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Abstract: The learning process has not emphasized the development of skills; this is 
because in learning students tend to memorize concepts so that learning outcomes and self-
efficacy are not trained optimally. The formulation of the problem in this study is: is there a 
difference in learning outcomes and student self-efficacy between the use of the Problem 
Base Learning model combined with the E-STEM-based Student Worksheet with the 
Problem Base Learning model on environmental pollution material at MAN Banda Aceh? 
This research is quantitative with an experimental research approach. The research design 
used was pretest-posttest control group design. The population of this study was all 
students of class X MAN 3 Banda Aceh, totaling 84. The sampling technique used a total 
sampling of 84 students. The instrument used to measure learning outcomes is multiple 
choice questions using 30 questions and self-efficacy is measured using a questionnaire. 
Data analysis of learning outcomes and self-efficacy of students using independent sample 
t-test at a significant level of 0.05. The results showed that there were differences in student 
learning outcomes and self-efficacy after applying the Problem Base Learning model 
combined with the E-STEM-based Student Worksheet on environmental pollution 
materials at MAN Banda Aceh. 
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Introduction  
 

Learning is generally defined as a change in an 
individual through experience, and not because of the 
growth or development of his body or the 
characteristics of a person from birth that learning and 
development are closely related. The learning process 
occurs intentionally or unintentionally and lasts all the 
time and leads to a change in the learner. The change in 
question is a permanent change in behavior in the form 

of knowledge, understanding, abilities, and new habits 
acquired by individuals (Trianto, 2009). 

Learning outcomes can be interpreted as the 
maximum results that have been achieved by a student 
after experiencing the teaching and learning process in 
studying certain subject matter. Learning outcomes are 
not absolute in the form of values, but can be in the 
form of changes, reasoning, discipline, skills and so on 
that lead to positive changes (Hamalik, 2007). 
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Learning innovation is needed to change 
learning that is solely teacher-centered into learning 
that activates students. Learning innovation can be 
done by choosing an innovative and effective and 
appropriate learning model to improve learning 
outcomes and self-efficacy. Self-efficacy is a self-
assessment in the form of an individual's subjective 
belief about his or her ability to carry out tasks and in 
overcoming problems or obstacles that occur, as well as 
taking the necessary actions to achieve optimal results 
or an expected goal. Indicators of self-efficacy are level, 
generality, and strength (Hendriana et al, 2018). 

Students' self-efficacy can be seen by applying 
the Problem Based Learning Model which is active 
learning and is very effective in creating knowledge, 
and can improve analysis, evaluation and creation 
skills (Apriyani, 2019). 

Problem Based Learning model is an active 
learning and very effective in creating knowledge, and 
can improve the ability of analysis, evaluation and 
creation (Barrows, 2002). Problem Base Learning 
combined with STEM education is used as a learning 
strategy to produce meaningful learning through the 
systematic integration of knowledge, concepts, and 
skills (Utomo, 2014). 

Previous research on the use of Problem Base 
Learning based on E-STEM has never been done, so the 
researchers tried to do research using Problem Base 
Learning based on E-STEM. The development of E-
STEM started from the STEM approach through 
changes in global issues that have been developed on 
an environmental basis or known as Environmental 
STEM (E-STEM). 

E-STEM is a learning process that enables 
individuals to explore environmental problems, engage 
in problem solving, and take action to improve the 
environment and increase knowledge and awareness 
about the environment and its associated challenges 
commitment to making informed decisions and taking 
responsible action (NAAEE, 2013). 

The E-STEM approach offers an opportunity to 
emphasize explicitly the mutualistic relationship 
between EE (Environmental Education) and SE (Science 
Education) by advancing learning outcomes important 
to both. It does so by using the environment as a 
physical context, a conceptual topic, or both, to 
stimulate knowledge about natural systems, while 
developing problem solvers equipped to address 
environmental challenges (Gupta et al., 2018). 

According to the United States (2018) the 
components of environmental education are: (1)  
Awareness and sensitivity to the environment and 
environmental challenges; (2) Knowledge and 
understanding of the environment and environmental 
challenges; (3) Attitude to care for the environment and 

motivation to improve or maintain environmental 
quality; (4) Skills to identify and help solve 
environmental challenges; (5) Participation in activities 
that lead to the resolution of environmental challenges. 

