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 Science process skills are the ability to solve problems through 
scientific research. Science process skills serve as a foundation for other 
cognitive skills such as logical thinking skills, reasoning and problem 
solving, making students grow into individuals who are able to access 
information and understand information, so that students are able to 
apply the knowledge they acquire in real terms. -world context. For this 
reason, science process skills are important to be trained in the learning 
process. The purpose of this study was to analyze the mastery of science 
process skills for Grade VIII students of SMP Negeri 15 Padang on the 
digestive system material. This research is a descriptive research with 
a quantitative approach. The population of this study were all students 
of class VIII, the sampling technique was carried out by random 
sampling technique, the number of students who were sampled was 60 
students. Data collection techniques were carried out by observation, 
documentation and written tests. The results showed that the average 
value of each indicator was divided into three categories, namely high, 
medium and low. From the results of the study it can be seen that: (1) 
students get the low category on the indicators of asking questions and 
formulating hypotheses with a value of 40 and 38.5, (2) students get the 
medium category on the indicators of investigative skills, classification, 
interpretation, communication, application. concept, conclude, and 
predict with a value of 61.2; 69; 52; 52; 60.7; 58.5; and 61.9, (3) 
students are classified as high on the observation skills indicator with a 
value of 90 and the average value of  mastery of science process skills 
by students based on the ten indicators used is 58.38, so it can be 
concluded that mastery of students' science process skills is in medium 
category. 
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INTRODUCTION 
The 21st century learning paradigm emphasizes learning processes that can activate students. 

This is illustrated in one of the main principles of 21st century learning, namely; Instruction should be 
student-centered (Syahputra, 2018; Pratiwi et al., 2019; Jack, 2013). Students are no longer required 
just to listen to and memorize material delivered by educators, but are directed to be able to build their 
knowledge and skills, according to their capacity and level of development of thinking, and are invited 
to contribute to finding solutions to problems that occur in the surrounding community (Rahayu et al., 
2022; Hadinugrahaningsih et al., 2017; Ridwan et al., 2022). Science learning does not only prioritize 
the product but also the process, a good product will result from a good learning process as well.  
currently learning process and the assessment are only focused on the knowledge possessed, the 
teacher solely teaches target values on aspects of knowledge but lacking on measuring students' 
processing abilities (Fatmawati, 2012; Jack, 2013; Rustaman, 2007)   

Science process skills are skills to solve problems through scientific research activities. Science 
process skills (SPS) are thinking skills that are used to gain knowledge, reflect on problems, and 
formulate results to (Aydin, 2013). SPS is a skill possessed by a student in using reason, logic, and good 
deeds to achieve goals.  Thus it ca be concluded that SPS are students' thinking skills using the scientific 
method so that students are able to discover concepts or knowledge. SPS is very useful for students to 
build a sense of responsibility in the teaching and learning process and to build minds about the 
importance of the scientific method in the learning and teaching proces (Darmaji et al., 2022;  Elvanisi 
et al., 2018). Students can take a direct role in mastering various activities including observing, 
classifying, interpreting, predicting, making temporary conjectures, communicating, and investigating 
these are the goals of SPS (Solé-Llussà et al., 2020). SPS is able to bridge the gap in achieving science 
learning goals, through experiences that are directly carried out in scientific investigations. KPS is a 
competency that can be implemented by teachers to improve students' skills in carrying out scientific 
activities, which are carried out independently with teacher guidance so that learning is more 
meaningful. This is what underlies the need to apply SPS, especially in science learning(Surwadani, 
Asrial, 2021). 

The digestive system is one of the materials in science subject that are taught to class VIII junior 
high school students. One of the characteristics of this material is that it is loaded with concepts. Based 
on the previous observation in intended Junior high school, the problem that occurs in the learning 
process in this material is that the teacher tends to provide concepts with the direct method and 
students memorize the concepts given by the teacher, as a result students easily forget the material they 
have learned. For this reason, the learning process should be directed to the process of obtaining 
concepts (Process skills). Process skills involve students to take part in the teaching and learning 
process, these process skills are known as Science Process Skills (SPS).Through various activities in SPS 
such as observing, measuring, predicting, analyzing and concluding, the concepts learned become more 
embedded and not just memorized (Yuliani et al, 2016) and help students gain an understanding of 
material that is more long term memory in nature (Abungu et al., 2014).  

