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A B S T R A K 

Saat ini siswa diharapkan memiliki kemampuan memecahkan masalah 
lingkungan, khususnya dalam kehidupan sehari-hari, yang dikenal 
dengan perilaku atau tindakan pro lingkungan. Salah satu strategi 
dalam mengajarkan kemampuan pemecahan masalah siswa adalah 
dengan pembelajaran mini research untuk memecahkan masalah di 
lingkungan sekitar khususnya dalam lingkup biologi. Penelitian ini 
bertujuan untuk menganalisis pengaruh pembelajaran perilaku pro 
lingkungan dengan menggunakan mini research project terhadap 
kemampuan pemecahan masalah dan seberapa besar pengaruhnya 
terhadap siswa di SMA. Metode penelitian yang digunakan adalah 
kuantitatif asosiatif dengan tipe komparatif. Populasi dalam penelitian 
ini adalah siswa kelas X SMA pada kelas IPA dan dari populasi ini 
akan diambil sampel dengan menggunakan teknik simple random 
sampling, dengan jumlah sampel sebanyak 96 siswa dari tiga kelas. 
Prosedur penelitian ini meliputi tahap persiapan, tahap pelaksanaan 
dan tahap analisis data. Instrumen penelitian yang digunakan berupa 
lembar pertanyaan dan angket. Berdasarkan data yang diperoleh, skor 
rata-rata nilai pemecahan masalah tertinggi adalah 74,7 dan terendah 
adalah 68,9. Maka dapat disimpulkan bahwa terdapat pengaruh 
penggunaan pembelajaran dengan mini research project terhadap 
kemampuan pemecahan masalah. Implikasi dari penelitian ini adalah 
dapat digunakan oleh staf pengajar sebagai acuan dalam 
menggunakan model pembelajaran terpadu mini research perilaku pro 
lingkungan untuk meningkatkan kemampuan pemecahan masalah 
siswa. 

 
A B S T R A C T 

Currently students are expected to have the ability to solve environmental problems, especially in 
everyday life, which is known as pro-environmental behavior or actions. One of the strategies in 
teaching students' problem solving abilities is by learning mini research to solve problems in the 
surrounding environment, especially in the scope of biology. This study aims to analyze the effect of 
pro-environmental behavior learning by using a mini research project on problem solving abilities and 
how much influence it has on students in Senior High School. The research method used is 
associative quantitative with comparative type. The population in this study were students of ten grade 
Senior High School in science class and from this population a sample would be taken using simple 
random sampling technique, with a total sample of 96 students from three classes. This research 
procedure includes the preparation stage, implementation stage and data analysis stage. The 
research instruments used were in the form of question sheets and questionnaires. Based on the data 
obtained, the average score of the highest problem solving value is 74.7 and the lowest is 68.9. Then 
it can be concluded that there is an influence from the use of learning with a mini research project on 
problem solving abilities. The implication of this research is that it can be used by teaching staff as a 
reference in using the integrated mini research learning model of pro environmental behavior to 
improve students' problem solving abilities. 
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1. INTRODUCTION 

Learning that aims to improve students' abilities optimally must be carried out through 
structured and measurable steps. A good learning structure is applied gradually starting from simple to 
complex steps, because all these steps are made so that they can be measured, both in terms of 
implementation and achievement and apply in general, including in learning Natural Sciences (IPA) such 
as biology, physics, chemistry, geology, and astronomy  (Amin et al., 2021; Kamid, Sofnidar, et al., 2021). 
Biology is one of the branches of science that studies living things and their environment. Where in the 
implementation of learning a lot about everything that exists in nature such as the environment 
(Insyasiska et al., 2015; Mustofa & Hidayah, 2020). The environment has various kinds of problems that 
have not been resolved, so the problem solving abilities of students need to be improved to help improve 
environmental conditions. 

