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Abstract: This research aims to determine the prospective science teachers' mastery level of science process 

skills (SPS), the mastery level of SPS indicators, and the prospective science teachers' mastery level of SPS 

based on gender. This study used a descriptive method with a quantitative approach. Purposive sampling 

techniques are used and obtain 23 prospective science teachers during the last two years at the Universitas 

Negeri Manado. The research instrument used interview guidelines and observation sheets. The results 

showed (1) the prospective science teachers' mastery level of SPS in practicum activity at the laboratory is 

80% categorized as sufficient; (2) the mastery level of SPS indicators by prospective science teachers: 

classifying 87% categorized as good, observing 86% categorized as good, asking questions 82% categorized 

as sufficient, experimenting 81% categorized as sufficient, planning an experiment 79% categorized as 

sufficient, interpreting data 77% categorized as sufficient, and communicating 70% categorized as very poor; 

(3) based on gender, the mastery level of the SPS by prospective female science teachers (83%) is higher 

than prospective male science teachers (73%). The findings are useful for science education lecturers to direct 

their laboratory teaching for prospective science teachers to master science process skills. 
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INTRODUCTION 

Science or natural science is formed and developed through a scientific process (Hamadi et al., 

2018). Generally, the conventional science learning process relies on thinking (minds-on), so science is 

limited only to a collection of knowledge (a body of knowledge). These conditions give students good 

abilities in mastering science concepts, but only some or even acquiring process skills. In fact, we need 

science process skills to carry out the scientific method (Hardianti & Kuswanto, 2017). On the other 

hand, learning through practical activities (practical work) promotes students to think (mind-on) and be 

hands-on (Dewati, 2015). In other words, the learning process of practical activities can make students 

perform complex procedures while thinking about scientific concepts. 

Science process skills are part of the thinking skills scientists, teachers, and students use when 

learning science (Turiman et al., 2012). Scientists are used science process skills to carry out 

investigations and explorations. They will only play a role in science activities such as investigation and 

interpretation with an excellent scientific understanding. Prayitno et al. (2017) stated that the scientific 

process occurs when scientists possess the skills of scientific work to find a scientific product. Science 

process skills are one of the main goals to be achieved in science education because these skills are 

utilized not only by scientists but also by everyone to become science literate (Gultepe, 2016). Through 

science process skills, students are expected to be able to carry out the steps of the scientific method to 

acquire new knowledge or develop their existing knowledge. It aligns with constructivist learning 

theory, which explains that the learner actively constructs knowledge based on experience (Narayan et 

al., 2013). 
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Science process skills are divided into two categories: basic and integrated skills (Silay & Çelik, 

2013; Gultepe, 2016; Darmaji et al., 2019; Harahap et al., 2019). Basic process skills include observing, 

inferring, measuring, communicating, classifying, predicting, using space-time relationships, and using 

numbers. Integrated process skills include controlling variables, operationally defining, formulating 

hypotheses, formulating models, interpreting data, and experimenting. As the name implies, basic 

science process skills are the basis for integrated process skills. On the other hand, integrated process 

skills must be learned and taught after basic science process skills. In line with Rauf et al. (2013), basic 

science process skills are a prerequisite for integrated process skills, while integrated process skills are 

advanced skills helpful in solving problems or conducting science experiments. 

In science learning, how knowledge is obtained is more important than just studying the subject 

matter (Silay & Çelik, 2013). The most significant goal of education should be teaching students how 

knowledge is acquired and processed. Teaching science process skills is emphasized to achieve these 

goals. Chabalengula et al. (2012) stated that science teachers must have the knowledge and 

understanding to teach and be proficient in science process skills. Thus, prospective science teachers 

must first learn and carry out each stage to have a strong conceptual understanding of science process 

skills and be skilled when guiding their students later. 

Science process skills are skills and techniques scientists use in the laboratory to find new 

scientific information (Lepiyanto, 2014). Gultepe (2016), through his research, reveals that science 

process skills can only be acquired effectively through laboratory activities when teachers and students 

are involved. Agustian (2020) states that, ideally, a science laboratory can be a means to achieve teaching 

goals related to specific practical skills. Thus, practicum activity at the laboratory can be an excellent 

way to develop science process skills. Besides, learning activities in the laboratory play an essential role 

in studying biology, chemistry, and physics (Shana & Abulibdeh, 2020). 

The General Biology II course consists of two credits for theory and one credit for practicum 

(Science Education Department Catalog, 2021). Interviews conducted by the researchers with the 

lecturers of the General Biology II course succeeded in revealing several facts, namely (1) most of the 

assessments focused on cognitive abilities and did not assess students' psychomotor skills; (2) the 

lecturer had never assessed the science process skills of prospective science teachers; and (3) practicum 

activities in previous years were only carried out twice, namely once in the laboratory and once outdoors. 

Rahayu (2020) states that the assessment of learning outcomes only focuses on the cognitive domain 

due to the assumption that cognitive is related to a person's ability to master the content of teaching 

materials. Adams (2015) also states that the most common usage of Bloom's taxonomy focuses on 

cognitive skills rather than psychomotor or affective skills. We all know that the learning objectives are 

not only about the cognitive domain but also the affective and psychomotor domains (Rao, 2020). 

