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Abstract: This study aims to determine the increase in learning motivation and student 
responses to the application of the Problem Based Learning model with SETS vision on 
environmental pollution material at SMP Negeri 8 Banda Aceh. This research is a 
quantitative study using an experimental research design in the form of a nonequivalent 
control group design. The number of students in this study was 40 students consisting of 20 
students in class VII-5 as the experimental class and 20 students in class VII-7 as the control 
class. Data were collected through a motivation questionnaire and a response 
questionnaire. Data analysis was carried out quantitatively. The results showed that the 
implementation of the PBL model with SETS vision can increase students' learning 
motivation on environmental pollution material. The average learning motivation of 
experimental class students increased by 30 with an N-Gain score of 0.74 which is in the 
high category. The positive response of students is higher than the negative response to the 
application of the Problem Based Learning (PBL) model with SETS vision on 
environmental pollution material. The average response of students is greater than 81 
which is in very good criteria. 
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Introduction 
  

Learning will be of higher quality if the 
communication process between educators and 
students runs smoothly. The subject matter, methods, 
and theories of science learning in schools are expected 
to be integrated with the daily life of students (Roth, 
2012). The learning process should emphasize 
providing direct experience to develop competencies in 
order to explore and understand so that students can 
understand the natural surroundings scientifically. 
Therefore, teachers need to strive for innovative ways 

in the learning process so that all the information 

submitted can be well received and understood by 
students. 

Education in Aceh Province is currently still not 
satisfactory and not optimal even though the Aceh 
government has spent a lot of budget funds to finance 
many projects in an effort to improve the quality of 
education (Lesmana, 2018). The quality of education in 
Aceh has not shown optimal results on student 
learning outcomes, especially in science learning. This 
can be seen from the low results of the National 
Examination for Science subjects for junior high school 
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level in Aceh province at the national level with an 
average of 40.84, while the national average is around 
47.47 (Puspendik, 2019). 

SMP Negeri 8 is one of the junior high schools in 
the city of Banda Aceh which is ranked 25th out of 42 
SMP and MTs or 22nd out of 32 SMP in Banda Aceh 
City. The average score of the national examination for 
science subjects in 2019 was 37.74 which was lower 

than the average score for the national exam in Banda 
Aceh which was 47.23. When compared with all 
SMP/MTs in Banda Aceh, SMP Negeri 8 is in the 35th 
rank of 42 schools based on the National Exam scores 
for Science Subjects (Puspendik, 2019). 

The results of the researcher's observations can 
be seen that the learning process that takes place does 
not fully reflect the learning process with the 
application of the 2013 curriculum which requires 
students to be active and directly involved in the 
problem-solving process. This can be seen from several 
teacher activities that still dominate the process of 
delivering material in class, namely the teacher 
teaching using the meaningful lecture method. 
Students only pay attention to the teacher who explains 
in front of the class and then works on the assignment 
given with the references in the student handbook 
given at school. So it can be seen that when learning 
students still do not show a confident attitude in asking 
questions and expressing opinions during learning 
activities, are not enthusiastic in the learning process, 
there are still those who talk to friends when the 
teacher is explaining the lesson. 

This shows that students are less motivated in 
learning, so they are less involved in participating in 
completing tasks given by the teacher. Based on the 
questionnaire distributed, it can be seen that the 
average percentage of students 'motivation is 60%, 
which indicates that the student's motivation in 
learning is in the medium category. 

The readiness of students to learn is the most 
important factor in determining the success of students 
in learning (Mulyani, 2013). Many factors affect the 
readiness of students to succeed in the learning process, 
including educators, students, the environment, 
methods or techniques, and learning media. The 
learning motivation and thinking ability of students 
will increase if the science teacher can develop learning 
tools that are more interesting, varied, and in 
accordance with the students' circumstances (Susilo, 
2012). 

One of the science learning materials in SMP is 
environmental pollution material which is Basic 
Competency 3.8. Environmental pollution material 
analyzes the occurrence of environmental pollution and 
its impact on the ecosystem. 

One solution to overcoming the above problems 
is to apply an attractive learning model in the learning 
process (Twyman & Heward, 2018). The learning 
model is Problem Based Learning with SETS (Science 
Environment Technology and Society) vision. The PBL 
model with the SETS vision is more effective in 
improving science problem-solving abilities than 
conventional methods (Wasiso, 2013). 

