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Abstract 

This research aims to analyze the improvement in students' science process skills after 

applying the problem-based learning model to physics learning. Physics learning at the 

high school level, namely at Makassar National High School, experiences several 

deficiencies in the science process skills experienced by students. Choosing a problem-

based learning model can support the delivery of material well. This research uses the 

problem-based learning model to analyze students' science process skills before and after 

being taught. The type of research used is quasi-experimental research. The population in 

this study was 32 students. The sampling technique uses purposive sampling with two 

classes.  The level of science process skills of class X IPA 2 (experimental) students 

obtained an average score of 73.60 and class X IPA 3 (control) of 42.81. The results of the 

N-gain test analysis in the experimental class obtained an average value of 0.59 with 

medium criteria. The control class had an average N-gain value of 0.05 with low criteria, 

meaning there was an increase in both classes, so it can be concluded that there was a 

significant influence on students' science process skills after using the problem-based 

learning model, The research contribution is that the implementation of problem-based 

learning is very effective for improving physical science process skills. 
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INTRODUCTION 

Learning is something that is needed that 

must be fulfilled in the technique of life. 

According to Adri et al. (2020) and Mann 

et al. (2021),  whether a nation is 

advanced or not is influenced by the level 

of learning because the level of learning 

is a way to create worthy offspring. 

Learning is a method or effort carried out 

by a person or, in this case, students 

obtain new objects from their 

environment. Teaching is a method of 

guiding practice that connects two 

themes: teachers and students. The 

obligation and responsibility of a teacher 

are to work so that the reception becomes 

more competent, interesting, balanced, 

and of course, creates good things; the 

teacher must be more active in showing 

the teaching staff (Adri et al., 2020; Bao 
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& Koenig, 2019; Ince, 2018; Suliyanah et 

al., 2021; Williams, 2018). A teaching 

member is developing their abilities so 

that their psychology, body, and mind are 

more focused. An explanation that will 

be successful fulfills the valuable 

elements of approaching a goal; these 

valuable and important elements are 

people, materials, equipment, and steps, 

which will be mutually related so that the 

dreamed goal will also be successful. 

This goal will change the learning 

acceptor towards someone more capable 

than before. Teaching members will 

approach the goal, namely from the 

aspects of behavior, insight, and 

intelligence (Cole et al., 2018; Darmaji et 

al., 2019; Fidan & Tuncel, 2019; 

Muktiarni et al., 2019; Rusanganwa, 

2015). 

What is useful for students to learn is 

increasing competence in problem-

solving. Some of the study results 

provide solutions to this problem, one of 

which is that the use of study strategies 

with problem-based learning can 

improve students' science process skills 

(Marisda & Ma’Ruf, 2021; Ma’ruf et al., 

2019a, 2019b, 2019c; Ruf Ma’ruf & 

Dhiqfaini Sultan, 2023a). Problem-based 

learning is an investigative procedure 

that forces students to create a desire to 

find a solution to an authentic case. 

During the problem-solving method, 

students construct an understanding and 

develop mastery of problem-solving and 

mastery to train themselves 

independently when looking for 

solutions to the problem. A case can be 

interpreted as a situation where a person 

carries out a job that is not known 

beforehand (Ma’Ruf et al., 2019a, 2019b; 

Ma’ruf et al., 2020a; Ma’Ruf et al., 

2020a; Ma’ruf et al., 2020b; Ruf Ma’ruf 

& Dhiqfaini Sultan, 2023b).The 

constructivist philosophy of learning, 

which emphasizes the need for students 

to investigate their environment and 

create insights that are useful as 

individuals, provides the theoretical 

foundation for problem-based learning. 

The problem-based learning model 

aims to help students improve or improve 

their thinking abilities, develop students' 

brilliant ideas in their operations, 

motivate students deeply in learning, and, 

of course, improve problem-solving 

abilities. 

