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Purpose of the study: This study aims to systematically identify, analyze, and
synthesize various teacher strategies used in science learning to develop students'
Science Process Skills (SPS). The study focuses on developing indicators for
observation, classification, and data tabulation as basic and integrated scientific
skills.

Methodology: This study employed a Systematic Literature Review (SLR)
method, adhering to the PRISMA 2020 guidelines. The unit of analysis was
scientific articles, not human participants. Thirty articles meeting the inclusion
and exclusion criteria were selected through identification, screening, and
eligibility assessment. They were then analyzed using document analysis and
thematic synthesis.

Main Findings: The study results indicate that active, experiential, and inquiry-
oriented learning strategies, such as Guided Inquiry, Experimentation, and
Project-Based Learning (PjBL), have proven effective in improving basic
Science Process Skills, particularly the observation and classification indicators.
However, this systematic review also revealed significant strategic weaknesses
in the data table creation indicator. These weaknesses are caused by teachers'
limitations in designing learning activities that explicitly involve data processing,
visualization, and representation as the basis for students' scientific
argumentation.

Novelty/Originality of this study: The novelty of this research lies in the
systematic mapping of the development gaps in data table creation indicators in
science learning practices. This study provides a conceptual contribution by
confirming that strengthening data processing and representation skills is a
crucial component that bridges basic Science Process Skills to more complex and
meaningful integrated science process skills.
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1. INTRODUCTION

Science education learning in various countries continues to progress in line with the rapid development
of science and technology [1], [2]. Science is now understood not only as a collection of concepts and theories,
but also as a vehicle for developing scientific thinking skills and problem-solving skills [3], [4]. Modern science
learning approaches focus on exploratory activities and hands-on experiences that enable students to study
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natural phenomena through the scientific process [5], [6]. Therefore, the primary goal of science learning today
is to foster curiosity, develop critical thinking skills, and encourage innovation in understanding and applying
scientific concepts [7], [8].

Curricula in various countries have now adapted to global demands by strengthening 21st-century
competencies that emphasize the integration of cognitive, affective, and psychomotor aspects [9], [10]. In this
context, science learning plays a very strategic role because it focuses not only on mastering scientific
knowledge but also on the formation of scientific attitudes and the development of science process skills (SPS)
[11], [12]. The psychomotor aspect in science learning is reflected through scientific activities such as
observation, classification of objects or phenomena, and presentation of data in tabular form [13], [14]. Through
these activities, students are trained to think systematically and gain a deeper understanding of scientific
concepts [15], [16].

The development of teaching strategies over time demonstrates significant changes in learning
approaches [17], [18]. Currently, teachers place greater emphasis on student-centered learning by providing
opportunities for independent exploration and experimentation [19], [20]. Approaches such as inquiry-based
learning, projects, and practicums provide opportunities for students to hone the three main indicators of SQA:
observation, classification, and tabulation [21]. These changes emphasize that effective learning strategies focus
not only on the final outcome but also on the scientific process students undergo in acquiring knowledge [22],
[23].

Science process skills are a fundamental element in science learning because they help students
understand science as both a process and a product of knowledge [24], [25]. Students who have not mastered
science process skills typically experience difficulties analyzing data, interpreting observations, and drawing
scientific conclusions [26], [27]. In the short term, this results in low learning outcomes and participation in
scientific activities, while in the long term, it can hinder critical thinking, problem-solving, and adaptation to
technological developments [28], [29]. Therefore, science process skills need to be systematically developed
through the implementation of effective learning strategies so that students can develop scientific character and
be prepared to face the challenges of the modern era based on science and technology [30], [31].

Although the importance of science process skills has been widely recognized, various research
findings indicate that students' mastery of science process skills is still suboptimal, particularly in indicators
related to processing and presenting scientific data [32], [33]. Students often experience difficulty systematically
compiling data tables and using them as a basis for drawing scientific conclusions, resulting in low-quality
evidence-based argumentation in science learning [34], [35]. Several previous studies have examined the
effectiveness of various science learning strategies, but few have systematically examined the role of teacher
strategies in developing students’ science process skills [36], [37]. This indicates the need for a more
comprehensive study to summarize the latest research findings to understand the patterns and trends in the
application of these strategies in various learning contexts [38], [39]. Using a systematic literature review (SLR)
approach, this study aims to identify, analyze, and synthesize effective teacher strategies in improving science
process skills, particularly in the indicators of observation, classification, and data tabulation.