Problem-Based Learning is a learning model that 
focuses on the core concepts and principles of a 
discipline, facilitating students to be actively involved 
in investigating, solving real-world problems, other 
meaningful tasks, and producing real products with the 
aim of increasing motivation, level thinking skills. 
height, understand the material thoroughly and 
improve the process skills of students. The application 
of the PBL learning model affects cognitive learning 
outcomes (Ismayawati & Purwoko, 2016) and science 
learning motivation (Kusnandar, 2019) and can 
improve students' metacognition skills (Ramdoniati, 
et.al., 2019). 

Education with the SETS vision can guide 
students to think and act globally and locally in solving 
daily problems in an integrated manner in a reciprocal 
relationship between elements of science, namely the 
Science Environment Technology and Society 
(Khasanah, 2015). The SETS approach is centered on 
problems in the environment or the real world that 
have a science and technology component in which 
there are concepts and processes so that they can invite 
students to investigate, analyze, apply these concepts 
and processes to real situations (Fatchan, et.al. ., 2014; 
Usmeldi, et al., 2017). 

The PBL learning model with the SETS vision 
focuses on the selected problem so that students not 
only learn the concepts related to the problem but also 
the scientific method to solve the problem. This 
learning model is in accordance with the application of 
the 2013 curriculum which emphasizes the scientific 
approach to the learning process and uses the scientific 
way to deal with a problem or problem-based learning. 

 

Method  
 

This research is quantitative. The experimental 
research design used in this study was in the form of a 
nonequivalent control group design to determine the 
differences in the abilities of the treated class and the 
untreated class. 

The population in this study were all class VII 

students of SMP Negeri 8 Banda Aceh in the 2019/2020 
school year, totaling 219 students. The sampling 
technique in this study was purposive sampling. The 
sample in this study was class VII-5 as the experimental 
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class and class VII-7 as the control class, each class 
consisting of 20 students. 

The research instrument was a student 
motivation questionnaire and a student response 
questionnaire. The student motivation questionnaire 
sheet used in this study was based on the motivation 
theory of attention, relevance, confidence, and 
stratification (ARCS) developed by Keller (1987). This 

motivation questionnaire uses a Likert 1-5 scale which 
contains five answer choices, namely strongly agree, 
agree, doubt, disagree, and strongly disagree. 

The motivation questionnaire was given twice to 
the control class and twice to the experimental class. 
The first motivation questionnaire is given before the 
implementation of the learning process which aims to 
determine the initial motivation of students, while the 
second is given after the learning process is carried out 
which aims to determine the increase in learning 
motivation of students after being given treatment. The 
student response questionnaire aims to find out 
students' responses regarding the implementation of 
the PBL learning model with the SETS vision. 

The analysis of students' learning motivation 
questionnaire is calculated by using the percentage 
formula. After the value is obtained, the results are 
interpreted using the formula adopted from Sugiyono 
(2014) which can be seen in Table 1. 

 
Table 1. Range of students' learning motivation scores 

No Motivation value (%) Category 

1 81 – 100 Very Good 
2 61 – 80 Good 
3 41 – 60 Worth 
4 21 – 40 less 
5 < 21 Very Less 

 
 Analysis of the student response questionnaire 
data was changed in the form of a percentage. Based on 
the percentage, it will be known that students' 
responses are included in the positive or negative 
category. Furthermore, the value is interpreted as in 
Table 2. 

 
Table 2. Criteria for assessing student responses 

No Percentage of Student Response Category 

1 81 – 100 Very Good 
2 61 – 80 Good 
3 41 – 60 Worth 
4 21 – 40 Less 
5 < 21 Very Less 

  
The increase in students' motivation to learn is 

seen using the N-gain. The data obtained can be 
calculated N-gain with the following formula. 

 

                N-gain=                                       (1) 

Information: 
Spost  =  Final test score 
Spre  =  Initial test score 
Smax  =  Maximum score 
 

Table 3: N-gain interpretation 
No N-gain score Category 

1 N-gain >0.7 High 
2 0.3 ≤ N-gain ≤ 0.7 Medium 
3 N-gain < 0.3 Low 

 

Result and Discussion 
 
Analysis of Students' Learning Motivation 

Student motivation to learn is an effort within 
students to master knowledge in order to achieve their 
goals and as a driving force and effort of students in 
achieving learning achievement. Huang & Hew (2016) 
stated that motivation has a complex and influential 
effect on the learning process. To find out the learning 
motivation of students before and after applying the 
learning treatment to the experimental class and control 
class, each class will be distributed a motivation 
questionnaire. In this case, the measured motivation in 
the form of ARCS motivation consists of four indicator 
aspects in the form of attention, relevance, confidence, 
and satisfaction. 