The results of interviews with biology teachers, 
observations and findings on the teaching and learning 
process at MAN Banda Aceh found that the learning 
process did not emphasize skill development, this was 
because in learning students tended to memorize the 
concepts given by the teacher without being balanced 
with the ability to apply the concepts that were taught. 
found both in the surrounding environment, so that 
learning outcomes are low and self-efficacy is not 
trained. In addition, the learning process at MAN 3 
Banda Aceh has not used indicators that refer to skills 
development so that learning outcomes are not optimal. 

Based on school data, the score of the Minimum 
Completeness Criteria for students at MAN 3 Banda 
Aceh in class X-IPA that has not been completed is 52 
students or 69.33%. This shows that students who 
have not reached the Minimum Completeness Criteria 
are more than half the number of students in a class. In 
addition, the application of the Problem base learning 
model based on the E-STEM Student Worksheet is also 
not widely used. 

The characteristics of the System-based Student 
Worksheet used in this study are: (1) The 
environmental stage allows individuals to explore 
environmental problems and take action to solve 
environmental problems by assembling tools to protect 
the environment; (2) Science as a process carried out in 
assembling tools to protect the environment; (3) 
Technology as an application or tool used in 
assembling tools to protect the environment; (4) 
Engineering as engineering in assembling tools to 
protect the environment; (5) Mathematics as a 
mathematical concept used to assemble tools to protect 
the environment. 

 
Method 
 

This research was conducted at MAN 3 Banda 
Aceh. The time of the research was carried out in the 
even semester of the 2021/2022 academic year in class 
X MAN 3 Banda Aceh. The research approach uses 
quantitative, while this type of research is applied 
research, the research conducted measuring learning 
outcomes and self-efficacy. 

This study uses a quasi-experimental method is a 
research method carried out to determine the 
consequences that arise from a treatment that is given 
intentionally. The design used is the pretest-posttest 
control group design, which is presented in the table 
below. 
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Table 1. Pretest-Posttest Control Group Design 
Groups Pretest  Treatment Posttest  

A (treatment)     O1          X1                  O2    
B (Control)     O1  X2      O2 

Information: 
X1 : Using Problem Base Learning combined with  
       Student Worksheets E-STEM based 
X2 : Using the Problem Base Learning model 
O1 : Pretest score 
O2 : Posttest score 
 

The population in this study were all students of 
class X IPA MAN 3 Banda Aceh with a total of 84 
students. The parameters measured in this study are: 
learning outcomes and self-efficacy. 
The instrument used is 
 
Measuring Learning Outcomes  

To measure learning outcomes using multiple 
choice tests by adopting Karlina's et al., (2021) 
learning outcomes questions. Each item that is 
answered correctly is given a score of 1, while those 
who do not answer the question incorrectly or do not 
answer the question are given a score of 0. The 
number of scores obtained by students will be 
analyzed to obtain the value of learning outcomes 
using the equation according to Arikunto (2009) as 
follows. 
 

 ………….. (1) 

 
After obtaining the value of learning outcomes, 

then the independent sample t-test was carried out, 
namely the normality test and homogeneity test. If the 
data is normally distributed and homogeneous, then 
the parametric test is used, namely the independent 
sample t-test. Meanwhile, if the data is not normally 
distributed and not homogeneous, then a non-
parametric test is used, namely the Mann Whitney 
test. The normality test used is Kolmogorov Smirnov, 
with the criteria if p> 0.05, then the distribution is 
normal. Homogeneity test using Levene test, with 
criteria if p> 0.05, then homogeneous. Data were 
analyzed using SPSS version 21. 
 
Measuring Self Efficacy 

Students' self-efficacy is measured using non-
test, namely a questionnaire in the form of pre-test and 
post-test questions. Questionnaires were given as many 
as 30 questionnaires. Students express how much they 
agree or disagree with the statement by choosing 
responses from strongly agree (5), agree (4), either 
agree or disagree (3), disagree (2) and strongly disagree 
(1) (Güneş, 2018). 