Specifically, this study aims to identify the types of teacher strategies used in science learning, analyze
the tendency of the effectiveness of these strategies on the development of Science Process Skills and reveal the
weaknesses of teacher strategies in the data tabulation indicator. Based on these objectives, the research question
focuses on how teacher strategies reported in the literature are able to develop indicators for observation,
classification, and tabulation of student data. This research is important because it provides an empirical basis for
the development of more focused and evidence-based science learning strategies. The findings of this study are
expected to not only enrich theoretical studies on teacher strategies and science process skills, but also provide
practical contributions for teachers, curriculum developers, and teacher education institutions in designing
learning and training that can optimize students’ mastery of SPS comprehensively.

2. RESEARCH METHOD

This study employed the Systematic Literature Review (SLR) method, adhering to the PRISMA 2020
guidelines (Preferred Reporting Items for Systematic Reviews and Meta-Analyses). This approach was chosen
because it allows researchers to systematically and measurably review, identify, and synthesize relevant research
findings. The primary objective of using SLR is to gain a comprehensive understanding of teacher strategies for
improving science process skills (SPS), particularly in the areas of observation, classification, and tabulation.
This method ensures a transparent, focused, and replicable literature search.

This research design is qualitative-descriptive, based on scientific documents. The unit of analysis is not
individual respondents, but rather scientific articles that meet the inclusion criteria. Therefore, this study does not
use a survey design, questionnaire, or statistical hypothesis testing, but instead focuses on a systematic synthesis
of empirical findings from previous research. According to Priharsari [40] SLR can be generally divided into
four stages: determining the objectives of the SLR, initiating and selecting literature, analyzing and coding, and
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planning the presentation of the results. The following is a diagram of the stages of a Systematic Literature
Review (SLR) that illustrates the research process, from determining objectives to systematically presenting the
study results.
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Figure 1. SLR steps

Article Search Sources and Strategies, The data sources for this study were scientific articles published
in reputable international journals. The literature search was conducted through several online databases,
including Taylor & Francis, SpringerLink, and ERIC. Keywords used in the search included: “teacher
strategies,” “science process skills,” “science education,” “observing,” “classifying,” and “data table creation”.
The publication period was limited to 2015 and 2025 to ensure the relevance of the research findings to the
current curriculum context and science learning approaches. Database and keyword selection was conducted
purposively to capture articles that specifically address teacher strategies and science process skill indicators.
This process serves as a sampling technique in the context of SLR, where the selected articles are considered
representative of the research population relevant to the study’s focus.

Inclusion and Exclusion Criteria, To ensure the accuracy of the literature selection, this study applied
the following inclusion and exclusion criteria: 1). The article discusses teacher strategies in science learning; 2).
The article addresses or examines indicators of science process skills (SPS), namely observation, classification,
and data tabulation; 3). The article is empirical research and available in full text; 4). The article was published
in English between 2015 and 2025. Exclusion criteria: 1). The article is a theoretical review, conceptual opinion,
or has not undergone a peer-reviewed process; 2). The article is not relevant to the context of science learning;
3). The article does not include a complete list of research methods or results. In the context of this study, articles
that meet the inclusion criteria are treated as the main data source, so that the number of articles that passed the
selection (n = 30) represents the entire unit of analysis that was analyzed in depth in this study.