The motivation in this study was analyzed in 
two classes, namely the experimental class by applying 
the SETS vision learning model, then in the control 
class through conventional learning using the direct 
learning model. Students' learning motivation was 
analyzed to see the average difference test between the 
experimental class and the control class as well as the 
N-gain analysis. Before doing this test, first, know the 
results of the average learning motivation of students 
in the experimental class and control class in Figure 1. 

 

 
Figure 1. The Average Score of Students' Learning Motivation 
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Figure 1 shows the results of the analysis of 
student learning motivation before and after applying 
the learning treatment, both in the experimental class 
and the control class. Students' learning motivation in 
the experimental class after applying the PBL model 
with SETS vision obtained an average of 60 pretests and 
90 posttests, then in the control class obtained pretest 
60 and posttest 74. Based on the results obtained proves 

that the application of the PBL model with SETS vision 
can increase learning motivation students are higher 
than in the control class who apply the direct learning 
model. 

To find out the increase in the learning 
motivation of students in the experimental class and 
control class which is analyzed using the N-gain 
equation, it can be seen in table 4. 

 
Table 4. N-gain Analysis of Students' Learning 
Motivation 

No Classes  N-gain Values Category 

1  Experiment 0.74 High 
2  Control 0.39 Medium  

 
Table 4 shows that the results of the N-gain 

analysis of students' learning motivation in the 
experimental class obtained a score of 0.74 including 
the high category, then the results of the N-gain 
analysis in the control class obtained a score of 0.39 
including the moderate category. Based on the results 
of the N-gain analysis in the two classes, it can be 
concluded that the implementation of the PBL model 
with the SETS vision can increase the learning 
motivation of students higher than the application of 
the conventional model in the form of direct learning. 

To find out the different tests of the average 
learning motivation of students in the experimental 
class and control class, it can be seen from the average 
results of students through N-gain analysis using the 
Mann Whitney test, so it can be seen in table 5. 

 
Table 5. Difference Test Results Two Average 
Increased Learning Motivation of Students 

Data N 
U (signify-
cance value) 
 

Uα 
(U table) 

Declara-
tion 

Experiment 20 
0.000 0.05 

Ho is 
rejected Control 20 

 
Table 5 shows that the results of the two-

difference test analysis of the average learning 
motivation of students obtained a significance value of 
0.000 <0.05, so it can be stated that H0 is rejected and 
Ha is accepted. This means that there is a significant 
difference in the learning motivation of students in the 
experimental class and the control class. It can be 

concluded that the implementation of the PBL model 
with the SETS vision can increase students' learning 
motivation better than the control class that applies 
conventional learning in the form of direct learning. 
This is in accordance with research conducted by Son 
(2017) that the application of problem-based learning 
has an effect on students' motivation to learn in a better 
direction because problem-based learning provides a 

clear comprehension of the learning process. The 
results obtained indicate that the motivation of these 
students is in a high categorization so that it can be 
concluded that learning with the SETS vision of the 
PBL model has an effect on student motivation. 

The results of the analysis of students' learning 
motivation, each indicator measured using a 
questionnaire instrument consisted of attention, 
relevance, confidence, and satisfaction. Keller (2016) 
says that attention includes research on curiosity and 
passion, interests, boredom, and other related areas 
such as the search for sensations. Relevance refers to 
students' perceptions that instructional requirements 
are consistent with their goals, match or match their 
learning styles, and are connected to past experiences. 
Confidence refers to the effect of positive expectations 
for success, successful experiences, and attributions of 
success to one's own abilities and efforts rather than 
luck or to challenge too easy or difficult levels. The 
fourth condition of motivation is satisfaction, this is 
intrinsic and extrinsic motivation to study behavior and 
prevent undesirable ones. 

The results of the analysis of students' learning 
motivation for each indicator before and after giving 
learning treatment can be seen in Table 6. 

