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Abstract 

The choice of teaching strategies made by teachers is one of the elements that 
influences how well students learn. The teacher-centered method, causing less 
meaningful learning for students. Learning is still largely theoretical and infrequently 
relates what student are taught to their everyday live. The purpose of this study is to 
evaluate how well students learn physics utilizing a participatory learning model and 
critical problem-solving skills. The study used an experimental design (control group 
pre-test post-test design) involving class VIII SMPN 3 Batukliang, with the research 
sample being class VIII A students as the experimental class and class VIII B 
students as the control class. A straightforward random sample method was used for 
sampling. Learning outcomes determined by testing are used to determine student 
achievement. A descriptive and statistical analysis of student achievement in two 
classrooms (experimental and control) was conducted. Average scores for each 
treatment group are used in the descriptive analysis, whereas variance is questioned 
in the statistical analysis using the t-test. The effect of the participatory learning 
model using critical problem solving techniques (experimental group) was measured 
by the difference in student achievement when compared to the control group after 
analysis using a t-test. The t-test findings show that, at the 95 percent confidence 
level, the t-count value (4.249) is higher than the t-table (1.675). Based on these 
results, it can be concluded that the participatory learning model using critical 
problem-solving techniques has a significant impact on increasing students' learning 
achievement in physics. 
 
 

© 2022 Mataram State Islamic University 

INTRODUCTION 
Quantitatively, it can be said that education in Indonesia has progressed. This indicator of 

success can be seen in the progress of community literacy achieved as a result of the education 
equity program. However, success in terms of qualitative education in Indonesia has not succeeded 
in building intelligent and creative national character, let alone superior ones [1]. From this, it can be 
concluded that the quality of education in Indonesia is still relatively low. The low quality of this 
education, especially in formal education at schools, will have an impact on the low learning 
achievement of students [2]. This can be seen directly from the less than optimal quality of learning. 
The efficiency of the learning process that takes place in schools can be determined by the high and 
low quality of learning. The technique or learning model that the teacher chose is inappropriate, 
which is one of the contributing variables [3]. The learning methods used are more teacher-centered, 
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with teachers who control almost all learning activities, thus causing less meaningful learning for 
students [4]. Especially the more academically inclined instructors in the subjects of mathematics 
and the scientific sciences. The connection between topics taught in class and real experiences or 
students' everyday lives is almost never made; instead, it is occasionally only through dictation, 
which then needs students to memorize formulas and finish written test questions [5].  

Examples of actual experiences or actions that may be seen first-hand are swinging or using a 
pulley to draw water. These can be used as illustrations of the kinds of tasks that students frequently 
complete when they apply MIPA learning concepts, particularly when studying physics. Learning 
physics as a component of math and science need to be able to help students perform better, 
specifically by maximizing the accomplishment of learning goals through the selection of efficient 
learning models, methods, or approaches [6]. Models and teaching strategies are essential 
components of the learning process. The models and techniques employed must be in line with the 
intended learning outcomes. The method that is often used by some teachers is the lecture method, 
as it is considered the most powerful method to achieve learning objectives. Since the lecture 
technique has always been utilized as a mode of spoken communication between teachers and 
students, it can actually be stated to be a traditional method or to be classified as expository [7]. In 
its application, the learning process is more teacher-centered, students only listen, write and 
memorize the material being taught and work on individual questions in their respective places. 
Even though this is not in accordance with the expected objectives of learning physics. So that 
various efforts are needed to make changes in order to improve the process or teaching and learning 
activities, especially changes in the way of delivering material or teaching teachers [8]. 

Developing teaching skills can help teachers change the way they conduct lessons so that 
ineffective old behaviors can be quickly identified and gradually eradicated. In order to improve 
student learning and their ability to think critically, it is important for teachers to adjust their 
teaching practices, which are expected to have an impact on how students learn [9]. Based on 
observations and conversations with physics teachers at SMP Negeri 3 Batukliang in the Central 
Lombok region, the researchers discovered that a significant number of student continue to struggle 
with the ideas being taught in physics. Physics is perceived by students as being a challenging topic, 
particularly if it simply uses the lecture technique. Students will therefore have trouble 
understanding these concepts if instruction consists solely of informative activities without being 
followed by brainstorming activities. Low student accomplishment is a direct result of students 
becoming passive and lacking the comprehension and intellectual capacity to apply physics topics in 
daily life [10].  

Additionally, the findings of teacher interviews at SMP Negeri 3 Batukliang revealed that the 
mid-semester physics exam's average score ranged from 52.45 to 60.59, or a mean of 57.45. This 
number is relatively low because it is still far below the Minimum Completeness Criteria (KKM) set 
by the school. As a result, this issue requires urgent attention, and efforts must be made to help 
students study more actively, critically, participate more in the learning process, and interact with 
one another. In this situation, it is crucial for the teacher to select the best learning model and 
approach so that the students can comprehend the physics lessons being taught and improve their 
low academic achievement [11].  