Begam & Tholappan (2018) stated that assessing students' performance in the courses is vital in 

producing graduates who can integrate the theory and practice of the learned courses in higher education 

programs. The interview results also inform us that practicum activities in the laboratory still need to be 

carried out. The lecturer revealed that the reason for this was the limited tools and materials in the 

laboratory. It aligns with Hamadi et al.'s (2018) research, which reveals that the mastery of science 

process skills has yet to be maximized due to laboratory limitations. This condition will undoubtedly 

impact prospective science teachers' mastery of science process skills. 

Science process skills must be trained at the university level, especially for those who become 

science teachers. Af'idayani et al. (2018) stated that teachers still need to be aware of the importance of 

science process skills in learning. Prospective teachers must understand science process skills because 

they are essential in science learning (Rauf et al., 2013). Science teachers are expected to be able to 

prepare practicum-based learning and assess their students' science process skills. To expect students in 

science classrooms to have good science process skills, prospective science teachers must also have a 

good mastery of process skills. Agustina & Saputra (2016) stated that science process skills need to be 

trained for prospective teacher students to have experience learning that develops science process skills. 

In addition, training and developing science process skills in students will benefit them as a process to 

build knowledge in learning (Lestari & Diana, 2018). Thus, prospective science teachers' science 

process skills are important to know before they legally become teachers. 

Prospective science teachers can obtain science process skills through theoretical lectures and 

practical activities (Hamdani, 2017). Research by Idris et al. (2022) on strategies used to enhance 

students' mastery of science process skills reported that of the 22 selected research articles, only three 
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suggested practicum activities in the laboratory be the way to improve mastery of science process skills. 

Their results provide information that research on prospective science teachers' science process skills in 

practical laboratory activities is still lacking and needs to be investigated more. On the other hand, Seery 

et al. (2017) stated that direct assessment of skills during laboratory learning is still underreported. 

Therefore, this study aims to determine: (1) the prospective science teachers' mastery level of science 

process skills in practicum activity at the laboratory; (2) the mastery level of science process skills 

indicators; and (3) the prospective science teacher's mastery level of science process skills based on 

gender. The results of this study serve as a reference for lecturers in the field of education at the 

university level to plan and implement learning strategies that can improve the science process skills of 

prospective students for science, biology, chemistry, and physics teachers, especially in practicum 

activity at the laboratory settings. 

METHOD 

This study uses a descriptive method with a quantitative approach (quantitative descriptive). We 

conducted this research in the last two academic years at the Integrated Sciences Laboratory at 

Universitas Negeri Manado. Sampling used a purposive sampling technique, and the selected sample 

was contracting the General Biology II course in the undergraduate Science Education study program 

in the 2020/2021 and 2021/2022 academic years. The total number of students who attended the course 

was 23, comprising seven males and sixteen females as research subjects. We used observation and 

interviews as data collection techniques. The research instruments used were interview guidelines and 

observation sheets as performance assessments. 

The research procedure comprises six stages: pre-survey, literature review, observation, 

interviews, data processing, and conclusion. We carried out pre-survey activities by interviewing subject 

lecturers. The literature review is carried out in international and national journals and proceedings. 

Observations are carried out during practical activities in the laboratory using observation sheets. 

Interviews were conducted after the observation and data processing activities were carried out. Finally, 

drawing conclusions based on the results of data processing. 

Data on the science process skills of prospective science teachers were obtained using observation 

sheets as performance assessments. The feasibility of the observation sheets was determined through a 

construct validity test by 3 validators, namely two expert lecturers and a course lecturer. The results of 

the observation sheet validation showed a score of 3.67 (valid), so the observation sheets were declared 

fit for use. 

The observer filled out the observation sheet to determine the mastery score of science process 

skills indicators based on five score criteria, i.e., excellent as able to do tasks properly without assistance 

(score 4), good as able to perform tasks with little assistance (score 3), sufficient as able to do tasks with 

medium assistance (score 2), poor as able to perform tasks with many assistance (score 1), and very 

poor as unable to perform tasks at all (score 0). Observations were carried out directly by three observers 

on three titles of practicum activities, namely the anatomy of the male animal reproductive system, the 

anatomy of the female animal's reproductive system, and the anatomy of the animal digestive system. 

We also conducted interviews after practicum activities to obtain supporting data about the responses of 

prospective science teachers to practicum activities at the laboratory. 

A descriptive statistical technique was used as a data analysis technique. The data analysis aims 

to obtain the percentage of prospective science teachers' mastery of science process skills. The 

calculation of the percentage of science process skills using equation 1 (Purwanto, 2013). 

 100sps

R
P

MS
=    (1) 

where Psps is the percentage of each indicator of science process skills, R is the score of acquisition on 

each indicator of science process skills, and MS is the maximum score on each science process skill 

indicator. 

The percentage score obtained is then interpreted into the mastery level of the science process 

skills category. The mastery level of science process skills for prospective science teachers and science 

process skills indicators is divided into five categories: excellent, good, sufficient, poor, and very poor. 

The determination of five categories of science process skills is based on the categorization norm by 

Azwar (2021). The range of criteria for one research score can differ from other research because it 
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adjusts to the number of subjects. The range of scores for the interpretation to the category mastery level 

of science process skills is shown in Table 1.  