Article Selection Procedure, The article selection process in this study followed the PRISMA 2020
(Preferred Reporting Items for Systematic Reviews and Meta-Analyses) guidelines. A PRISMA flowchart was
used to illustrate the stages of article identification, screening, eligibility, and inclusion used in the systematic
review. Identification, In the initial stage, researchers searched for articles from three major databases: Taylor &
Francis, SpringerLink, and ERIC. The initial search, using a combination of predetermined keywords, yielded
350 potentially relevant scientific articles. Screening, Duplicate articles were then removed, leaving 280 articles.
Next, a title and abstract screening was conducted to assess their relevance to the research focus. From this stage,
61 articles were eliminated for being irrelevant to the topic of teacher strategies or science process skills, leaving
219 articles. Eligibility, A total of 219 articles were then thoroughly analyzed to assess their suitability for
inclusion criteria. At this stage, 189 articles were excluded because they did not specifically examine the science
process skills indicators in question (observation, classification, and data tabulation) or the strategies teachers
use to improve science process skills. In other words, they did not present the empirical data required by the
researchers. Inclusion, Ultimately, 30 articles met all criteria and were included in the systematic analysis phase.
These articles were then analyzed in depth to identify the strategies teachers used, the context in which they were
implemented, and their impact on the development of students' science process skills.

The number of articles at each selection stage describes the systematic and multi-layered data filtering
process, thus ensuring that only articles that are relevant, of high quality, and in accordance with the research
objectives are analyzed further. The article selection process is visualized in a PRISMA flowchart, which depicts
the number of articles at each stage, from identification to final inclusion. This diagram ensures transparency in
the selection process and demonstrates that each article analyzed has undergone a rigorous and verified selection
process.
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Figure 2. Review process flowchart (PRISMA)

Data analysis was conducted using a qualitative approach based on document analysis. The data
analysis technique used is content analysis, with stages including organizing articles that passed the inclusion
stage, coding data based on predetermined categories, grouping themes, and drawing conclusions. Each article
that passed the inclusion stage was analyzed based on the research identity (author and year of research),
research methods and design, teacher strategies used, SPS indicators developed, and the main results and
implications of the research. The analysis results were compiled in the form of synthesis tables and narrative
explanations to reveal patterns, trends, and the effectiveness of teacher strategies in developing students' science
process skills. Through this approach, researchers were able to draw more comprehensive conclusions and
comprehensively map the relationship between learning strategies and the improvement of science process skills
(SPS). Because this research is a literature review based on document analysis, data analysis does not involve
respondents, questionnaires, or statistical hypothesis testing.

3.  RESULTS AND DISCUSSION

In this study, testing was not conducted through statistical hypotheses as in quantitative research, but
rather through a thematic synthesis analysis of empirical findings from the reviewed articles. The analysis
focused on identifying patterns, trends, and consistency of findings related to teacher strategies in developing
science process skills, particularly in the indicators of observation, classification, and data tabulation. Thus, the
"testing" process was conducted conceptually through comparison and mapping of findings across articles to
assess the extent to which the literature supports the relationship between teacher strategies and the development
of students' science process skills.

Based on a literature search from the Taylor & Francis, SpringerLink, and ERIC databases with the
limitation of 2015-2025 published in English, 350 articles were obtained from the three databases, then screening
was carried out to remove duplicate data and 219 articles remained, then a feasibility analysis was carried out on
the remaining articles, and inclusion was carried out where 30 articles were considered eligible. To facilitate the
analysis of the research results, the mapping is presented in Table 1.
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Table 1. Research results regarding teacher strategies in improving students’ science process skills in science