Applying a learner-centered learning approach, such as interactive learning, is one way to 
combat student boredom during the learning process [12]. Learning activities are carried out in 
groups when students are actively involved in the planning, carrying out, and assessing of their 
learning. This type of learning paradigm is known as "participatory learning." The participatory 
learning model is a method of teaching in which the teacher makes an effort to assume the role of a 
child's learning partner and guardian while also serving as a resource, mentor, or friend [13]. In the 
current study, critical problem-solving strategies that potentially boost student accomplishment are 
combined with participatory learning. Participatory learning can be used to train critical thinking in 
problem solving, according to previous studies [14]. Participatory learning is the same as 
collaborative learning, and it promotes students' critical thinking and problem-solving abilities when 
it is taught through problem-based learning strategies [15].  
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more information on how the participatory learning model and its use in educational activities 
work together. This approach is appropriate for use in advanced learning that is related to the ideas 
of material taught to students earlier, learning based on experiences of students' daily lives, and 
learning with a goal of assisting in the resolution of issues encountered in daily life [16]. Further 
research must be done in light of the difficulties students have learning physics and the significance 
of enhancing their academic performance. The current study intends to investigate how students' 
achievement in learning physics is impacted by a participatory learning approach that employs 
critical problem-solving strategies. 

METHOD 
This study is an experimental study with a control group pre-test and post-test design [17]. 

The research design is presented in Table 1. The experimental class was given treatment (X) in the 
form of participatory learning using critical problem-solving techniques, while the control class used 
conventional/traditional methods (lectures). Observations of student achievement were carried out 
in both classes as pretest (O1) and posttest (O2).  

 
Table 1. Research Design 

Class Pre-test Treatment Post-test 

Experiment O1 X O2 

Control O1 C O2 

 
The research population consisted of all three eighth-grade classrooms at SMP Negeri 3 

Batukliang. Two of these three classes were chosen as samples. Using a straightforward random 
sampling technique, the class to be sampled is determined by selecting samples from the population 
at random without taking into account the population's stratification. Class VIII A served as the 
experimental class for the study (n = 31), while class VIII B served as the control class (n = 30).  

The instrument used in this study was a multiple-choice test developed by the researcher. 
After participating in the teaching and learning process using a participatory learning paradigm and 
critical problem-solving strategies, this test is used to assess students' cognitive achievement. The 
used learning achievement test had 25 questions, and each right response received a score of 1, 
while each incorrect response received a score of 0. The test instrument's validity and reliability were 
empirically validated in classes outside of the scope of this study prior to implementation. The test 
tool can therefore be used as a data collection tool in this study because it satisfies the valid and 
reliable criteria.  

Furthermore, pre-test and post-test student learning outcomes examinations were used to 
gather information on student achievement in the cognitive area. Before giving the subject matter 
with basic aviation material, the pre-test (control and experiment class) was conducted, and the 
post-test (control and experiment class) was conducted after giving the subject matter with the same 
material. The pre-test and post-test were administered using the same format and quantity of 
questions.  

The impact of participatory learning models utilizing critical problem-solving approaches on 
student accomplishment is evaluated using descriptive and statistical analysis of student achievement 
data. Each class of learning treatment underwent a descriptive study with average learning 
achievement scores. The t-polled variance test is utilized for statistical analysis, and the study 
question is if there is a relationship between student learning achievement and participatory learning 
models of crucial issue solving strategies (t-count > t-table at 95% confidence level). If the test data 
are normally distributed, the t-polled variance test can be applied. Therefore, the normality analysis 
of the data was performed as a precursor to the t-polled variance test. 
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RESULTS AND DISCUSSION 
Table 2 displays the findings of a descriptive analysis conducted on student accomplishment 

data before and after treatment (pre-test and post-test), respectively, for the experimental class and 
control class.  

 
Table 2. The results of measuring student achievement in each class (experimental and control) 

Assesment 

Acievement  
Class N  Score Max 

Score 

Min 
Average 

Pre-test 
Experiment 31 60 20 35,48 

Control 30 56 16 36,53 

Post-test 
Experiment 31 96 40 71,10 

Control 30 80 32 60,27 

 
Table 2 show that the highest score for the pre-test was 60 (in the experimental class), while 

the lowest score was 16 (in the control class). However, when averaged, the experimental class 
outperforms the control class in terms of student achievement (pre-test). The experimental class 
received a post-test score of 96, whereas the lowest score was 32. (in the control class). Averaged 
out, the experimental class outperformed the control class in terms of student success (post-test). 
Figure 1 displays a visual representation of student performance as shown in Table 2.  

