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INTRODUCTION 

The education process in schools is greatly determined by the learning process. 

The success in achieving learning goals is highly influenced by the learning process 

perceived by students (Nurmahudina, 2019). Based on the Merdeka Curriculum, 

there is freedom to use teaching materials that are suitable for students' needs. 

Teaching materials are one of the essential elements in the teaching and learning 

process (Wahyuni, 2022). The selection of appropriate teaching materials can 

support the achievement of learning objectives. Besides teaching materials, another 

aspect to consider for obtaining desired learning outcomes is the presence of 

engaging learning models. 

Problem-Based Learning (PBL) is one of the learning models that teachers can 

choose during the learning process. Problem-Based Learning is an approach that 

uses real-world problems as a foundation for students' learning process (Fauzia, 

2018). In using this learning model, students are encouraged to identify real 

environmental problems, analyze information, collaborate in finding solutions, and 

present their findings. This can enhance students' learning interest and reinforce their 

understanding of concepts. 

Previous research conducted by Sujarwo on "Analysis of Problem-Based 

Learning Based Worksheets (LKPD) on Student Learning Outcomes" proved that the 

utilization of PBL-based LKPD as teaching material had a positive impact on 

improving learning outcomes (Sujarwo, 2021). Similarly, previous research by 

Ummah et al. on "Development of Global Warming Material-Based Problem-Based 

Learning Worksheets Integrated with Values to Improve Student Learning Outcomes" 

showed that PBL-based LKPD integrated with values was suitable for supporting 

learning modules on global warming (Ummah, 2018). 

Based on observations conducted by researchers at SMPN 3 Kedungwaru, the 

current learning process still relies on conventional teaching materials, with teacher-

centered and unidirectional approaches, which lack student involvement. As a result, 

students face difficulties in understanding the concepts or materials on environmental 

pollution taught, and the learning process tends to be dull. In SMPN 3 Kedungwaru, 

science teachers still often assign individual problem-solving tasks found in 

worksheets or textbooks. This leads to a lack of practice for students in developing 

problem-solving skills and applying learning concepts to real-world situations. Based 

on the researchers' observations, there is a need for a change in teaching materials 

to make them more engaging and enjoyable for students. The goal is to increase 

student interest in learning and improve learning outcomes. 

 

 

METHODS 

This research utilizes a quantitative approach. The quantitative approach is a 

research method conducted using deductive reasoning, starting from a theoretical 

framework, experts' ideas, or the researcher's understanding based on experience, 
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which is then developed into problem statements along with proposed solutions to 

obtain justification in the form of empirical data support in the field (Tanzeh, 2009). 

The experimental method employed in this research is quasi-experimental research, 

aiming to identify the effects of the treatment applied in the study. The experimental 

design used is the nonequivalent control group design, which is similar to the pretest-

posttest control group design, but the experimental and control groups are not 

randomly selected. Both groups then undergo pre-tests to assess initial abilities and 

post-tests to assess the effects of treatment and final conditions. According to 

Sugiyono (2011: 116), the scheme of nonequivalent control group design can be 

depicted as shown in Table 1. 

 

Table 1 Research Design, Nonequivalent Control Group Design 

   X    

   -    

(Source: Sugiyono, 2011) 

 

The data collection methods in this research include questionnaires, tests, and 

documentation. Questionnaires are used to obtain data on students' learning 

interests. Tests are used to obtain data on students' learning outcomes, while 

documentation is used to obtain documentation of activities in seventh-grade classes 

as the research sample. The test method employed in this research is pre-test and 

post-test. The research was conducted from February 1st to February 29th, 2024. 

The research took place at SMPN 3 Kedungwaru. The researcher used the N-Gain 

test to identify differences in learning outcomes improvement. Research using the 

average G-normalized gain of each group has shown the influence of increasing the 

capacity of each group (Wahab, 2021). The N-gain formula according to Lestari 

Karunia Eka & Mokhammad Ridwan Yudhanegara (2017:235) 

 

Normal Gain = 
                             

                         
 

 

Table 2 Criteria for N-Gain Level. 

Average Criteria 

g > 0,7 High   

0,3 ≤ g 0,7 Medium  

Low   0 < g < 0,3 

g ≤ 0 Failed   

(Source: Lestari, 2017) 

 

Data analysis in quantitative research involves three types of tests: validity 

tests, reliability tests, and prerequisite tests. Validity tests are conducted to evaluate 

the validity of an instrument, focusing on the instrument's quality in measuring 
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abilities. Validity is measured by seeking contributions from experts, such as relevant 

professors or teachers, to validate the test questions and interest questionnaires to 

be used. The next step is the reliability test of the instrument. An instrument is 

considered reliable if it provides consistent results when tested on the same group at 

different times. Reliability testing uses the Alpha Cronbach technique, and the result 

is interpreted as reliable if the coefficient (r11) < 0.6. This process also involves the 

use of SPSS 25 software for Windows to support data reliability analysis. According 

to Arikunto 2006, the Criteria for Instrument Reliability Correlation Index are as 

follows: 

 

Table 3 Criteria for Instrument Reliability Correlation Index. 

Correlation Value Interpretation 

0,800 – 1,000 Very reliable 

0,600 – 0,779 Reliable 

0,400 – 0,599 Quite reliable 

0,200 – 0,399 Somewhat reliable 

0,000 – 0,199 Not reliable 

(Source: Arikunto, 2006) 

 

The next step is to conduct prerequisite tests. Firstly, a normality test is 

conducted to determine whether the sample data comes from a population with a 

normal distribution. If the data is proven to have a normal distribution, the research 

can proceed to parametric tests; otherwise, if not, the research can switch to non-

parametric statistical tests. The normality test results are interpreted based on the 

significance value, where a significance value > 0.05 indicates that the data is 

considered normal, while a significance value < 0.05 indicates data abnormality. 