The self-efficacy questionnaire used adopts the 
questionnaire developed by Hairida (2017) which 
consists of three aspects, namely 1) level, relating to the 
degree of difficulty of the task at hand. A person's 
acceptance and belief in a task is different, maybe 
people are only limited to simple, medium or difficult 
tasks. Perceptions of each individual will be different in 
looking at the level of difficulty of a task, 2) generality, 
is a feeling of ability shown by individuals in different 
task contexts, both through behavior, cognitive and 
affective, and 3) strength, the number of scores 
obtained obtained from the self-efficacy of students, 
then searched by percentage and categorized according 
to the criteria for the percentage score of the 
questionnaire. How to calculate the percentage as 
follows. 
 

 …………… (2) 

 
The percentage value of self-efficacy obtained 

from the calculation is then categorized according to 
Table 2. 

 
Table 2. Self-Efficacy Category Guidelines 

No Value Interval (%) Category 

1 (85 ≤ p ≤ 100) Highest 
2 (70 ≤ p < 85) High 
3 (55 ≤ p < 70) Medium 
4 (40 ≤ p < 55) Low 

                                                                      (Riduan, 2009) 
After obtaining the self-efficacy value, then the 

independent sample t-test was carried out, one of the 
assumptions of the independent sample t-test was the 
normality test and homogeneity test. If the data is 
normally distributed and homogeneous, then the 
parametric test is used, namely the independent sample 
t-test. Meanwhile, if the data is not normally 
distributed and not homogeneous, then a non-
parametric test is used, namely the Mann Whitney test. 
The normality test used is Kolmogorov Smirnov, with 
the criteria if p> 0.05, then the distribution is normal. 
Homogeneity test using Levene test, with criteria if p> 
0.05, then homogeneous. Data were analyzed using 
SPSS version 21. 

 
Result and Discussion  
 
Learning outcomes 

Data on the learning outcomes of the 
experimental class and the pretest and posttest control 
classes of students at MAN Banda Aceh can be seen in 
Table 3. 
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Table 3. Independent Sample T-Test Test of Student 
Learning Outcomes 

Classes 
Average 
Pretest 

Average 
Posttest 

t-count 
Independent 
Sample T-test*) 

Experiment 33.48 79.01 7.64 0.000 <0.05 

Control 34.25 64.51 

*) = Independen Sampel T-test (Ha accepted, < 0.05) 

 
The results showed that there were differences in 

student learning outcomes between the experimental 
class and the control class on environmental pollution 
material at MAN Banda Aceh. The learning outcomes 
of the experimental class increased significantly 
compared to the control class, this is because in 
learning that applies the Problem Base Learning model 
combined with the E-STEM-based Student Worksheet it 
provides an opportunity to identify problems related to 
environmental pollution and find solutions to 
overcome pollution problems water, air and land. 
Students make garbage nets to filter out the garbage in 
the gutters, and students design trash cans as trash 
bins, and design air purifiers that help in cleaning the 
air. 

There is an effect of using the Problem Base 
Learning model on students' critical thinking skills, 
suggesting using the Problem Base Learning model in 
learning (Farisi, 2017). Learning the Problem Base 
Learning model makes students more understanding 
and interested. Students are more active in learning, so 
the application of the Problem Base Learning model can 
improve student learning outcomes (Fauzan, 2017). 

The application of the Problem Base Learning 
model combined with the E-STEM-based Student 
Worksheet on the cognitive learning outcomes of 
students on the indicators of remembering, students are 
able to regain relevant knowledge from after learning 
about environmental pollution material. At the 
understanding stage, students are able to formulate the 
meaning of the learning message and are able to 
communicate it in written form by answering questions 
that are distributed about environmental pollution. At 
the application stage, students are able to apply based 
on the material that has been studied with practice 
questions so that students are trained to know what 
procedures will be used to solve problems. 

At the implementing stage consists of cognitive 
processes which are the ability to remember and 
implement based on what has been learned during the 
learning process so that students are able to apply. At 
the analyzing stage, students are able to analyze to 
solve problems related to environmental pollution. At 
the assessment stage, students are able to make 
opinions and judgments based on problems by 
checking and considering situations, values or ideas 

which include the ability to make an opinion about 
something and be responsible for their opinion. 

This result is also supported by the research of 
Tarhan and Burcin (2016), the Problem Base Learning 
model reflects that students' positive beliefs increase 
after each activity. Based on these results, it can be 
concluded that problem-based learning is effective in 
learning. The application of the Problem base learning 
learning model can improve student learning outcomes 
(Rerung., 2017). 