Table 1. Norms Categorization and Interpretation of Science Process Skills Mastery Level 

Scoring Criteria 

Interpretation for 

Category Prospective 

Science Teachers 

Science Process Skills 

Indicators 

Xitems ≥ x̅ + 1,5 σ ≥ 99 ≥ 89 Excellent 

x̅+ 0,5 σ  < Xitems ≤   x̅ + 1,5 σ 86 – 99 83 – 89 Good 

x̅ - 0,5 σ  < Xitems ≤  x̅ + 0,5 σ 73 – 86 77 – 83 Sufficient 

x̅ - 1,5 σ  < Xitems ≤  x̅ - 0,5 σ 60 – 73 71 – 77 Poor 

x̅ - 1,5 σ  ≤ Xitems ≤ 60 ≤ 71 Very Poor 

 

where x̅ is the average score of the percentage of science process skills for all students or indicator, Xitems 

is science process skill score for each student/indicator, and σ is standard deviation. 

RESULTS AND DISCUSSION 

We obtained the study's results on the mastery level of science process skills through direct 

observation during practical activities at the Integrated Science Laboratory, Universitas Negeri Manado. 

Three observers made observations in three practicum groups using observation sheets as performance 

assessment sheets. Performance assessment is carried out by observing student activities in carrying out 

an activity (Pratama & Rosana, 2016). Before making observations, the three observers were given 

instructions and taught how to fill out the observation sheet. The observation process is carried out 

without disturbing the ongoing practicum activities. The score given by the observer is then converted 

into percentage form. 

In this study, we used inquiry-based learning as a learning model to facilitate practicum activity. 

Practicum can be interpreted as a series of activities that allow students to apply skills or practice 

something (Suryaningsih, 2017). One way that can be sought to improve science process skills is to use 

inquiry-based learning in laboratory activities (Riera & Bautista, 2021). They further explained that 

inquiry-based laboratory activities enhance students' abilities and skills, such as asking scientific 

questions, formulating hypotheses, designing and conducting scientific investigations, developing 

scientific explanations, and defending scientific arguments. The inquiry-based learning model is one of 

the learning models characteristic of being student-centered, which can improve science process skills 

(Navy et al., 2021). In student-centered learning settings, students are expected to be more dominant in 

carrying out activities and being responsible during the learning process to construct knowledge for 

themselves (Baeten et al., 2016). In line with this statement, the results of research by Kol & Yaman 

(2022) found that student-centered teaching practices in science education have a stronger influence on 

developing students' scientific process skills than teacher-centered learning practices. Furthermore, they 

revealed that student-centered approaches in which SPS is measured positively affect science lessons 

compared with traditional methods. 

Science process skills include physical and mental skills used by researchers to discover new 

knowledge (Juniar et al., 2021). Science process skills are needed to support practical laboratory 

activities (Lumbantoruan et al., 2019). Science process skills assessed in this study include basic skills 

and integrated skills. The basic science process skills we focus on to assess are observing, asking 

questions, planning an experiment, classifying, and communicating. The integrated science process 

skills we focus on are experimenting and interpreting data. 

Prospective Science Teachers' Mastery Level of Science Process Skills 

In this study, the results of assessing the science process skills of prospective science teachers in 

practicum activity at the laboratory are shown in Table 2.  

Table 2. Percentage of Prospective Science Teachers’ Mastery of Science Process Skills 

Academic Year Students Attending the Course Average Score Percentage (%) Category 

2021/2022 14 3,18 80 Sufficient 

2020/2021 9 3,22 80 Sufficient 
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Data from observations regarding the science process skills of prospective science teachers in 

practicum activity at the laboratory shows 80% as the average percentage of the whole sample. If 

referring to the category interpretation criteria in Table 1, the percentage obtained shows that prospective 

science teachers' mastery of science process skills is in the sufficient category. The prospective science 

teacher who achieved the highest percentage of science process skills is MR, with an acquisition of 97% 

in the good category. In comparison, the prospective science teacher who obtained the lowest percentage 

is IGY, with 52% in the very poor category. This finding aligns with previous research by Aktaş & 

Ceylan (2016), which found that pre-service science teachers' mastery of science process skills was 

moderate. 

Based on interviews that the researcher conducted with prospective science teachers who obtained 

the highest percentage, we found that he had much experience doing practical work on biology subjects 

in the laboratory when he was still in high school. Lumbantoruan et al. (2019) wrote that good mastery 

of science process skills could be seen through student performance when conducting research in the 

laboratory. On the other hand, the prospective science teacher with the lowest percentage stated that he 

felt stiff and dominantly passive when carrying out practical activities because he lacked practical 

experience in laboratories at the previous level of education at senior high school. He further informed 

us that this was probably due to the lack of tools and materials needed at that time. Tanti et al. (2020) 

stated that students who are passive during practicum tend to be confused about what to do even though 

a practicum guide has been provided for them. Learning activities in the laboratory play an important 

role and characterize science learning (Ranawake & Wilson, 2016). A similar opinion by Shana & 

Abulibdeh (2020) states that learning activities in the laboratory are essential for studying science. 

However, one of the problems often faced is the lack of tools and materials needed for experiments. 

The percentage of mastery level in the five science process skills category can be seen in the 

Figure 1.  

