other. He then placed 10 similar fish in each jar. Both groups of fish were
treated (oxygen, food, etc.) in the same way. After observing the behavior of the fish for a week,
he came to a conclusion. What willdo you suggest improving the quality of this experiment?

A. Prepare more jars with different amount of vinegar

B. Add more fish to the two used jars

C. Add more jars with different types of fish and different amount of vinegar in each jar

D. Add more vinegar to the used jar
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10.

Which of the following statements is a deductive hypothesis?

A. The higher the ambient temperature, the higher the frog's body temperature.
B. The colder the temperature, the slower the plant grows.

C. Algae are living organisms

D. Leaves make food, stems carry food, and roots store food.

Suppose, you are taking photos in the neighborhood where you live. Boundary with your
neighborhood are some farmer fields, you see some domesticated cows sharing space with some
wild antelope.

_‘_)-\

Which of the following statements is an inference is...
A. The cow and the deer are standing still there

B. The cow and the deer don't attack each other

C. Not a single animal in this area attacks each other
D. Some of the cows are eating grass

Like question no. The following 8 statements that are included in identification are...
A. The cow and the deer are standing still there

B. Some of the cows are eating grass

C. Grass is food for cows and deer

D. Most of the grass in this area is eaten by cows

Suppose you heat five vessels containing different volumes of water using a Bunsen. The heating
time is made the same, namely 1 minute each. The results are recorded as in Table 1 below.
TABLE 1. Data Results of Water Heating Observations

Water volume (ml) Warm-up time (minutes) Temperature rise
(manipulation variable) (control variable) (response variable)
20 1 10

30 1 8

40 1 6

60 1 4

80 1 2

100 1 1

Based on the data in Table 1 above, the conclusion that can be made is to inductively formulate a

hypothesis about what effect the volume of water has on the increase in water temperature!

A. The greater the volume of water, the smaller the temperature rise required to heat thewater in
1 minute.

B. The greater the volume of water, the greater the temperature rise required to heat the water in

1 minute.

The smaller the volume of water, the smaller the temperature rise required to heat the water.

The smaller the volume of water, the greater the increase in temperature required to heat the

water.

o0
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