Educators conducting research will 

make physics learning more positive. So, 

to improve students' explanations and 

science process skills, educators are 

encouraged to carry out recitations 

related to the modules they want to teach 

students. (Rezki Rahman, 2023; Sapna et 

al., 2023; Sulistyaningsih & Eko 

Sujarwanto, 2023). 

 Students' science process skills 

must be allowed to participate directly in 

rational activities or experiences, not at 

odds with what academics feel. The act 

of practicing guiding by training students' 

science process skills can be carried out 

with tasks if science is a level that has 

great potential to help improve students' 

character. The growing character of 

students is a prerequisite for entering any 

popular career path. Advancing student 

productivity means activating students in 

acceptance activities (Rezki Rahman, 

2023; Savin-Baden, 2000; Temel, 2014; 

Tsalapatas et al., 2019). 

Science process skills are all the skills 

needed to acquire, develop, and 

implement schemes, principles, laws, and 

rational schemes in the form of 

psychological, physical, and social skills. 

Science process skills are the methods 

academics use to obtain data (Ayyildiz & 

Tarhan, 2018; Malmia et al., 2019; 

Pratiwi et al., 2019; Raiyn & Tilchin, 

2015; Sulaiman, 2010). This is the 

mastery and method used by academics 

in laboratories to create new data. On the 

other hand, science process skills are 

methods children use to obtain data from 

their initial experience of carrying out 

activities to train themselves. One of the 

studies that can provide a self-training 
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experience is a practicum activity 

(Husein et al., 2019; Ismail et al., 2018; 

Mann et al., 2021; Wiranata et al., 2021). 

The results of other research show 

that a problem-based learning model 

really allows students to develop a 

scientific attitude, namely, science 

process skills during learning. Good 

science process skills will produce good 

learning outcomes, too (Janah et al., 

2018). 

Based on the results of questions and 

answers with the Makassar National 

High School physics teacher, it is known 

that students do not detect and dismantle 

a scheme in a specific module, so 

students' science process skills cannot 

grow to the maximum. 

Students are less than optimal, 

especially slow in receiving data from the 

teacher; students do not understand the 

design and students only remember the 

modules given by the teacher, which 

results in students being less able to solve 

problems and resulting in reduced 

science process skills (Saputra et al., 

2019; Suhirman et al., 2021). 

This statement means that if problem-

based learning models have not been 

used in physics research, especially in the 

intermediate mixture module, the 

analytical thinking and scientific system 

capabilities are not yet ideal. The 

problem formulation for this research is 

to analyze the effectiveness of problem-

based learning in physics learning in 

improving students' science process 

skills. 

 

METHOD 

The research model in this study is an 

imaginary experiment. The research 

design in this study is a nonequivalent 

control group design. This research 

model has a set of controls, but not all of 

them play a role in regulating external 

flexibility that influences the 

implementation of the experiment 

(Creswell, 2008; Gall & Borg et al., 

2003). 

The research concepts used are research 

categories and monitoring categories, 

either using pretests or posttests, as in 

Table 1. 

Table 1 Nonequivalent control group 

design research design 

Class 
Pre 

test 

Treat-
ment 

 

Post 

test 

Experiment O1 X1 O2 

Control O1 X2 O2 

 

The data analysis techniques used in 

this study were descriptive insights and 

inferential insights. Descriptive insight 

methods were used to describe the study's 

plastic character and the learning unit's 

validity. 

Each learning unit's expert 

verification data was assessed by 

considering input, reviews, and validator 

recommendations. The results of the 

insights were used as norms for revising 

study tools and instruments. Meanwhile, 

inferential insight was used to check 

research assumptions by using t-

experiments. Before carrying out the 

assumption experiment, a normality and 

homogeneity experiment was carried out 

as a term of analysis. 

 

RESULT AND DISCUSSION 

Descriptive Analysis Results 

Descriptive figures for students' 

knowledge system skills during the 

period before the implementation of the 

model of problem-based learning (pre) 

and after the implementation of the 

problem-based learning (post) can be 

seen in Table 2 and 3. 