Urgency of this study is that the results can be used as a reference for improving or developing 
the learning process so that SPS can be trained and mastered by students properly. Science Process 
Skills are very important for students to master because through SPS students are able to form basic 
concepts or prior knowledge in their minds. Science process skills also serve as a foundation for other 
cognitive skills such as logical thinking, reasoning and problem solving skills (Rauf et al., 2013); helping 
students to become problem solvers, so that students are able to apply the knowledge they get in real-
world contexts (Monhardt & Monhardt, 2006); make students grow into individuals who are able to 
access information and understand information (Bati et al., 2010); direct students to become 
independent learners through a series of activities (Cakir, 2011);.  

 
METHODS 
Research Design 

This is a descriptive study with a quantitative approach. The data obtained will be analyzed 
quantitatively and measured categorically. The object to be examined in this study was students' science 
process skills, while the research subjects were class VIII students of SMPN 15 Padang. 
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Population and Samples 
The population used in this study were all Grade VIII students of SMPN 15 Padang who were 

enrolled in the 2020/2021 academic year, which consisted of 150 students. The number of samples used 
in this study amounted to 60 people who were calculated based on the slovin formula with a 10% 
precision error allowance due to sampling error. Samples were selected using random sampling 
techniques or randomly selected. 
 
Instrument 

There are two instruments used in this study, namely; (1) observation sheet and (2) written test. 
Instrument validation was carried out by three expert validators. The empirical validity of objective test 
items is carried out through test questions by calculating the reliability, difficulty index, discriminating 
power and item validity.The observation used is direct observation, collecting data based on 
observations using the five senses. The observation format used in this study is the Flanders format. 
Researchers made observations in student learning activities in class to find out the students' emerging 
science process skills at the time of learning. Students' science process skills to be in observe researchers 
include; questioning skills, classification, interpretation, communication, hypothesis, investigation and 
observation. Observations were made by five observers consisting of researchers, two science teachers, 
and two students who were conducting research. The written test contains questions to measure 
science process skills students on the digestive system material. Developed question items multiple 
choice form. Written test questions are intended to measure students' science process skills which are 
limited to indicators applying concepts, inferring, predicting and classifying. The reason for this 
restriction is due to the assessment by written test cannot reach all abilities, because using the senses 
of hearing and touch cannot be assessed by a written test (Fatmawati, 2012), so indicators that allow 
for done by students is just that indicator. 

 
Table 1. 
Science Process Skills Observation Sheet Grid 

Variable Indicator Question 
 Observation 8 
 Questioning 1 
Science Process Skills Investigation 3, 4, 5, 6, 7 
 Classification 9 
 Formulate hypotheses 2 
 Communication 11, 12 
 Interpretation 10 

 
Table 2. 
Science Process Skill Objective Test Grid 

No Variable Indicator Question 
1  Aplly the Concept 1, 5, 9, 13, 14 
2 Science Process Skill Conclude 2, 4, 6, 11, 13 
3  Prediction 3, 7, 8, 10, 15 

 
 
Procedure 

This research was conducted through several stages. The first stage was to determine the 
indicators of science process skills to be analyzed, create research instruments, validate research 
instruments by experts, namely three science education lecturers. before being used in the study, test 
questions were carried out first to determine the validity, reliability, index of discrimination, and the 
quality of the detractor from the instrument in the form of a written test. The number of written test 
questions used is 15 items. The next stage is to observe students in learning activities and administer 
multiple-choice tests to students that are used to measure SPS. The research phase can be briefly seen 
in Figure 1.   
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Figure 1. Research procedure 
 
 

Data Analysis Techniques 
Give a raw score to each sub-aspect of science process skills from the observations, following the 

flanders format in the Table 3.  
 

Table 3. 
Score in flanders format 

Score Description 
3 Yes, and appropriate 
2 Yes, but not yet appropriate 
1 Not yet 

Reference: (Subana, 2001) 
 
Assigns a raw score to each student's answer on the written test based on the assessment criteria 

that have been made. Converts the raw score of each science process skill to grade form by adding up 
the scores obtained by students for each aspect. Determining the category of emergence for each aspect 
of science process skills. Total criterion score (if each item gets the highest score) = 3 x 1 x 30 = 90 . for 
this the highest score for each item is 3, the number of items is 1, and the number of respondents is 30. 
Meanwhile, if each item gets the lowest score = 1 x 1 x 30 = 30. This value is then categorized based on 
the attitude scale score interval in the Table 4.  