 
Figure 1. The results of measuring learning achievement in the experimental and control classes 

 
Figure 1 shows a tendency to increase in achievement test scores. This was found in both 

classes (experimental and control), but from the achievement of the average score on the post-test, 
the two groups are different. In the experimental class, the average score on the learning 
achievement test was 71.10, while in the control group it was lower at 60.27. These results clearly 
indicate that the participatory learning model using critical problem solving techniques is better at 
improving student achievement than conventional teaching (teacher-centered). The effect of the 
applied learning model was then tested statistically (t-polled variance test), which was preceded by a 
normality test. The results of the normality test are presented in Table 3.  
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Table 3.  The result of the normality test in both classes (experimental and control) 

Class X2
count X2 

table Conclusion 

Experimental 3,4127 11,070 
hitung

2  < tabel
2  

Data is normally distributed  

Control 9,2158 11,070 
hitung

2  < tabel
2  

Data is normally distributed  

 
In the two classes tested for normality, the results showed that both were normally distributed (at 
the 95% confidence level). These results serve as a reference for statistical testing using the t-polled 
variance test, the results are as shown in Table 4. 
 

Table 4. The result of t-test  

Test Variable t-count t-table Conclusion 

Post-test  

(Experimental vs control) 
4,249 1,675 

t-count >  t-table 

Ha accepted, H0 rejected 

 
Based on the results in Table 4, it can be seen that t-count > t-table, (at the 95% confidence 

level). This means that the null hypothesis (H0) is rejected and the alternative hypothesis (Ha) is 
accepted. This indicates that there is an effect of a participatory learning model using critical 
problem-solving techniques on the achievment of physics student. The significant increase in scores 
obtained by students in the experimental class was due to the use of participatory learning 
techniques to stimulate children to be actively involved in learning activities. In this case, the teacher 
plays a role in involving students in learning activities, namely throughout the planning, execution, 
and assessment phases. Aspects of student involvement, motivation, and learning outcomes are 3 
processes that are interrelated with one another [18]. This indicates that in order to get higher 
learning results, motivation and student involvement in the learning process are both necessary. 
Student involvement in recognizing learning needs, issues, and challenges that frequently arise in the 
learning process are further types of student participation in the learning planning process. This is 
made clear by earlier research that indicated that student participation in the learning process affects 
students' academic progress [19].  

Other ways to get students involved in the planning stage of the learning process include 
allowing students the opportunity to lead discussions or groups and inviting other students to join 
groups before the discussion activity, which is then followed by the program implementation stage. 
Learning Exercises Students' motivation to learn will increase as a result, and learning outcomes may 
also be enhanced [20]. The implementation step of the learning activity program comes next, 
including student involvement. This entails students actively taking part in fostering a positive 
learning environment and fostering an open environment between students and teachers in order to 
forge strong bonds based on mutual respect, assistance, and learning. Previous research has shown 
that using participatory learning approaches can help students learn more effectively. In addition to 
teaching students how to answer evaluation questions, it also teaches them how to communicate 
(verbal skills), ask questions during conversations, give feedback, and solve problems. All of these 
tasks are carried out during the implementation stage of the learning process [21]. 

Finally, the active participation of students in the assessment phase of the learning program, 
among others, in the implementation of learning, including an assessment of the process, results and 
impact of learning. Included in the assessment of strengths and weaknesses during the learning 
activities [22]. As an indicator of success in this stage, in its application, students will feel 
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comfortable to carry out learning activities, feel their learning needs have been met in accordance 
with the teaching materials provided. [23].   

The accomplishment of learning objectives is considerably aided by these three types of 
engagement. The learning method in this study is able to improve student accomplishment by being 
more adaptable and by boosting students' emotional enthusiasm [24]. Participatory learning is one 
of the best learning techniques to encourage students to learn better and increase their awareness of 
themselves, in this case about planning, implementing, and assessing the process. what they have to 
do in class. Previous studies have found that it is not only related to improving student achievement 
[25]. 

CONCLUSION 
The results showed that students' learning achievement in physics was significantly impacted 

by the participatory learning model using critical problem-solving strategies. The interactive learning 
model utilizing critical problem solving approaches can be applied to the study of basic planes as 
well as other subjects, and even other subjects, according to the research's conclusions. The use of 
different learning models in the classroom is strongly encouraged in an effort to increase the quality 
of instruction, and the participatory learning model utilizing critical problem-solving techniques is 
one such alternative model that is ideal for developing a learning environment that is centered on 
the needs of the students. And as additional material, the participatory learning model using this 
critical problem-solving technique can be implemented by integrating it with other learning 
approaches. 
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