 

Figure 1. Percentage of Mastery Level in The Science Process Skills Categories 

Figure 1 show the percentage in the excellent category is 0%, the good category is 43%, the sufficient 

category is 30%, the poor category is 17%, and the very poor category is 9%. Saban et al. (2019) stated 

that teachers are essential stakeholders for students to develop science process skills. Identifying the 

science process skills of prospective teachers is important to provide an overview of their science 

process skills so that the lecturers of the subject can carry out recommendations for improving the 

implementation in future learning (Asy'ari & Fitriani, 2019). 

In this study, the researcher also interviewed prospective science teachers after the practicum to 

support the primary data from the observation sheet. Sugiyono (2015) states that interviews are used to 

collect data if the researcher intends to know things more deeply than the respondents. Interviews were 

structured based on a list of questions we had prepared in advance. A total of four questions regarding 

the response of science teachers to practicum activity at the laboratory have been asked. Five prospective 

science teachers became respondents, comprising three representatives from each group, one with the 

highest percentage score and one with the lowest percentage score. 

The results of interviews regarding the response of prospective science teachers to practicum 

activity at the laboratory revealed: (1) prospective science teachers felt happy and interested when doing 

practicals in the laboratory because they had direct and authentic experience with lecture material; (2) 

prospective science teachers are motivated to learn because the questions that arise at the beginning of 
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learning can be answered through practical activities and the learning process is more interesting than 

study at the classroom; (3) prospective science teachers find it helpful to understand lecture material 

through practicum activity because the observations made are on real objects; and 4) prospective science 

teachers experience obstacles/difficulties during practicum because there are group members who do 

not have practical experience in the laboratory, so they are not careful when using practical tools and 

materials. 

Mastery Level of Science Process Skills Indicators 

Research data regarding the mastery level of science process skill indicators in practicum activity 

at the laboratory are shown in Table 3.  

Table 3. Mastery Level of Science Process Skills Indicators 

Types of Science Process Skills Indicator Average score Percentage (%) Category 

Basic Observing 3,43 86 Good 

Asking questions 3,29 82 Sufficient 

Planning an experiment 3,16 79 Sufficient 

Classifying 3,48 87 Good 

Communicating 2,78 70 Very Poor 

Integrated Experimenting 3,25 81 Sufficient 

Interpreting data 3,07 77 Sufficient 

 

Data processing results show prospective science teachers' mastery of science process skills indicators 

differs. Seven indicators of science process skills are assessed in practicum activity at the laboratory in 

the General Biology II course. Science process skills indicators included in the good category are 

observing (86%) and classifying (87%). In the sufficient category, there are four indicators of science 

process skills, namely asking questions (82%), planning an experiment (79%), experimenting (81%), 

and interpreting data (77%). Communicating (70%) is the only indicator of science process skills in the 

very poor category. Thus, observing is the highest indicator of science process skills, while 

communicating is the lowest indicator. In addition, no indicators of science process skills are included 

in the excellent and poor categories. Rusmini et al. (2021) stated that there should be an effort to train 

the science process skills of prospective teachers so that teachers who have mastered science process 

skills can produce well. 

The observing indicator obtains a percentage of 86% and is categorized as good. This result 

shows that prospective science teachers are skilled at  observing the studied object. Fadhilah & 

Yenti (2019) revealed that observing skills are activities of choosing facts that are relevant to a 

particular task on the things being observed or choosing facts to interpret certain events through 

responses to various objects and natural events using the five senses. We observe objects and 

events using all five senses to learn about the world around us, including scientific phenomena. 

Panjaitan et al. (2018) state that teachers can develop their students' science process skills through 

laboratory activities so that direct and real interactions occur using the five senses. The more senses 

we use, the more complete and comprehensive information we can obtain on the object being 

observed (Zai & Ishafit, 2019). Indicators of observing appear when students observe the 

anatomical structure of the organs in the animal's body. At the time of observation, all students 

looked very enthusiastic and active. The results of our study are in accordance with the results by 

Darmaji et al. (2019), which found that observing is an indicator of science process skills that is 

most mastered by prospective physics teachers, with 83% gains categorized as very good.  

The asking questions indicator gets a percentage of 82% and belongs to the sufficient 

category. This indicator obtained a moderate percentage because students actively asked questions 

during learning, planning experiments and discussions, and presentations. However, some students 

still needed help to speak up to ask questions. Pedrosa-de-Jesus, Leite, and Watts (2016) stated 

that the student's questions were expected to reflect their curiosity, reasoning, doubts, and 

difficulties they might experience. The observations showed that each student could ask at least 

one question about the background of the objectives and experimental plans. Suryaningsih (2017) 

states that the form of questions is good if it demands answers they can obtain through thought 

processes or practical activities. In line with this, the questions in this study are closely related to 

the practicum objectives carried out so that prospective science teachers can obtain the expected 
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answers through practicum as practical work. A similar study by Lestari & Diana (2018) showed 

that the indicator of asking questions for prospective physics teachers scored 62% and was 

categorized as poor. It is different from the results of research by Rahayu (2020), which shows that 

the asking skills of prospective chemistry teachers in the practical basics of analytical c hemistry 

are 55% with sufficient category. 