 
 

 
 
 

Determine SPS indicators 

Developing research instruments 

Instruments validation 

Measure student SPS using the developed instrument 

Written test Reproduce instruments Observation 

Revision 

SPS profiles of students were obtained 
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Table 4. 
Attitude scale score interval 

Value Description 
72 - 90 High 
51 - 71 Moderate 
30 - 50 Low 

Reference: (Widoyoko, 2014) 

RESULTS AND DISCUSSION 
This study obtained data regarding students' science process skills in the digestive system 

material. The data is in the form of observations of each SPS indicator which was conducted twice face 
to face and written test in one meeting with 60 grade VIII students of SMP N 15 Padang. The data 
obtained was then grouped into three groups of SPP occurrence rates including: (1) low, (2) medium 
(3) high. The occurrence rate of each student SPS indicator is shown in Table 5. 
 
Table 5. The average value of science process skills on each indicator 

No Indicator Average Category 
1 Asking questions 40.0 Low 
2 Formulate hypotheses 38.5 Low 
3 Investigation/designing experiment 61.2 Moderate 
4 Observation 90.0 High 
5 Classifying/grouping 69.0 Moderate 
6 Interpretation 52.0 Moderate 
7 Communication 52.0 Moderate 
8 Applying the concept 60.7 Moderate 
9 conclude 58.5 Moderate 

10 predict 61.9 Moderate 

 
The data above shows that class VIII students' mastery of SPS at SMPN 15 Padang varies from 

low to high. One indicator shows the high category, namely the observation aspect. Seven indicators 
show the medium category, namely in the aspects of investigation, classification, interpretation, 
communication, applying concepts, concluding and predicting and two indicators showing the low 
category, namely in the aspects of asking questions and formulating hypotheses. 

The first indicator is questioning skills. Indicators questioning skills  has low category. The  
questioning indicator has a sub-indicator asking to ask for an explanation about learning. Students' 
ability to ask questions was assessed using the SPS observation sheet. The low mastery of science 
process skills in the questioning indicator is due to the fact that during the learning process students 
are not actively involved. Based on observations made during the learning process, the lack of students' 
ability to ask questions was also due to students not having prior knowledge, students are not used to 
reading material at home before learning is carried out. Good questions are questions with exposure to 
observations or by using their own language by students (Trianto, 2012). Students can have critical 
thinking skills if students train and get used to asking questions in learning.  

       The second indicator is formulating a hypothesis, formulating a hypothesis is a step in 
improving SPS. Formulating a hypothesis is knowing that there is a possibility of how or why something 
can happen, based on data that has been analyzed by existing problems that need proof (Sanjaya, 2013). 
SPS on sub-indicators formulates simple hypotheses or conjectures in their own language with low 
categories. Indicators  formulate a hypotheses has the lowest percentage, On instrument questions with 
formulating indicators hypothesis, factor that causes the low indicators formulate hypotheses due 
students are not serious in participating in learning activities in class, so students do not understand 
material explained by the teacher. Besides that, the students' low science process skills on the indicators 
of formulating hypotheses were also influenced by the minimal implementation of practicum activities 
at school. 

 These results were strengthened through interviews with Scince teachers Class VIII SMPN 15 
Padang, states that during th learning process students are often noisy in the classroom and did not pay 
attention to the teacher when explaining Theory. This is in accordance with the facts on the ground, 
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based on the results of observations it was found that when the learning process takes place students 
do not pay attention to the explanation of the teacher. This is in accordance with research (Kartimi et 
al., 2013), formulating indicators the hypothesis is low because it doesn't many students have extensive 
knowledge, so that a few students can answer or make temporary guesses about what the teacher asked. 
In accordance with the results of observations when the teacher asks students to express their opinion 
about the problems given by the teacher, students could not answer what was asked by the teacher.  