learning
No Article Title and Research Research result Research Analysis Results
Researchers methods
Teacher Strategy Conclusion:
Investigation of in- Training Focus: Teachers
Service and Pre-Service should be supported to reduce
1 Science Teachers' Relational SPS in general (Basic uncertainty in designing
Perceptions of survey and Integrated SPS). exercises that require students to
Scientific Process Skills create data tables and graphs
[41]. (integrating
observation/classification).
SPS Related to
Developing science Research Problem Solving:
learning material with and Observation, Problem
authentic inquiry Developmen Formulation, Teacher Strategy: An integrated
2 learning approach to t (R&D) Hypothesis Inquiry approach is effective for
improve problem Four D and Formulation, Data training students' SPS.
solving and scientific Borg & Gall  Collection, Data
attitude [42]. models. Analysis, and Data
Tables.
Adapting undergraduate A quast- Main SPS: Producing Teacher Str ategies: Curricula
. . experimental . that explicitly teach and assess
Biology to include . Scientific . 4
. . comparative . science practices, such as the
3 science practices by studv with Explanations. CER framework, are highl
teaching students to Y Indicators: Claim, . ’ y
L Assessment- . effective. Teachers should focus
generate scientific Evidence, and . .
. Based . on repeating the Reasoning
explanations [43]. . Reasoning.
Curriculum. component.
Mixed-
Method Teacher Strategy: An inquiry
Effect of using science Research approach that explicitl
Sing Approach . approachi that expicitly -
process skills-integrated with Quasi- The SPS used (in the integrates SPS is effective in
4 inquiry-based approach Experimenta SPSIIBA approach) improving student learning
on grade nine students' | Desion includes: Basic SPS outcomes and simplifying
cell biology academic (Pre- tegs + and Integrated SPS. abstract concepts, as well as
achievement [44]. creating an active learning
Post-test .
. environment.
Comparison
Group).
The SPS assessed )
Ao, Despie il Oburadon, 15T Sty St nd
in Junior High School Inferential Measuring, SPS by implementing the
. & . Survey Classifying, Making > Oy 1mp g
5 Education: Perspectives . Project-Based Learning model
of Students and (using SPS Hypotheses, or the Inquiry-Based Learnin
. . diagnostic Interpreting Data, quiry=t . &
Teachers in Indonesia L method which directly involves
[45] test). Summarizing, and SPS
' Communicating. ’
Needs analysis of Research o
gamification models in  and T.h e SPS 1pd1cators Teacher Strategy: Using
- discussed include: . . . .
the digestive system Developmen . Gamification learning media
lesson to improve t R&D with Obse1fvat1o.n, specifically designed to improve
6 students' critical the ADDIE  Classification, high-level skills (such as SPS
thinking skills and approach Communication, and Critical Thinking) is an
. g . PP Inference, Predicting, . g
science process skill (initial stage: . . appropriate strategy.
[46] Analysis) and Asking Questions.
Development of Online  Rescarch The SPS 1pdlcators Tegcher Strategy: Developing
. . measured include 14 online tests (which can be
science process skills and . . . .
7 . Science Process Skills  scored automatically) is an
test for 8th grade pupils  Developmen .
[47]. t (R&D). from the selected efficient strategy for teachers to