The planning experiment indicator obtained a percentage of 79% and was classified into the 

sufficient category. During practicum activities, each group of students is asked to determine the 

purpose, write down the tools and materials to be used, determine what things will be observed, 

measured, and recorded, and must be able to make their practicum work steps. They should do it 

because science process skills focus on the ability of students to discover the knowledge they have 

learned for themselves so that learning can be more meaningful to them (Darmaji et al., 2019; 

Rusmini et al., 2021). The observations on the indicators for planning experiments showed that all 

groups had correctly written the practicum objectives, tools, and materials. However, the practicum 

work steps they had written needed to be completed. In addition, some pre-defined tools are also 

not visible at which work steps. Our findings align with the research results by Setiawan & 

Sugiyanto (2020), which found that the science teachers' experimental planning skills indicator 

scored 60% in the sufficient category. Lestari and Diana (2018) also reported that the ability to 

plan experiments for prospective physics teachers was in a good category (77%).  

The classifying indicator obtaining a percentage of 87% is included in the good category. 

Classifying is an activity of relating objects and events according to their properties or attributes 

(Zeidan & Jayosi, 2015). Classifying is based on recognizable patterns and observed similarities 

and differences (Widdina et al., 2018). During practicum activities, students classify various types 

of organs based on anatomical characteristics by recording their observations into a table of 

designed observations. Lumbantoruan et al. (2019) stated that the success of students doing 

classification could be seen in the experimental data table they made. This indicator is included in 

the good category because students have studied topics related to the title of the practicum carried 

out to classify the observed objects based on similarities, differences, and functions. When 

conducting experiments, students could distinguish and separate the organs that were the 

observation target from those that were not. This finding contributes in response to research by 

Darmaji et al. (2019), who reported that prospective physics teachers got an average score of 84 

(concave lens practicum activities) and 80 (convex lens practicum activities) on the skill indicator 

to classify it as included in the good category. On the other hand, research by Rahayu (2020) 

reports that prospective chemistry teachers get a score of 60.00% with a sufficient category on the 

indicators of classifying skills in the basic practicum of analytical chemistry.  

The communicating indicator has a percentage of 70% and is included in the very poor 

category. Ӧzden & Yenice (2022) state that communication skills include communicating orally 

and in writing and using mathematical symbols, graphs, tables, and figures appropria tely to 

communicate research findings. At the end of the practicum activity, students are asked to present 

the results of their observations when conducting experiments and submit practicum reports. After 

completing the experiment, the students in their respective groups discussed and shared what they 

knew with each other verbally. The group discussion results were then presented in front of the 

class and allowed for a question-and-answer session. In this case, students must be able to 

communicate and share what they observe and know with others. In addition, students are also 

required to make a practicum report with a predetermined collection time limit. The same treatment 

by Agustina & Saputra (2016) reported that the good communication skills measured are  

communication skills in writing, namely through reports. The low percentage of communication 

indicators was because, during group presentations, not all group members spoke and answered 

and responded to questions during the discussion. Another reason is collecting practicum reports; 

five students were late submitting, while six did not. Our findings are the same as the results of 

research by Setiawan and Sugiyanto (2020), who reported that science teachers obtained a 

percentage of 18% on the communicating indicator, so they were included in the very poor 

category. Hasyim (2018) found that communicating skills are science process skills that 

prospective physics teacher students less master. 

The experimenting indicator obtained a percentage of 81% and was included in the sufficient 

category. Inayah et al. (2020) stated that practicum activities have a crucial role in achieving the 
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goals of science education, one of which can develop basic skills in conducting experiments. 

Zeidan & Jayosi (2015) stated that through this activity, we could interpret and present results in 

a report that others can follow to replicate the experiment. Experiments are carried out based on 

the work steps made by the previous group when planning the experiment. When conducting 

experiments, most of the students in the group seemed able to use tools correctly, utilize materials 

appropriately, and carry out practicum according to the work steps. However, the observations 

revealed that not all students followed the work steps, so one group took longer to complete the 

practicum compared to other groups. Our study's results align with research by Lestari & Diana 

(2018), which reported that based on observations, prospective physics teachers obtained a 

percentage of 73% on the indicators of experimenting so that they were included in the sufficient 

category. Similar research by Kruea-I, et al. (2015) also revealed that prospective science teachers 

scored 76% on the experimenting indicator, so they were included in the good category. 

The interpreting data indicator obtained a percentage of 77% and was included in the 

sufficient category. Data interpretation is organizing and drawing conclusions based on that data 

(Hamdani, 2017). Data interpretation aims to describe an investigation, obtain results/data, and 

identify a graph representing the data (Adlim et al., 2018). Students are asked to interpret data 

from observations from experimental activities in this indicator. Students in each group were asked 

to make a relationship between the observed organs and make conclusions based on the results of 

their experiments. Our study's results align with previous research by Lestari & Diana (2018), 

which found that the interpretation ability of prospective physics teachers scored 70% in the 

sufficient category. In addition, Rahayu (2020) also reported that prospective chemistry teachers 

scored 54% in the sufficient category on the indicator of interpreting data skills.  

Mastery Level of Science Process Skills Based on Gender 

This research also resulted in mastery of science process skills for science teacher candidates 

based on gender which can be seen in Figure 2. 

 

 
Figure 2. Prospective Science Teachers’ Mastery Level of Science Process Skills Based on Gender 

The sample in this study amounted to 23 students consisting of seven males (30%) and sixteen 

females (70%). Research data regarding the prospective science teachers' mastery level of science 

process skills based on gender is shown in Figure 2. Data processing results show that prospective 

female science teachers have more control over the indicators of science process skills than prospective 

male science teachers. These indicators are asking questions 88%, planning an experiment 83%, 
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classifying 89%, communicating 75%, experimenting 83%, and interpreting data 80%. Only one 

indicator of science process skills has an equal mastery level, namely observing 86%. 