In biology learning, students' problem-solving abilities are still low in observing physical 
phenomena that exist in nature. Poor problem solving ability can be one of the causes of not achieving the 
expected learning outcomes (Bayley, 2022; Ramdan et al., 2018). Problem-solving skills are very 
important, not only for those who deepen mathematics, but also the ability to understand and solve real-
world situations or everyday life. Problem solving skills are important because they can show students' 
abilities in understanding, choosing approaches, solving strategies and solving models to solve problems 
(Maharani & Kartini, 2019; Turkmen & USTA, 2016). Problem solvingprovide understanding by 
stimulating students to pay attention, examine and think about a problem to further analyze the problem 
as an effort to solve the problem(Ariyanto et al., 2018; Budiarti, Kurniawan, & Rohana, 2022; M. D. W. 
Ernawati et al., 2022). According to previous study students who are trained in solving problems will be 
able to make decisions, because they have skills on how to collect relevant information, analyze 
information, and realize how necessary it is to re-examine the results they have obtained (Amelia & 
Pujiastuti, 2020; Surur & Tartilla, 2019). Learners can gather information through the study of various 
reliable sources and analyze whether the information obtained is in accordance with the expected 
information. The information that has been analyzed can be re-analyzed whether the scope of the 
discussion that has been obtained is as expected so that there are no errors and can become a new science 
that can be accounted for. In addition, according to other study problem solving can also train students to 
face various problems, both individual and group problems to be solved alone or together (Utami et al., 
2017). 

Someone who can solve problems well will be able to recognize the existing situation and identify 
problems, as well as recognize concepts and principles that are relevant to the problem, so that they can 
develop ways to solve problems and then carry out problem solving procedures appropriately (Habibi et 
al., 2020; Kamid, Rohati, et al., 2021b). Therefore, learning with problem solving is important to apply to 
students because according to previous study psychologically, conceptual understanding has increased 
because problem solving learning activities make students optimal in absorbing and connecting 
declarative knowledge and procedural knowledge (Sadiqin et al., 2017). There is a relationship between 
problem-solving skills with learning and everyday life, This results in how important it is for each 
individual to have problem-solving abilities (M. D. Ernawati et al., 2021; Kamid, Syaiful, et al., 2021). Thus 
providing an understanding that problem solving applied in schools will greatly help students to solve 
problems in their daily environment. 

Solving problems in the environment, especially in everyday life, can be studied with pro-
environmental behavior or actions where students are trained to have environmental care characters and 
can maintain and care for the environment properly. Pro-environmental behavior is generally defined as 
behavior to reduce environmental impacts caused by humans, and is behavior that can improve 
environmental quality (Rahman, 2020; Zhang et al., 2014). Environmentally friendly behavior is 
environmentally conscious behavior in order to protect the environment from the damage and impacts of 
world development (Fielding & Hornsey, 2016; Nadiroh et al., 2019). According to previous study pro-
environmental behavior is human behavior or action in reducing or minimizing environmental damage 
and improving the environment related to the behavior of efforts to reuse used goods, recycle waste, 
responsible consumption, energy conservation efforts, and transportation behavior that tends to be free 
from pollution (Andzari et al., 2021). This pro-environmental behavior must be owned by every individual 
to reduce environmental damage which must be instilled as early as possible so that environmental 
awareness can be obtained through education, both formal and non-formal. Therefore, mini research 
learning can be an alternative for students to solve problems that exist in the surrounding environment, 
especially in the scope of biology. Mini research learning which is contextual learning by observing the 
surrounding environment in the scope of small sample groups and this learning focuses on the core 
principles and concepts of a scientific discipline, involves students in solving problems and other task 
activities, giving students the opportunity to work autonomously in construct their own knowledge and 
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reach its peak to produce real products (Suroso Mukti Leksono & Ekanara, 2019; Nouraey et al., 2020). 
Meanwhile, according to previous study mini research learning is a learning model that uses problems as 
the first step in collecting and processing information (S. M. Leksono, 2016). Existing problems will be 
examined and solutions are sought through various relevant studies and similar previous problems so 
that solutions can be found that can overcome these problems. 

This research mini learning can also be interpreted simply as a scientific paper, which has the aim 
that students or students who have ideas in solving problems in a problem can be poured or expressed. 
Research mini learning can grow students' skills while increasing their understanding (Musa et al., 2022; 
Williams et al., 2009). The increase that occurs because students actively participate or are directly 
involved in the source of the problem during learning so as to provide a meaningful experience during 
learning. Mini research or mini research at least includes questions (hypotheses, main objectives), 
theories, instruments, data collection, data analysis, and conclusions (Meedan, 2016; Williams et al., 
2009). Previous research conducted by previous study researched environment-based education is in line 
with the research currently being carried out by researchers (Laksana et al., 2019). With the results of 
previous studies it was obtained that the educational environment taught transversally in schools is 
important and that teaching practices should be promoted in the use of materials, institutional support, 
and didactic resources that focus on the promotion of environmental attitudes, skills and values in 
children. The difference is that in the current study, generalization is carried out, namely research carried 
out at the high school level and there is a renewal, namely measuring the comparison of student problem 
solving abilities in each class and measuring the effect of environmental behavior learning in the form of 
mini research on student problem solving abilities. Based on the explanation above, here the researcher 
aims to conduct research in an effort to analyze the problem-solving abilities of students with the form of 
mini research in learning environmental behavior. Second, knowing the differences in the problem solving 
abilities of students in each class in learning environmental behavior in the form of mini research. Third, 
knowing the effect of learning environmental behavior in the form of mini research on students' problem 
solving abilities. 
 