theoretical framework

monitor and assess students'
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No Article Title and Research Research result Research Analysis Results
Researchers methods
(not mentioned in SPS periodically, so that
detail, but include teachers can take corrective
Basic and Integrated (remedial) actions quickly.
SPS).
Teacher Strategy: A Sensory-
Effects Of the Sense- Experimenta The SPS measured are ~ Based Science Education
Based Science . . .
Education Program on 1 Research Basic SPS and Program specifically designed
8 . . (with Quasi-  Intermediate SPS for early childhood is highly
Scientific Process Skills . S 7 .
. Experimenta  (which is the focus of effective in developing
of Children Aged 60-66 .
| attributes).  the program). elementary and secondary SSCs
Months [48]. . .
in preschool children.
Includes Basm SPS Teacher Strategy: SPS should
(Observation, be taught in an integrated
Attitude of learners Classification, ught 1 g
. manner with content, not as a
towards science and . Measurement,
. Literature . stand-alone lesson. Teachers
their science process . Communication) and .
9 S Study/Literat should use hands-on and mind-
skills in the case of the . Integrated SPS
. . ure Review. . on methods, as well as
spiral curriculum: A (Formulating
; . approaches such as
literature review [49]. Hypotheses, . .
. . Argumentation and Inquiry, to
Controlling Variables, . ;
. improve students' SPS.
Interpreting Data).
Qualitative Laboratory-Related Teacher Strategy: Teachers are
Document SPS: Observation, advised to use a more active
Analysis of the Studies  Analysis (on  Recording/Analyzing/l  inquiry laboratory approach and
10 Done on Laboratories in  thesis on nterpreting Data, implement performance
Turkey [50]. laboratories ~ Formulating assessments to measure
period Hypotheses, and SPS students' SPS and higher-order
1999-2017).  in general. thinking skills.
. . Quasi- Basic SPS:
Enhancing Preservice . . Teacher Strategy: Teacher
) . Experimenta  Observation and .
Teachers' Observation . . education programs need
11 . 1 Study (Pre- Inference (including L . . .
and Inference Skills AT explicit instruction and intensive
test Post- distinguishing between . . .
[51]. discussion on Basic SPS.
test). the two).
Basic SPS
The effectiveness of (Observation, Teacher Strategy: The
Project-based Learning Literature Classification) and application of the PBL model is
12 on students' science . Integrated SPS highly recommended because it
. review .
process skills: a (Formulating naturally encourages students to
literature review [52]. Hypotheses, apply all SPS in real projects.
Interpreting Data).
Pre-service Science Quasi-
Teachers' Views on . Teacher Strategy: Teacher
Experimenta  SPS covered: . .
Laboratory . education should provide
L . 1 Study (Pre- Observation, Problem . C
13 Applications in Science . . explicit instruction in SPS and
. test and Solving, and Designing . ..
Education: The Effect . practical training focused on
Post-test Experiments. . .
of a Two-semester Design) laboratory managerial skills.
Course [53]. gn)-
Enhancing Science SPS covered: Basic Teacher Strategy: The IBL
& SPS (Observation, model (especially Open/Guided
Process Skills through . . N
Inquiry - Based Comprehens  Classification, Inquiry) is recommended as the
quiry ) ive Communication) and best strategy because it forces
14 Learning: A . . .
. Literature Integrated SPS students to actively engage in
Comprehensive . . . . ;
) ) Review. (Formulating the science process (including
Literature Review and .
Analysis [54] Hypotheses, observation and data
' Interpreting Data). processing).
Improving Students' Classroom SPS measured: Teacher Strategy:
15  Science Process Skills Action Observation, Implementation of PjBL with
Through PjBL Learning Research. Classification, structured LKPD is
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No Article Title and Research Research result Research Analysis Results
Researchers methods
Assisted by Communicating recommended because it
Collaborative Project (Creating Data Tables facilitates the implementation of
LKPD [55]. and Graphs), and basic and integrated SPS during
Interpreting Data. the project.
The Effectiveness of
Inquiry Based Learning  Quantitative Teacher Strategy: The
Model to Improve descriptive implementation of IBL is highly
16 Science Process Skills research SPS in general (Basic recommended because it
and Scientific with Pre-test and Integrated SPS). encourages students to actively
Creativity of Junior Post-test investigate to construct
High School Students design. knowledge.
[56].
Naturalistic
Qualitative. Teacher Strategy: The strategy
Strategies in Data used involves structured steps
Developing Junior High  collection SPS that are focused that force students to: 1)
School Students' through on: Observation, Conduct direct observations of
17  Science Process Skills interviews Making Graphs temperature/heat phenomena. 2)
in the Material of and (Graphing), and Record results and create graphs
Temperature, Heat, and  documentati ~ Communication. (data representation). 3)
Expansion [57]. on, analyzed Conduct scientific
descriptively communication (presentations).
Effects of Explicit Quasi-
Science Process Skill Experiment
Instrgctlong on Pre- (Nop- SPS is taught explicitly Tfeacher. Strategy: Use explicit
Service Science equivalent as a prerequisite for instruction and structured
18  Teachers Professional Pre- im rr())vin chienti fic instruction models (such as
Science Teaching test/Post-test Regsoning Abilit 4C/ID) to develop SPS and
Attitudes and Science Control & Y. scientific reasoning.
Teaching Behavioral Group
Intention [58]. Design).
Quasi-
Experiment  Inquiry Skills:
Students' inquiry skills (Nop- | Observlatl.on, Teacher Strategy: Integrqtmg
rogression based on equivalent Formulating STEM and Ir}qulry Labs is a
19 P Pre-testand  Problems/Hypotheses,  highly effective strategy for
STEM approach and llectine/Analvzi hancine i d
inquiry lab [59] Post-test Collecting/Ana yzing enhancing integrated SPS as a
’ Control Data, and Drawing whole.
Group Conclusions.
Design).
Quasi-
Science process skills F?}?reertlenslte_nta Teacher Strategy: Using Inquiry
and critical thinking (active investigation) and
e Posttest . . . L
20 skills in inquiry-based Non- SPS in general (Basic Project Assessment (application
learning model with . and Integrated SPS). of SPS in real tasks) are
. equivalent . .
project-based effective strategies for
assessment [60] Control developing 21st century skills
’ Group png Y ’
Design).
Do science process SPS f  prevequsite for Crial
skills affect on critical Mixed- SPS in general (as a > 15 @ prerequl .
L . o Thinking. Intensive strategies
21  thinking in science? Method predictor of Critical . .
. . . . (such as Science Fairs) are
Differences in urban Design. Thinking). .
needed to improve SPS for rural
and rural [61].
students.
2 Improving Science Quasi- SPS in general (as a Teacher Strategy: The S5E
Process Skills for Experimenta  foundation for 21st Model is recommended because
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No Article Title and Research Research result Research Analysis Results