Figure 2 shows that the average percentage of science process skills for males is 73%, while for 

the female is 83%. Thus, statistically descriptive, there is a difference in the average percentage of 

science process skills between males and females. Darmaji et al. (2022) stated that female students have 

better science process skills than male students because they are more enthusiastic with highly curiosity 

when doing practicum activities. However, this percentage indicates no significant difference between 

the science process skills of males and females. Widdina et al. (2018) stated that both male and female 

students have almost the same ability of science process skills because they experience the learning 

process in the same class and time. Our findings align with Hamdani's (2017) research, which found no 

difference in the mastery of science process skills between male and female physics teacher candidates. 

CONCLUSION 

The results of the research that have been obtained show: that first, the prospective science 

teachers' mastery level of science process skills in practicum activity at the laboratory is 80%, which is 

included in the sufficient category. Second, the mastery level of science process skills indicator by 

prospective science teachers, namely classifying 87% categorized as good, observing 86% categorized 

as good, asking questions 82% categorized as sufficient, experimenting 81% categorized as sufficient, 

planning an experiment 79% categorized as sufficient, interpreting data 77% categorized as sufficient, 

and communicating 70% categorized as very poor. Third, based on gender, prospective female science 

teachers' mastery of science process skills (83%) is higher than prospective male science teachers' 

(73%). The results of this study serve as a reference for lecturers in the field of education at the university 

level to plan and implement learning strategies that can improve the science process skills of prospective 

students for science, biology, chemistry, and physics teachers, especially in practicum activity at the 

laboratory settings. However, this study has yet to use all science process skills indicators and only 

assessed three practicum titles. Therefore, further research is expected to (1) examine the mastery of 

science process skills for prospective science teachers in practicum activity at the laboratory with 

broader indicators; and (2) reveal the mastery of science process skills for prospective science teachers 

in practicum activity at the laboratory on more practicum titles. 

Conflict of Interest Statement: The authors declared no potential conflicts of interest with respect to 

the research, authorship and/or publication of this article. 

REFERENCES 

Adams, N. E. (2015). Bloom’s taxonomy of cognitive learning objectives. Journal of the Medical 

Library Association: JMLA, 103(3), 152-153.  

Adlim, M., Nuzulia, R., & Nurmaliah, C. (2018). The effect of conventional laboratory practical 

manuals on preservice teachers' integrated science process skills. Journal of Turkish Science 

Education, 15(4), 116-129.  

Af’idayani, N., Setiadi, I., & Fahmi, F. (2018). The effect of inquiry model on science process skills and 

learning outcomes. European Journal of Education Studies, 4(12), 177-182.  

Agustian, H. Y. (2020). Students’ understanding of the nature of science in the context of an 

undergraduate chemistry laboratory. The Electronic Journal for Research in Science & 

Mathematics Education, 24(2), 56-85.  

Agustina, P., & Saputra, A. (2016). Analisis keterampilan proses sains (KPS) dasar mahasiswa calon 

guru biologi pada matakuliah anatomi tumbuhan (studi kasus mahasiswa prodi P. Biologi FKIP 

UMS tahun ajaran 2015/2016). Prosiding SNPS (Seminar Nasional Pendidikan Sains) (Vol. 3, 

pp. 71-78).  

Aktaş, İ., & Ceylan, E. (2016). Determination of pre-service science teachers’ science process skills and 

investigating of relationship with general academic achievement. Mustafa Kemal University 

Journal of Social Sciences Institute, 13(33), 123-136.  

Asy'ari, M., Fitriani, H., Zubaidah, S., & Mahanal, S. (2019). The science process skills of prospective 

biology teachers in plant cell material based on gender. International Journal of Emerging 

Technologies in Learning (iJET), 14(19), 168-178. 



Jurnal Inovasi Pendidikan IPA, 9 (1), 2023 - 59 
Brian Ricard Wola, Jovialine Albertine Rungkat, Gerry Michael Donad Harindah 

Copyright © 2023, Jurnal Inovasi Pendidikan IPA 
ISSN 2406-9205 (print), ISSN 2477-4820 (online) 

Azwar, S. (2021). Penyusunan Skala Psikologi. Edisi ketiga. Yogyakarta: Pustaka Pelajar. 

Baeten, M., Dochy, F., Struyven, K., Parmentier, E., & Vanderbruggen, A. (2016). Student-centred 

learning environments: an investigation into student teachers’ instructional preferences and 

approaches to learning. Learning Environments Research, 19(1), 43-62.  

Begam, A. A. A., & Tholappan, A. (2018). Psychomotor domain of Bloom’s taxonomy in teacher 

education. Shanlax International Journal of Education, 6(3), 11-14.  

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), 167-176.  

Darmaji, D., Kurniawan, D. A., & Irdianti, I. (2019). Physics education students' science process 

skills. International Journal of Evaluation and Research in Education, 8(2), 293-298.  

Darmaji, D., Kurniawan, D. A., Astalini, A., & Rini, E. F. S. (2022). Science Processing Skill and 

Critical Thinking: Reviewed Based on the Gender. JPI (Jurnal Pendidikan Indonesia), 11(1), 

133-141.  