The results of this study are also appropriate with research from (Ratnasari et al., 2017), which 
states that the indicators of science process skills have low occurrence percentage is on indicators 
construct hypotheses. Science process skills on indicators formulate hypotheses can be trained with 
invite students to formulate hypotheses before carry out practical activities. But based on the results of 
interviews and observations, students never do practicum activities, this is one of the factors causing 
the low indicators to formulate hypotheses. (Prasojo, 2016) states that the indicators for formulating 
hypotheses are still low because students rarely even have not ever learn to do experiments, with asked 
to write a hypothesis, so students  I'm not used to writing hypotheses. (Rifqiawati et al., 2017), the low 
indicators of formulating hypotheses because teachers rarely train students to formulate hypotheses in 
learning. 

    The third indicator, namely Investigation / planning an experiment, has the first several sub-
indicators, namely preparing tools and materials, this sub-indicator gets a high category where students' 
activities bring and prepare tools and materials according to the guidelines on worksheets. The second 
sub-indicator is knowing the function of each tool, in this sub-indicator students do not know each tool 
to be used, this assessment is carried out before doing the practicum each student is asked to introduce 
the tools to be used. The third sub-indicator is knowing how to use the tool, in this indicator students 
get moderate results, this can be seen during individual practicum where many students are confused 
when doing practicum. the fourth sub-indicator is knowing the function of the materials needed, in this 
indicator students get moderate results, this can be seen before the practicum individually there are 
some students who cannot explain the function of the materials to be used. The fifth sub-indicator is 
knowing hazardous materials, in this sub-indicator students get moderate results, this can be seen 
during the practicum, some students pay little attention to the placement of the materials used. 
Practicum implementation will run well if the facilities and infrastructure are adequate, the fulfillment 
of facilities and infrastructure will make students want to always carry out practicums and make 
students more confident in the truth or conclusions obtained  (Djamarah, 2010). 

       The fourth indicator, namely observation with sub-indicators observing changes in the 
starch test experiment on food, appears with a high value. Observing skills are the use of the senses 
properly to collect data or information  (Usman, 2011). Students are assigned to record observations by 
filling in the observation table and answering questions contained in the LKS so that this activity is easy 
for students to do. So this observation indicator appears well because students follow the practicum 
according to the work instructions. Suansah (2015) said in his research that observing is a basic skill so 
this skill must be owned by every individual in carrying out scientific investigation activities (the basic 
of all scientific inquiry is observation), especially on students. The things that are observed in the 
learning process directly or in the form of images on the internet. The process of observing can be 
practiced using senses, but if the object cannot be observed using the senses it can be observed using 
tools help (Rustaman, 2003). Some research says that observing skills students do not experience 
constraints because students are used to doing observation (Saleh, 2020). 

Dimyati & Mudjiono (2006) argues that observing is our response to natural objects and events 
by using the senses. The ability to observe is the most basic skills in the process and acquire knowledge 
as well is the most important thing for develop process skills other. This also agrees with (Agustina & 
Saputra, 2016) observation (observation) is one of the most important aspects of KPS base. Based on 
the opinion of Dimyati & Mudjiono (2006) and (Agustina & Saputra, 2016) which stated  that the aspect 
of observing is an aspect the basis of KPS owned by someone, then from the results of the assessment 
aspects of observing shows that the KPS basis is owned students are high. (Darmaji et al., 2018) say that 
observation skills can develop other skills such as skills summing up, communication, predictive action, 
engaging conclusion. 

       The fifth indicator is Classification/grouping, with sub-indicators recording each 
observation into a table that gets the medium category. Clustering skills are the ability to divide various 
events based on their special characteristics so as to get similar groups/groups of events (Dimyati & 
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Mudjiono, 2006). Assessment is carried out by observers by monitoring each student who records the 
results of the experiment well or not and seeing whether students can distinguish foods containing 
starch in the starch test practicum.  

Based on the results of interviews with science teachers at SMPN 15 Padang, the learning 
process is carried out by providing concepts and theories in class and complemented by practical 
implementation. With practicum activities students can learn directly the process of digestion, so 
students understand and understand more about what they have learned in class. Through practicum 
students can see directly based on the characteristics of similarities and differences for grouping 
activities. In practicum activities the teacher invites students to identify the characteristics of the objects 
being observed, so that students are able to group objects based on similarities and differences in their 
characteristics. classifying indicators have moderate categotiry because grouping has been experienced 
by students in everyday life, and have been trained in the learning process, especially in natural science 
learning (IPA). 