2. METHOD 

This type of research is quantitative associative and comparative. Where associative quantitative 
aims to determine the relationship of two or more variables. This research can build a theory that can 
function to explain, predict and control a symptom. While comparative quantitative is a research that 
compares two or more variables. The variables are still the same as independent variable studies but for 
more than one sample, or at different times (Nana & Elin, 2018). The population is a collection of people 
used by researchers with special characteristics to draw conclusions after previously studied (Dewi et al., 
2019). The population in this study were students of SMAN class X MIPA and samples from this population 
would be taken using a simple random sampling technique. So that obtained a sample of 96 students from 
classes of 3 classes, each of which amounted to 32 students. 

This research procedure includes the preparation stage, implementation stage and data analysis 
stage. In the preparation stage, a mini research-based pro-environment behavior learning strategy is 
prepared which will later be applied to students in the classroom. In addition, at the preparation stage, 
searches, collection and identification of problem solving questions are also carried out in accordance 
with the indicators so that they can be used to measure students' problem solving skills in biology 
subjects. The next stage is implementation, namely implementing the preparation stage in the form of 
teaching using a mini research-based pro-environmental behavior learning strategy and giving 10 essay 
questions according to the material being taught and giving a questionnaire with 25 statements related to 
students' problem solving skills in learning biology. 
 

3.  
4.  

 
Figure 1. Pro-environmental behavior learning strategy based on mini research 

 
The research instruments used were in the form of question sheets and questionnaires. The 

questions consist of 10 essay questions with problem solving indicators for each question contained in 
table 1 and the questionnaire consists of 25 statements with a Likert scale of SS (Strongly Agree), S 
(Agree), RR (Doubtful), TS (Disagree) , STS (Strongly Disagree). Indicators of biology problem solving is 
show in Table 1. 

 

Preparation phase Implementation Stage Data analysis 
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Table 1. Indicators of Biology Problem Solving 

Problem Solving Indicator Question Number 
Identify the problem 1.2 
Formulate alternative solutions 3,4,5 
Define and implement preferred solutions 6,7,8 
Check and evaluate solutions 9.10 

 
Data analysis is intended to test hypotheses and answer the proposed problem formulation. The 

data that has been collected was analyzed using regression tests to determine the effect of implementing 
pro-environmental behavior learning strategies based on mini research on students' problem solving 
abilities and using the t test to see the differences in students' problem solving abilities between classes 
AB, BC and AC. This data analysis was assisted by using SPSS 26 software for windows. 
 

3. RESULT AND DISCUSSION 

Result 
The data presented in Figure 2 shows the average score of biology practice with problem solving 

indicators using the mini research learning model in classes A, B and C. Of the three classes, students in 
class A have an average problem solving score that is higher. excels with a value of 74.7 while in class B 
has the lowest score with an average value of students in problem solving of 68.9 and in class C has an 
average value of problem solving of 71.3. Regression test is show in Table 2. 
 

 

Figure 2. The Average Problem Solving Ability Of Students 
 

 
Table 2. Regression Test 

Model Sum of Squares df Mean Square F Sig. 
1 Regression 1864931 1 1864931 8.321 0.005b 

Residual 21068.402 94 224.132   
Total 22933.333 95    

 
From Table 2, it is known that the calculated F value is 8.321 with a significance level of 0.005 

<0.05, so it can be concluded that there is an effect of problem solving on student learning outcomes. T-
test of class A and B is show in Table 3. 
 