 
Self-Efficacy Results 

The data from the independent sample t-test 
posttest self-efficacy test results for the experimental 
class and the control class for pretest and posttest 
students at MAN Banda Aceh. 

 
Table 4. Independent Sample T-Test Self Efficacy Test 
for Students 
Classes Average 

Pretest 
Average 
Posttest 

t-count Independen 
sampel t-testt*) 

Experiment 35.12 83.58 
7.09 0.000 <0.05 

Control 35.74 72.48 

*) = Independen Sampel T-test (Ha accepted, < 0.05) 

 
The results of the independent sample t-test were 

obtained (ρ <0.001). There was a difference in students' 
self-efficacy between the experimental class and the 
control class on environmental pollution material at 
MAN Banda Aceh. 

The average of each student's self-efficacy 
indicator with the application of the Problem Base 
Learning model combined with the E-STEM-based 
Student Worksheet on environmental pollution 
material in the experimental class is presented in Figure 
1. 

 
Figure 1. Average Self Efficacy Indicator of Students in 

Experiment Class and Control Class 

 
Learning using the Problem Base Learning model 

combined with the E-STEM-based Student Worksheet is 
more effectively used to improve students' self-efficacy 
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compared to the Problem Base Learning model on 
environmental pollution material at MAN Banda Aceh. 

The average increase in self-efficacy indicators in 
the experimental class. The Problem Base Learning 
model is combined with the E-STEM-based Student 
Worksheet, helping students to develop problem 
solving skills and involve students in real or simulated 
experiences, and become autonomous and independent 
learners. During the learning process, it is the students 
who play a lot like a little scientist so that slowly they 
will build students' self-confidence so that they arouse 
curiosity more, be diligent in doing research and try 
hard so that the problems they face can be solved. 
Freedom carried out with groups will foster students' 
freedom in expressing their abilities so that this will 
further increase their independence and confidence in 
the learner's abilities. Students already understand the 
problem of base learning and are very enthusiastic 
about waiting for instructions from the teacher what to 
count, students are very focused and enthusiastic when 
given a real problem. It makes students have 
confidence and confidence to be able to solve the 
problems they face. This is in line with Islahul & Utiya 
(2015) showing that self-efficacy has been successfully 
trained with a problem-based learning model with an 
increase in self-efficacy behavior. 

Problem Base Learning group is better than 
conventional. Central to the effectiveness of Problem 
Base Learning is the ability of students to work in 
solving problems, so Problem Base Learning can be 
designed to facilitate student collaborative learning. 
The Problem Base Learning model can increase the self-
efficacy of students in the high category (Masitoh, 
2018). 

Learning using Problem Base Learning is a 
learning strategy designed to improve learning by 
requiring students to study the subject matter while 
solving problems. The activities of students in 
overcoming problems in Problem Base Learning will 
make students improve their skills. Problem Base 
Learning uses problems as a context for students to 
acquire skills and knowledge, Problem Base Learning is 
student-centered, develops active learning, motivates 
learning (Anjai and Imoko, 2015). 

At the time of the implementation of learning 
some students were responsive to the questions raised 
by the teacher and student learning outcomes also 
increased, but the increase that occurred was still less 
than the class that used the problem-based learning 
model. This is because problem-based learning patterns 
are learning with direction. In contrast to students who 
use project-based learning models, students who use 
problem-based learning models in problem-based 
learning classes are more interested in learning through 

self-directed learning so that they can improve learning 
skills (Goh, 2016). 
 

Conclusion  
 

There are differences in student learning 
outcomes after applying the Problem Base Learning 
model combined with E-STEM-based Student 
Worksheets on environmental pollution materials at 
MAN Banda Aceh. There are differences in students' 
self-efficacy after applying the Problem Base Learning 
model combined with the E-STEM-based Student 
Worksheet on environmental pollution materials at 
MAN Banda Aceh. The Problem Base Learning model 
appears when presenting problems in learning, 
students learn to explore knowledge through a process 
of repeated questions, active learning, sharing, and 
reflection. There is an interaction between the learning 
model and self-efficacy on student learning outcomes. 
Students must have high self-efficacy, so that they can 
support the success of the learning process and can 
increase student achievement. This is because self-
efficacy has a strong influence on mathematical 
achievement. Students with high self-efficacy are able to 
solve problems than students with low self-efficacy. 
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