Table 2 Percentage of science process 

skills average pretest score per 

indicator 
Indicators of 

Science 

Process Skills 

Percentage (%) 

Experiment Control 

Asking 

question 

58.12  52.50  

Proposing a 

Hypothesis 

26.88  20.62  

Classifying 34.38  34.38  
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Indicators of 

Science 

Process Skills 

Percentage (%) 

Experiment Control 

Analyzing 

Data 

40.00  38.75  

Concluding 31.88  29.38  

 

The level of student pretest data 

science proficiency according to the 

markers used on the instrument. This 

tabulation was created to see more clearly 

the contrast between the percentages of 

the five markers of scientific knowledge. 

In the first marker, namely asking, it 

appears that the percentage in the 

assessment category and control category  

is higher in the assessment category. The 

second marker submitted a thesis; the 

assessment category had a higher 

percentage than the control category. The 

third marker is to classify the percentage 

of the assessment category and the 

control category, which is suitable. Then, 

the fourth marker looks at the data; the 

assessment category is higher than the 

control category, even though it only 

differs by approximately 2%. 

Meanwhile, the fifth marker is 

formulating; the assessment category is 

more noble than the control category. 

Thus, it is concluded that the percentage 

of the five markers is the highest price, 

which is dominated by the assessment 

category. 

Table 3 Percentage of science process 

skills average posttest score per 

indicator 

Indicators 

of Science 

Process 

Skills 

 Percentage (%) 

 Experiment Control 

Asking 

question 
 66.25  53.75 

Proposing a 

Hypothesis 
 62.50 39.38 

Classifying  63.12 36.25 

Analyzing 

Data 
 85.62 36.25 

Concluding  85.00 43.12 

 

Based on Table 3, The percentage 

achieved by students is interpreted based 

on the science process skills markers on 

the posttest. This sketch was created to 

see more clearly the percentage 

differences between the five markers of 

science process skills. In the initial 

marker, namely asking, it appears that the 

percentage in the experimental category 

and the supervision category is higher in 

the experimental category. The second 

pointer expressed that the experimental 

category had a higher percentage than the 

supervision category. 

The third marker, namely classifying 

the percentage in the experimental 

category, is higher than the supervision 

category. After that, the fourth marker 

examined the data; the experimental 

category was at the top, and the 

supervision category. The fifth marker, 

formulating the experimental category, is 

at the top and is very different from the 

supervision category. So, it can be 

concluded that the percentage of the five 

markers is the highest, which is 

dominated by the experimental category. 

The indicators of science process 

skills are asking questions, proposing a 

hypothesis, classifying, analyzing data, 

and concluding. It is very obvious that 

proposing a hypothesis, classification, 

and analyzing data is very low in the 

control class and vice versa in the 

experimental class, which is very high. 

This is closely related to problem-based 

learning, which facilitates students in 

developing their science process skills, 

and there are three that provide very good 

changes, namely proposing a hypothesis, 

classification, and analyzing data. 

The N-gain test results can be seen in the 

following Table 4. 

Table 4 Average N-Gain test results for 

the experiment class and the 

control class 

Class N-Gain Criteria 

Experiment 0.59 Currently 

Control 0.05 Low 
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The average results of the N-Gain test 

are also very consistent with the results 

of the science process skills obtained. 

Comparison of data between 

experimental classes that implement 

problem-based learning. Overall, 

students have greatly developed their 

science process skills. In other words, 

there is a fundamental contribution from 

the problem-based learning treatment 

studied, especially in physics learning. 

 

Inferential Analysis Results 

Results of the normality test are listed in 

Table 5.  

 

Table 5 Results of the normality test 
 Treatment Kolmogorov-Smirnova 

Statistic df Sig 

Science process skills experimental pretest .140 32 .113 

control pretest .154 32 .053 

experimental postest .149 32 .068 

control postest .140 32 .111 

Based on the data in Table 5, the Sig. 