Table 3. T-Test Class A and B 

 F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differ
ence 

Std. Error 
Difference 

95% 
Confidence 

Interval of the 
Difference 

Lower Upper 
Proble
m 
solving 
ability 

Equal 
variances 
assumed 

0.815 0.370 1.498 62 0.139 5.781 3.860 -1.936 13.498 

Equal 
variances not 
assumed 

  1.498 61.9 0.139 5.781 3.860 -1.936 13.498 

66

68

70

72

74

76

Kelas A Kelas B Kelas C
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 Based on Table 3 show the output of the T-test, it is known that the 2-tailed significance value for 
the class A and B tests is 0.139, meaning 0.139 > 0.05, which means that there is no significant difference 
between learning outcomes in class A and class B. Then the result of T-test from class B and C is show in 
Table 4. 

 
Base on Table 4 show class B and C tests, the significance of the 2 taileds obtained is 0.601, 

meaning 0.601 > 0.05, which means that there is no significant difference between learning outcomes in 
class B and class C. The result of  T-Test Class A and C is show in Table 5. 
 
Table 5. T-Test Class A and C 

 F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differ
ence 

Std. Error 
Difference 

95% Confidence 
Interval of the 

Difference 
Lower Upper 

problem 
solving 
results 

Equal 
variances 
assumed 

1.316 0.256 -1.904 62 0.062 -6.406 3.365 -13.132 0.320 

Equal 
variances not 
assumed 

  -1.904 57.7 0.062 -6.406 3.365 -13.142 0.329 

 
 Base on Table 5 show the results of the T test in classes A and C, the 2-tailed significance 

value obtained is 0.006, meaning 0.006 <0.05, which means that there is a significant difference between 
the learning outcomes of students in classes A and C. 

 
Discussion 

This study aims to determine the ability of problem solving or problem solving of students with 
pro-environmental behavior learning which is carried out by carrying out a mini research project by 
looking at the significance value of the correlation test and t test which was carried out on the data 
obtained from 96 students who were divided into three classes. . Based on the results that have been 
obtained from the tests that have been carried out by conducting data analysis with the t-test, it can be 
seen whether there are differences in the problem solving abilities of students in pro-environmental 
behavior learning that is carried out through mini research. The difference obtained between classes A 
and B on their problem solving abilities is that there is no significant difference between the learning 
outcomes obtained by class A and class B because the significance obtained is > 0.05, which is 0.139. For 
classes B and C there is also no significant difference between the learning outcomes obtained by students 
in class B and C when conducting pro-environmental behavior learning through activities in the form of a 
mini research project by looking at the ability of students to solve problems, because the significance 
results obtained through the test performed is 0.601 which means it is greater (> 0.05). Based on the 
analysis conducted on the resulting data through regression testing, the results can also be obtained, 
namely that there is an effect of pro-environmental behavior learning carried out by mini research on the 
problem solving abilities of students. These results are known from the significance value obtained 
through the regression test is 0.005 which means > 0.05. The basis for making these decisions is as 
according to Pasaribu, et al (2020) that the basis for making simple linear regression test decisions: 1) By 
comparing the value of t count with t table; 2) By comparing the significance value or in SPSS Software 
written sig. with a probability value of 0.05. Record decision: 1) If the value of t count is greater than t 

Table 4. T-Test Class B and C 

 F Sig. t df 
Sig. (2-
tailed) 

Mean 
Differ
ence 

Std. Error 
Difference 

95% 
Confidence 

Interval of the 
Difference 

Lower Upper 
student 
learning 
outcomes 
with 
problem 
solving 

Equal 
variances 
assumed 

0.308 0.581 -0.526 62 0.601 -2.031 3.864 -9.755 5.692 

Equal 
variances not 
assumed 

  -0.526 61.9 0.601 -2.031 3.864 -9.755 5.692 
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table (t count > t table) it can be concluded that the independent variable (x) has an effect on the 
dependent variable (y); 2) If the value of t count is less than t table (t count < t table) it can be concluded 
that the independent variable (x) has no effect on the dependent variable (y). 

To compare the significance value or in SPSS Software written sig. with a probeability value of = 
0.05. 1) If the significance value is greater than the probability value of 0.05 (sig. count from SPS > 0.05), it 
can be concluded that the independent variable (x) has no effect on the dependent variable; 2) (sig. count 
from SPSS <0.05) it can be concluded that the independent variable (x) has an effect on the dependent 
variable (y). Differences in problem solving abilities of students from three classes, namely class A, B and 
C. Significant differences in the problem solving abilities of students can only be seen between class A and 
class C. Meanwhile, for classes A and B and classes B and C, the results are the same, that is, there is no 
significant difference. This is because the results of students' problem solving abilities have scores that are 
not far away, only between classes A and C the difference in results is visible. The difference in the average 
value of problem solving occurs because students do not understand the concept of the problem. This is 
reinforced by the previous research which states that an error is caused by ignorance of the concept of the 
subject because to understand the meaning of the questions that have been presented, the subject must 
master the material and know the concepts related to the questions (Greiff et al., 2013). Students who lack 
self-confidence tend to solve problems according to procedures and prioritize memorization so they tend 
to be weak in making decisions (Budiarti, Kurniawan, Septi, et al., 2022; Kamid, Rohati, et al., 2021a; 
Pebianto et al., 2018) 