Dewati, M. (2015). Pengaruh metode belajar dan tingkat penalaran formal terhadap hasil belajar fisika 

siswa. Formatif: Jurnal Ilmiah Pendidikan MIPA, 2(3), 206-217.  

Fadhilah, A. & Yenti, E. (2019). Analisis keterampilan proses sains melalui metode praktikum pada 

materi laju reaksi. Konfigurasi: Jurnal Pendidikan Kimia dan Terapan, 3(2), 78-85.  

Gultepe, N. (2016). High school science teachers' views on science process skills. International Journal 

of Environmental and Science Education, 11(5), 779-800.  

Hamadi, A. A. L., Priyayi, D. F., & Astuti, S. P. (2018). Pemahaman guru terhadap keterampilan proses 

sains (KPS) dan penerapannya dalam pembelajaran IPA SMP di Salatiga. EduSains: Jurnal 

Pendidikan Sains & Matematika, 6(2), 42-53.  

Hamdani, H. (2017). Deskripsi keterampilan proses sains mahasiswa calon guru fisika. Jurnal 

Pendidikan Matematika dan IPA, 8(1), 43-51.  

Harahap, F., Nasution, N. E. A., & Manurung, B. (2019). The effect of blended learning on student's 

learning achievement and science process skills in plant tissue culture course. International 

Journal of Instruction, 12(1), 521-538.  

Hardianti, T. & Kuswanto, H. (2017). Difference among levels of inquiry: Process skills improvement 

at senior high school in Indonesia. International Journal of Instruction, 10(2), 119-130.  

Hasyim, F. (2018). Mengukur kemampuan berpikir analitis dan keterampilan proses sains mahasiswa 

calon guru fisika STKIP Al Hikmah Surabaya. JIPVA (Jurnal Pendidikan IPA Veteran), 2(1), 80-

89.  

Idris, N., Talib, O., & Razali, F. (2022). Strategies in mastering science process skills in science 

experiments: A systematic literature review. Jurnal Pendidikan IPA Indonesia, 11(1), 155-170.  

Inayah, A. D., Ristanto, R. H., Sigit, D. V., & Miarsyah, M. (2020). Analysis of science process skills 

in senior high school students. Universal Journal of Educational Research, 8(4), 15-22.  
Juniar, A., Silalahi, A., & Suyanti, R. D. (2021, March). The effect of teacher candidates’ science process 

skill on analytical chemistry through guided inquiry learning model. In Journal of Physics: 

Conference Series (Vol. 1842, No. 1, p. 012066). IOP Publishing.  

Kol, Ö. & Yaman, S. (2022). The effects of studies in the field of science on scientific process skills: A 

meta-analysis study. Participatory Educational Research, 9(4), 469-494.  

Kruea-In, C., Kruea-In, N., & Fakcharoenphol, W. (2015). A study of Thai in-service and pre-service 

science teachers’ understanding of science process skills. Procedia - Social and Behavioral 

Sciences, 197, 993–997.   

Lepiyanto, A. (2014). Analisis keterampilan proses sains pada pembelajaran berbasis 

praktikum. BIOEDUKASI (Jurnal Pendidikan Biologi), 5(2), 156-161.  

Lestari, M. Y., & Diana, N. (2018). Keterampilan proses sains (KPS) pada pelaksanaan praktikum Fisika 

Dasar I. Indonesian Journal of Science and Mathematics Education, 1(1), 49-54.  

Lumbantoruan, A., Irawan, D., Siregar, H. R., Lumbantoruan, D., Nasih, N. R., Samosir, S. C., Dewi, 

U. P., Putra, D. S., & Wiza, O. H. (2019). Identification of students’ science process skills in 

Basic Physics Practicum II in using e-module. Jurnal Riset Dan Kajian Pendidikan Fisika, 6(2), 

49-55.  



Jurnal Inovasi Pendidikan IPA, 9 (1), 2023 - 60 
Brian Ricard Wola, Jovialine Albertine Rungkat, Gerry Michael Donad Harindah 

Copyright © 2023, Jurnal Inovasi Pendidikan IPA 
ISSN 2406-9205 (print), ISSN 2477-4820 (online) 

Narayan, R., Rodriguez, C., Araujo, J., Shaqlaih, A., & Moss, G. (2013). Constructivism—

Constructivist learning theory. In B. J. Irby, G. Brown, R. Lara-Alecio, & S. Jackson (Eds.), The 

handbook of educational theories (pp. 169–183). IAP Information Age Publishing.  

Navy, S. L., Maeng, J. L., Bell, R. L., & Kaya, F. (2021). Beginning secondary science teachers’ 

implementation of process skills, inquiry, and problem-based learning during the induction years: 

a randomised controlled trial. International Journal of Science Education, 43(9), 1483-1503.  

Ӧzden, B. & Yenice, N. (2022). The relationship between scientific inquiry and communication skills 

with belief about the nature of science of pre-service teachers’. Participatory Educational 

Research, 9(1), 192-213.  

Panjaitan, E., Situmorang, R. P., Priyayi, D. F. (2018). Profil keterampilan proses sains siswa kelas VIII 

SMP Y kota Salatiga pada materi sistem pencernaan. Prosiding Seminar Nasional Biologi dan 

Pendidikan Biologi: Penelitian, Penerapan dan Pembelajaran Biologi dalam Menghadapi 

Tantangan Abad 21 (pp. 257-264). Fakultas Biologi Universitas Kristen Satya Wacana 

Pedrosa-de-Jesus, H., Leite, S., & Watts, M. (2016). “Question Moments”: A rolling programme of 

question opportunities in classroom science. Research in Science Education, 46(3), 329–341.  