       The sixth indicator is interpretation/interpretation, the sub-indicator making conclusions 
gets moderate results. Interpreting or interpretation is the ability to explain something that has 
happened by observing an object (Sanjaya, 2013). Students can make conclusions from the practicum 
that has been carried out after the practicum activities according to the observer's direction, but many 
students are less active in helping to work together to conclude the results of the practicum that has 
been carried out and only rely on other group members to make conclusions. 

       The seventh indicator is communication. Communication is the ability to express ideas/ideas 
through writing, uttering words, pictures, demonstrations or objects (Trianto, 2012). the sub-indicators 
present the results and listen and respond to the opinions and descriptions conveyed by each group. 
These two sub-indicators include things that can be done easily by students because students are free 
to express their opinions during class discussions. But in reality, many students are not confident about 
presenting the results of the experiment and due to time constraints, the presentations are only made 
by group representatives. That too a Influence the sub-indicators to listen and respond to the 
opinions/pictures conveyed by each group. So overall the communication indicators get the medium 
category. 

Communication skills are the ability to choose and use sentences, so that information, ideas or 
what is communicated can be received easily by listeners. Based on the results of teacher observations 
have asked students to communicate the results of the experiment, but students can not communicate 
the results of the trials that have been carried out. (Iswatun et al., 2017), states that communicating is 
not only done verbally, communication can also be done in written form. Student skills communicating 
in writing can help students in transferring, presenting knowledge in a consistent and correct way so 
that students are not wrong in abstracting the information obtained.  

The eighth indicator is implementing the concept in the moderate category. Assessment of this 
indicator is carried out by measuring students' abilities by answering multiple choice questions, there 
are as many as 15 multiple choice questions, where the questions applying the concept are found in 
multiple choice questions number 2, 4, 6, 11, and 12. Students get a high category on questions numbers 
2 and 4 because many students can answer questions about applying the concept of food and food 
content. Students got a low category on question number 6 because many students still did not 
understand the concept of how to calculate energy needs. Students got the medium category in question 
11 because many students did not understand the concept of the causes of choking while eating so that 
many students only guessed the causes of choking while eating. Students got a low category on question 
number 12 because many students still did not know about enzymes and their functions. So overall the 
indicator applying the concept gets the medium category. 

  The ninth indicator is concluding with the medium category. Assessment of this indicator is 
carried out by measuring students' abilities by answering multiple choice questions number 1, 5, 9, 13, 
and 14. Many students are still unable to explain the results of the food test when using Lugol's and 
Biuret solutions, the function of food ingredients, the function of one parts of the small intestine, organs 
of the digestive system sequentially, and understanding of the various digestive systems. 

   The tenth indicator is predicting the moderate category. This can be seen from the results of 
the test questions at number 3, 7, 8, 10, and 15. Where there are still many students who still do not 
understand the concept of the function of foodstuffs, the function of energy for the body, the function of 
the digestive organs, and diseases of the digestive organs. This predicting skill will determine the 
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deducing skill. Concluding skills have not been done well by students because students do not yet have 
the correct predictive skills. Science process skills on indicators predicting can be trained with activities 
learning other than group discussion, ie with practical activities. This goes hand in hand with research 
(Damopolii et al., 2018), predictive indicators have the highest score because students are trained to 
find their own patterns and regularities of the results test. Wahyuni Salosso et al. (2018), also stated the 
same thing that students able to predict well caused because students have gained understanding the 
concept of the practicum that has been carried out. 

CONCLUSION 
The science process skills indicator, which consists of ten indicators, appears with varying 

values. Low questioning skills with a value of 40; the skill of formulating a low hypothesis with a value 
of 38.5; moderate investigative skills with a value of 61.2; high observation skills with a score of 90; 
moderate classification skills with a value of 69; moderate interpretation skills with a score of 52; 
moderate communication skills with a score of 52; moderate concept applying skills with a score of 60.7; 
summing skills with a value of 58.5; and moderate predictive skills with a value of 61.9. and the average 
value of  mastery of science process skills by students based on the ten indicators used is 58.38, so it can 
be concluded that mastery of students' science process skills is in medium category. 

From these results, the researcher suggests increasing practicum activities in science learning 
in general, so that science process skills can be mastered by students better. In addition, learning should 
be more directed to. 
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