Observed when Sig. for data from the 

pretest assessment (0.113), posttest 

assessment (0.053), pretest supervision 

(0.068), and posttest supervision (0.111) 

indicates that the data is greater than Sig. 

0.05, so it can be concluded that the data 

is fairly distributed. 

Table 6 Result of homogeneity pretest 
Levene statistic df 1 df 2 Sig. 

.392 1 62 .534 

 

Based on Table 6, the value of Sig. The 

pretest data is 0.534, which indicates that 

the value is greater than Sig. 0.05 so that 

it can be concluded that the pretest data 

on the science process skills of students 

in class X IPA at Makassar National High 

School came from a homogeneous class. 

Meanwhile, the posttest data for students' 

science process skills in the experimental 

and control classes were also carried out 

using the one-way ANOVA test in the 

SPSS application, which can be seen in 

Table 7. 

Table 7 Result of homogeneity posttest 
Levene statistic df 1 df 2 Sig. 

3.845 1 62 .054 

 

The posttest Sig. Data figure is 0.054, 

which shows that if the figure is less than 

0.05, it can be concluded that the posttest 

data on science process skills of students 

in category X Science at Makassar 

National High School comes from a 

single category. 

The results of testing assumptions 

using SPSS using the Independent 

Samples T-test showed a Sig number. (2-

tailed) in equal variances, it is assumed 

that because the data is homogeneous, it 

is 0.000, which means the number is 

smaller than the Sig value. (2-tailed) This 

shows the students' science process skills 

after treatment using problem-based 

learning examples in the research 

category and conventional study 

examples in the supervision category, 

which means that H0 is rejected and Ha is 

obtained. obtained, in essence, there are 

meaningful results regarding the 

technical and technical skills of the guard 

committee participants. 

The level of science process skills of 

students in category Meanwhile, the level 

of science process skills of students in 

category. Based on inferential analysis 

using the SPSS application, pre-checking 

and post-test study data on science 

process skills methods were tested using 

normality, homogeneity, and hypothesis 

tests. 

The results of this study show an 

antagonism between science process 

skills that are taught using problem-based 

learning models and those taught using 

conventional study. The study results 

show a sig point < 0.05, namely 0.000 < 
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0.05, so it can be seen that the impact of 

implementing problem-based learning 

complications, analytical thinking skills, 

and science process skills in the buffer 

fluid module. This appears to be based on 

the average score of a science process 

skills test (Ali et al., 2016; Rahman, 

2023; Williams, 2018). 

Providing practicums using 

worksheets that have been prepared 

according to the instructions on the 

checking instrument and, of course, the 

worksheets always contain syntax that 

imitates problem-based learning, namely 

by providing cases in advance or samples 

of related modules. with everyday life 

(Hu et al., 2021; Matthee & Turpin, 2019; 

Sulistyaningsih & Sujarwanto, 2023). 

maka pemberian praktikum lebih 

gampang dimengerti serta didapat oleh 

anak didik (Ma’ruf et al., 2020c; Ma’Ruf 

et al., 2020b, 2020c). This can be seen 

from the average score obtained by 

students when carrying out the pretest for 

the examination category and control 

category, which is less than the average 

income points obtained by students when 

carrying out the posttest for the 

examination category. as well as the 

control category (Ahriana et al., 2016; 

Ariansyah et al., 2017; Nuraisyah et al., 

2015). 

After that, in the posttest, the average 

score for the monitoring caste was less 

than the average score for the inspection 

caste. This is because students in the 

examination caste understand the direct 

shock module better. After all, they carry 

out practicums and can investigate 

directly, while students in the 

examination caste do not carry out 

practicums. 

 

CONCLUSION 

The results of this research show a 

discrepancy in the science process skills 

of students who are taught using a 

problem-based learning form and those 

who are taught using conventional study. 
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