Pratama, S., & Rosana, D. (2016). Pengembangan performance assessment untuk mengukur dan 

memetakan practical skills IPA siswa pada guided-PjBL di SMP. Jurnal Inovasi Pendidikan 

IPA, 2(1), 100-110.  

Prayitno, B. A., Corebima, D., Susilo, H., Zubaidah, S., & Ramli, M. (2017). Closing the science process 

skills gap between students with high and low level academic achievement. Journal of Baltic 

Science Education, 16(2), 266-277.  

Purwanto, M. N. (2013). Prinsip-prinsip dan teknik evaluasi pengajaran. Bandung: PT Remaja 

Rosdakarya. 

Rahayu, A. (2020). Analisis keterampilan proses sains mahasiswa pada praktikum Dasar-dasar Kimia 

Analitik. Dalton: Jurnal Pendidikan Kimia Dan Ilmu Kimia, 3(1), 1-10.  

Ranawake, G. S., & Wilson, K. (2016). Learning to do science: lessons from a discourse analysis of 

students’ laboratory reports. International Journal of Innovation in Science and Mathematics 

Education, 24(2), 71-81.  

Rao, N. J. (2020). Outcome-based education: An outline. Higher Education for the Future, 7(1), 5-21.  

Rauf, R. A. A., Rasul, M. S., Mans, A. N., Othman, Z., & Lynd, N. (2013). Inculcation of science process 

skills in a science classroom. Asian Social Science, 9(8), 1911-2017.  

Riera, A. B., & Bautista, C. V. (2021). Inquiry laboratory activity: investigating the effects of mobile 

phone on yeasts viability. Journal of Turkish Science Education, 18(2), 176-191.  

Rusmini, R., Suyono, S., & Agustini, R. (2021). Analysis of science process skills of chemical education 

students through self project based learning (SjBL) in the pandemic COVID 19 era. Journal of 

Technology and Science Education, 11(2), 371-387.  

Saban, Y., Aydogdu, B., & Elmas, R. (2019). Achievement and gender effects on 5th grader's acquisition 

of science process skills in a socioeconomically disadvantaged neighborhood. Journal of Baltic 

Science Education, 18(4), 607-619.  

Science Education Department Catalog. (2021). Faculty of Mathematics and Natural Science, 

Universitas Negeri Manado. 

Seery, M. K., Agustian, H. Y., Doidge, E. D., Kucharski, M. M., O’Connor, H. M., & Price, A. (2017). 

Developing laboratory skills by incorporating peer-review and digital badges. Chemistry 

Education Research and Practice, 18(3), 403-419.  

Setiawan, A. M., & Sugiyanto, S. (2020). Science process skills analysis of science teacher on 

professional teacher program in Indonesia. Jurnal Pendidikan IPA Indonesia, 9(2), 241-247.  

Shana, Z., & Abulibdeh, E. S. (2020). Science practical work and its impact on high students' academic 

achievement. Journal of Technology and Science Education, 10(2), 199-215.  

Silay, I., & Çelik, P. (2013). Evaluation of scientific process skills of teacher candidates. Procedia-

Social and Behavioral Sciences, 106, 1122-1130.  

Sugiyono. (2015). Metode penelitian pendidikan: Pendekatan Kuantitatif, Kualitatif, dan R&D. 

Bandung: Alfabeta 

Suryaningsih, Y. (2017). Pembelajaran berbasis praktikum sebagai sarana siswa untuk berlatih 

menerapkan keterampilan proses sains dalam materi biologi. Bio Educatio, 2(2), 49-57.  



Jurnal Inovasi Pendidikan IPA, 9 (1), 2023 - 61 
Brian Ricard Wola, Jovialine Albertine Rungkat, Gerry Michael Donad Harindah 

Copyright © 2023, Jurnal Inovasi Pendidikan IPA 
ISSN 2406-9205 (print), ISSN 2477-4820 (online) 

Tanti, T., Kurniawan, D. A., & Ningsi, A. P. (2020). Description of students' science process skills on 

density material. Jurnal Inovasi Pendidikan IPA, 6(2), 156-164.  

Turiman, P., Omar, J., Daud, A. M., & Osman, K. (2012). Fostering the 21st century skills through 

scientific literacy and science process skills. Procedia-Social and Behavioral Sciences, 59, 110-

116.  

Widdina, S., Rochintaniawati, D., & Rusyati, L. (2018). The profile of students' science process skill in 

learning human muscle tissue experiment at secondary school. Journal of science Learning, 1(2), 

53-59.  

Zai, J., & Ishafit, I. (2019). Pengukuran tingkat keterampilan proses sains mahasiswa pada praktikum 

gaya gerak listrik induksi di Laboratorium Fisika Dasar Universitas Ahmad Dahlan 

Yogyakarta. Jupiter (Jurnal Pendidikan Teknik Elektro), 4(1), 1-6.  

Zeidan, A. H., & Jayosi, M. R. (2015). Science process skills and attitudes toward science among 

Palestinian secondary school students. World Journal of Education, 5(1), 13-24.  