Researchers methods
Primary School 1 (One- century skills). its structured steps (especially
Students Through 5E Group Pre- Explore and Elaborate) engage
Instructional Model- test and students actively in the science
Based Learning [62]. Post-test process.

Design).
Scenario-Based Quas1t Basic SP.S: Teacher Strategy: This strategy
. . Experimenta  Observation, S
Microlearning Strategy . is highly recommended because
. 1 (Pre-test Measuring, S .

for Improved Basic > it is effective, contextual, and
23 . . Post-test) Communicating, o . .

Science Process Skills . has a significant relationship

. . and Interpreting Data, . ,

in Self-Directed . s with students' level of

Learning [63] Correlational ~ Predicting, and Independent Learning

' Survey Classifying. ’
The focus of the SPS Teacher Strategy: Using I-

Improving the Science Basic is: Integrated SPS Diagrams is recommended as an

Process Skills Ability of Experimenta (Formulating efficient visual framework for
24 Science Student 1 Design Hypotheses, developing integrated thinking

Teachers Using I (Pre-test Controlling Variables,  skills in designing and

Diagrams [64]. Post-test). Designing analyzing scientific

Experiments). investigations.
Study of Sglence Research Obseljvat1qn, Teacher Strategy: Use
Process Skills Student Classification, ..
. and - structured LKPD that explicitly

25  Using Worksheet based Prediction, ) .

. Developmen oy includes SPS steps as a practical
on Science Process t (R&D) Communication, and uide to masterine the concent
Skills [65]. ’ Inference. & & pt.
Exp licit Teaching O.f ) Teacher Strategy: Conducting
Science Process Skills: .. - .

. . . . Explicit Teaching of SPS is
Learning Outcomes and ~ Action SPS in general (Basic .

26 essential to prepare teachers to
Assessments of Pre- Research. and Integrated). ) .
. . be competent in developing
service Science students' SPS
Teachers [66]. ’
Effec.tlveness of . . . Key Findings: Effective
learning models for Literature Improving Science . L
. ; . . . . learning models (such as inquiry
27  improving science Review Process Skills (SPS) in .
e . and projects) are key to
process skills: A review  Study. general. improvine SPS
study [67]. Proving S
Analysis of Science SPS focuses on: Key Findings: SjBL
Process Skills of Pra- Determining (Independent Project)
Chemical Education Eksperiment tools/materials, effectively trains chemistry
28  Students Through Self- ( OnIe)- Shot Determining variables,  students' SPS during the
Project Based Learning Case Study) Determining work pandemic, especially in
(SjBL) in the Covid-19 “ steps, and Making determining research
Pandemic Era [68]. conclusions. tools/materials and variables.
SPS Not Measured Key Findings: Teacher Talk
Teacher Talk o Directly .(Focug on (espef:lally.the purpose of the
Supporting Student Quaht.atlve Progressive Sf:lentlﬁc questions) is key to improving
29 PrcI;pressive Discourse Descriptive  Discourse which students' Communication and
L rogr Case Study.  includes SPS Inference SPS through
in Science [69]. .. . L
Communication and Progressive Scientific
Inference). Discourse.
Basic and Integrated
. . SPS (.Obse.rv ation, Key Findings: SPS is essential
Improving Science Classification, . .
| . . and is effectively enhanced
30 Process Skills of Literature Measuring, through Inquiry and
Students: A Review of  Review Communication, g0 nquiry

Literature [70].

Prediction, Inference,
Hypothesis, Designing
Experiments, etc.).