The data also shows that not all students have the same problem solving abilities. Problem solving 
abilities are obtained through strategies and learning models used by teachers during their learning in 
class. Learning that does not support students' problem solving abilities makes students weak in planning 
and completing so that students have less time to write a complete and detailed problem analysis. 
Students tend to focus their work on the final three steps rather than the initial steps which are actually 
also important (Dewi et al., 2019; Kurnia Putri et al., 2019). Uncertain learning makes students think in 
solving problems, making students find it difficult to work, determining strategies, determining formulas 
to solve problems from existing problems. 

In pro-environmental behavior learning, students will learn how to behave to reduce 
environmental damage and how to improve it. Then because this learning is done with mini research, 
which means students have to do a small research to solve a problem. Students must of course have an 
active attitude to be able to do this learning. Where in this mini research, students must make a 
hypothesis, then objectives, instruments, collect data, analyze data, and conclude, so that in the process it 
will be seen how the ability of students to solve problems (problem solving) in their mini research. Pro-
environmental behavior will certainly not be formed if the teacher does not condition learning (Baga et al., 
2022; Spínola, 2015). Previous study also stated that knowledge and understanding can shape pro-
environmental behavior if you pay attention to the right evaluation instruments (Shirokova et al., 2016). 
So that teachers do not only assess the pro-environmental behavior of students through what they see, but 
also assess students' pro-environmental behavior. using an evaluation instrument in order to find out how 
the perspective of students is and the extent of understanding that has been obtained. 

Mini research-based learning helps students develop problem solving skills by using complex 
problems that need to be studied systematically. Likewise, research that state the learning process using 
mini research can make it easier for students to solve problems (Suroso Mukti Leksono & Ekanara, 2019). 
Research in pro-environmental behavior learning by other study reveals a positive relationship between 
environmental-based learning or pro-environmental behavior with problem-solving abilities, meaning 
that environmental-based learning can improve problem-solving abilities (Andzari et al., 2021). Previous 
research examines the problem solving skills of biology education students through environmental 
learning based on an integrated mini research project on proenvironmental behavior where students 
solve problems with the environment as the problem (Karagöz & Çakir, 2011). In addition, other study 
also researched about mini research proenvironmental behavior which measures students' critical 
attitude skills and the results of the study stated that learning about the environment using mini research 
was effectively applied in learning (Wardani et al., 2022). Discussion is the most important part of the 
entire contents of scientific articles. The objectives of the discussion are: answering research problems, 
interpreting findings, integrating findings from research into existing sets of knowledge and composing 
new theories or modifying existing theories. The implication of this research is that it can be used by 
teaching staff as a reference in using the integrated mini research learning model of pro environmental 
behavior to improve students' problem solving abilities. In addition, the limitations of this study are that 
this research was only conducted on biology students, and is not known to students of other study 
programs, and this research was only conducted at the university level. So the researcher recommends 
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that further research be conducted and integrate learning mini research integrated pro-environmental 
behavior on variables other than problem solving such as critical thinking skills. 
 

4. CONCLUSION 

Problem Solving is the ability to solve a problem or problem. The problem solving ability of 
students in this study was carried out in pro-environmental behavior learning by using mini research. The 
problem solving ability of students in carrying out their mini research will run well if these students are 
able to understand the problem in the problem, then are able to plan a solution in this case, not only 
planning, but also being able to carry out the solution, and check the mini research. can solve the problem 
or not. The results obtained in this study after data collection and testing were carried out, there were 
differences in the average values obtained by students, then there is the influence of pro-environmental 
behavior learning by using a mini research project on problem solving abilities. Furthermore, the 
difference in the results obtained that determine the problem solving ability of students in each class is 
that there is a significant difference between class A and B. The problem solving ability of students will 
grow well if learning is carried out using scientific methods in solving the problem, namely in the form of 
mini research projects. 
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