 
Table 6. Analysis of Students' Learning Motivation 
Indicators before Treatment 

No Indikator 
Experiment Class Kelas Control 
% Category % Category 

1 Attention 60.7 Worth 60.8 Worth 
2 Relevance 60.3 Worth 60.4 Worth 
3 Convidence 59.0 Worth 57.3 Worth 
4 Satisfaction 60.6 Worth 60.3 Worth 

  
Table 6 is the result of the analysis of students' 

learning motivation indicators before applying the 
learning treatment. The results obtained indicate that 
before the learning treatment, both in the experimental 
class and in the control class the students' learning 
motivation was categorized as quite good. However, 
after applying the learning treatment to the two classes, 
student learning motivation also increased better than 
before. To find out the results of the analysis of 
students' learning motivation after applying the 
learning treatment in the experimental class and control 
class can be seen in Table 7. 
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Table 7. Analysis of Students' Learning Motivation 
Indicators after Treatment 

No Indicator 
Experiment Class Control Class 
% Category % Category 

1 Attention  89.2 Very Good 73.5 Good 
2 Relevance  89.9 Very Good 76.1 Good 
3 Convidence  88.1 Very Good 75.1 Good 
4 Satisfaction  92.4 Very Good 81.3 Very Good 

  
Table 7 shows the results of the analysis of the 

learning motivation of indicator students after 
treatment, in the experimental class applying the SETS 
vision PBL model and the control class applying 
conventional learning in the form of a direct learning 
model. Increasing students 'motivation to learn by 
applying the PBL model with SETS vision can be seen 
from the proportion of categories obtained from the 
answers to students' motivation questionnaires before 
and after being given treatment. 
 Based on the results obtained in the 
experimental class with an average value of> 85, it is in 
the very high category, thus proving that the PBL 
model with SETS vision can improve student learning 
motivation better. This is in accordance with research 
conducted by Chiang & Lee (2016); Silva et.al., (2018); 
Pratiwi & Wuryandani (2020) stated that the PBL model 
with the SETS vision can increase students' learning 
motivation because this model is able to develop 
investigative skills, influence creativity and the 
emergence of good attitudes in participating in 
learning, be diligent in doing and completing 
assignments given by the teacher and happy to find 
solutions to solve problems and actively ask and 
answer questions during the discussion. 

The results of this study are also in accordance 
with the research conducted by Agusmin et al., (2018) 
that the learning motivation of students has increased 
because the desire of students to succeed has emerged 
from within students, such as trying to study diligently 
and asking the teacher about the material not yet 
understood. Students also feel the need to get good 
learning scores by repeating the material taught at 
home and completing the assignment given by the 
teacher as well as possible. Praise given by the teacher 
makes students more enthusiastic in learning because 
they feel appreciated. 
 
Student Response Analysis 

Student responses are known by distributing 
questionnaires to the experimental class after 
implementing learning through the PBL model with 
SETS vision on environmental pollution material. After 
implementing learning through the PBL model with the 
SETS vision, students' responses will be seen to the 

learning activities that are taking place. The results of 
the student response analysis can be seen in figure 2. 

 

 
Figure 2. Students' Average Response Score 

 
 Figure 2 shows the results of the student 
response analysis after implementing learning through 
the SETS vision PBL model. Based on the results of the 
student response analysis, both positive and negative 
statements obtained an average score of> 81 in the very 
good category. This proves that the implementation of 
the PBL model with the SETS vision can be accepted by 
students so that students are motivated and can 
improve better learning outcomes. This is in accordance 
with research conducted by Sulardi et.al., (2017); 
Wismaningati et.al., (2019) said that the responses 
given by students to the PBL model were very good 
and positive because the PBL model can train students 
to identify and solve problems, be diligent in 
participating in learning and be able to present 
discussion results based on problem identification. 
properly and correctly. 
 

Conclusion  
 

The application of the Problem Based Learning 
model with the SETS vision can increase students' 
learning motivation on environmental pollution 

material with an average N-gain of 0.74, including the 
high category. The results of the analysis of students' 
learning motivation indicators on the indicators 
Attention 89.2%, Relevance 89.9%, Confidence 88.1%, 
and Satisfaction 92.4%, so that the four indicators fall 
into the very good category. The response of students 
to the implementation of the SETS vision model on 
environmental pollution material obtained an average 
score of> 81 in the very good category. The average 
percentage results on positive statements that answered 
"Yes" with a score of 92.3% and negative statements 
that answered "No" with a score of 92.5%. 
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