Project/Problem models which
must be implemented explicitly.
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The results of a Systematic Literature Review (SLR) of 30 scientific articles confirm that Science
Process Skills (SPS) are the main foundation in building students' scientific literacy, in accordance with the
needs of 21st-century skills. Based on the results of the matrix analysis, there is a strong agreement that SPS,
including observation and classification indicators, are most effectively developed through active, student-
centered, and experience-oriented learning strategies, such as Guided Inquiry, Experiments, and Project-Based
Learning (PjBL). The effectiveness of these strategies lies in the direct involvement of students in authentic
scientific activities. This finding strengthens the understanding that SPS is not a naturally developing ability, but
must be taught and practiced consciously and systematically by teachers, which is the main conclusion of this
entire literature review. This finding is in line with various previous studies which state that inquiry-based
learning, experiments, and projects are effective in developing science process skills through the active
involvement of students in scientific activities.

Although the learning strategies were generally proven effective, this review identified a significant gap
in the Data Table Creation indicator, the primary focus of this study. The results of the perception analysis
indicate that the ability of teachers and prospective teachers to design activities that explicitly require students to
create data tables and graphs is still at the lowest level. According to the researchers, this problem lies not in
students' abilities, but rather in teachers' hesitation and weaknesses in designing tasks that can connect the Basic
SPS (observation and classification) with the Integrated SPS (data table creation). This gap indicates that
teachers have not fully integrated data processing into the learning design, which has the potential to hinder the
development of students' ability to conduct evidence-based argumentation. Unlike some previous research that
discussed science process skills in general, this study makes a novel contribution by highlighting the indicator of
data table creation as an aspect that is still under-facilitated in learning practices. These findings enrich science
education studies by positioning data processing and representation as critical points in the development of
students' science process skills.

To address these strategic weaknesses in the short term, direct interventions focused on improving
teacher competency are needed. Priority steps include implementing training that emphasizes explicit
instructional design, particularly in developing student worksheets (LKPD) and learning activities that
systematically guide students from data collection to creating tables and graphs. Furthermore, teachers need to be
equipped with the ability to use a targeted communication strategy (Teacher Talk), which involves asking
questions that challenge students' reasoning and encouraging them to present evidence in visual formats such as
tables or graphs. This approach can directly strengthen the SPS in terms of communication and inference, while
shifting classroom dynamics from simply reporting results to an evidence-based sensemaking process.

In the long term, mastery of Science Process Skills (SPS) as a means of critical thinking and a
foundation for a scientific career requires ongoing structural support. Such support, such as the establishment of
professional learning communities or mentoring programs, is needed to maintain and improve SPS competency
in existing teachers, while also bridging the gap between prospective teachers' ideal perceptions and actual
practice in the field. Furthermore, teacher training institutions need to reform their curriculum so that prospective
teachers are equipped with strong skills in designing assessments and learning activities oriented towards
Integrated SPS. Thus, teachers' strategies are expected to evolve from simply applying learning models to the
ability to design systematic learning experiences that encourage the comprehensive and sustainable development
of students' SPS.

This study has several limitations, including the limited scope of articles analyzed due to limited data
collection from specific databases and timeframes, and the study's systematic literature review, which lacks
direct empirical data collection in the field. Therefore, the findings represent trends in the analyzed literature and
do not fully reflect the actual implementation of classroom learning. Further research is recommended to conduct
empirical studies or learning experiments that specifically test the effectiveness of table and graph creation
activity designs in improving students' science process skills. Furthermore, further research could explore
teacher training models that focus on strengthening data processing and representation skills in science learning.

4. CONCLUSION

This systematic review concludes that the development of students' Science Process Skills (SPS) is most
effectively achieved through active, experiential, and inquiry-oriented learning strategies explicitly integrated
into the learning process. This strategy has been shown to improve basic SPS, particularly observation and
classification. However, this study also identified gaps in the data tabulation indicator due to teachers' limitations
in designing data processing and representation activities. These findings emphasize that strengthening data
tabulation skills is a crucial component in bridging the gap from basic SPS to integrated SPS, thus necessitating
increased teacher competency in data-driven learning and assessment design.
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