Next, a homogeneity test is conducted to determine whether the homogeneity 

assumption is fulfilled in each category. If the homogeneity prerequisite is met, the 

research can proceed to the next data analysis stage. Data variance is considered 

homogeneous if p > 0.05, while non-homogeneity is indicated if p < 0.05. The 

homogeneity test also uses SPSS 23 software for Windows. 

 

If the prerequisite tests are met, hypothesis testing can be conducted. 

Hypothesis testing is carried out to evaluate the influence of using PBL-based 

worksheets on students' interests and learning outcomes. The researcher applies t-

tests to determine students' learning interests and t-tests to determine learning 

outcomes, as well as MANOVA analysis to determine the influence of using PBL-

based worksheets on students' interests and learning outcomes. MANOVA tests 

analyze more than one dependent variable and allow one or more independent 

variables. 
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RESULTS AND DISCUSSIONS 

This research involved 62 students as samples, with 31 students from class VII 

F as the experimental group and 31 students from class VII B as the control group. 

Before testing on students, researchers need to validate each research item. This 

aims to evaluate the validity of these items. In this study, validation was carried out 

by two experts, namely lecturers from the State Islamic University Sayyid Ali 

Rahmatullah Tulungagung, Mr. Nanang Purwanto M.Pd. and Mrs. Dr. Eni Setyowati, 

S. Pd., MM. Based on this validation, it can be concluded that the questionnaire and 

test are feasible and can be used in the study with some improvements. Here is the 

general assessment table from the experts. 

Table 4. Validation Test by Experts 

                                 Validator 1                             Validator 2 

 Questionnaire Test   Media Questionnaire Test   Media  

Result   83% 86% 86% 81% 78% 82% 

Average  80% 85% 

Percentage  61% - 80% 81% - 100% 

Conclusion  Valid  Very Valid 

 

 Based on the table above, it can be seen that the average value by validator 1 

is 80%, while by validator 2 is 85%. This indicates that the questionnaire, items, and 

media evaluated by both validators are considered valid and very valid. After 

obtaining validation from experts, the researcher used 25 statements in the 

questionnaire, 20 multiple-choice questions, and 5 essay questions covering the 

indicators that students must achieve. These instruments were piloted on 27 students 

from class VIII-E who had studied environmental pollution material. The results of the 

pilot test have been used as data and can be seen in table: 

Table.5 Results of the Validity Test of the Interest Questionnaire 

  NO Rhitung Rtabel Sig. Criteria  Remark  

      1. 0.651 0.3809 0.000 r hitung  > r tabel = valid Valid 

2.  0.707 0.3809 0.000 r hitung  > r tabel = valid Valid  

3.  0.688 0.3809 0.000 r hitung  > r tabel = valid Valid 

4.  0.765 0.3809 0.000 r hitung  > r tabel = valid Valid 

5.  0.729 0.3809 0.000 r hitung  > r tabel = valid Valid 

      6. 0.770 0.3809 0.000 r hitung  > r tabel = valid Valid 

7.  0.779 0.3809 0.000 r hitung  > r tabel = valid Valid 

8. 0.624 0.3809 0.000 r hitung  > r tabel = valid Valid 

9. 0.721 0.3809 0.000 r hitung  > r tabel = valid Valid 

10. 0.760 0.3809 0.000 r hitung  > r tabel = valid Valid 

11. 0.644 0.3809 0.000 r hitung  > r tabel = valid Valid 

12. 0.693 0.3809 0.000 r hitung  > r tabel = valid Valid 

13. 0.766 0.3809 0.000 r hitung  > r tabel = valid Valid 
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Table.6 

Pilot Test Validity Results of Multiple Choice Test 

 

Table.7 Pilot Test Validity Results of Essay 

 

 

 

 

 

14. 0.808 0.3809 0.000 r hitung  > r tabel = valid Valid 

15. 0.814 0.3809 0.000 r hitung  > r tabel = valid Valid 

16. 0.716 0.3809 0.000 r hitung  > r tabel = valid Valid 

17. 0.816 0.3809 0.000 r hitung  > r tabel = valid Valid 

18. 0.585 0.3809 0.001 r hitung  > r tabel = valid Valid 

19. 0.674 0.3809 0.000 r hitung  > r tabel = valid Valid 

20. 0.653 0.3809 0.000 r hitung  > r tabel = valid Valid 

21. 0.682 0.3809 0.000 r hitung  > r tabel = valid Valid 

22. 0.534 0.3809 0.003 r hitung  > r tabel = valid Valid 

23. 0.583 0.3809 0.001 r hitung  > r tabel = valid Valid 

24. 0.650 0.3809 0.000 r hitung  > r tabel = valid Valid 

25. 0.723 0.3809 0.000 r hitung  > r tabel = valid Valid 

NO Rhitung Rtabel Sig. Criteria  Remark  

1. 0.633 0.3809 0.000 r hitung  > r tabel = valid Valid 

2.  0.444 0.3809 0.020 r hitung  > r tabel = valid Valid  

3.  0.443 0.3809 0.021 r hitung  > r tabel = valid Valid 

4.  0.722 0.3809 0.000 r hitung  > r tabel = valid Valid 

5.  0.444 0.3809 0.020 r hitung  > r tabel = valid Valid 

6 0.408 0.3809 0.035 r hitung  > r tabel = valid Valid 

7.  0.545 0.3809 0.003 r hitung  > r tabel = valid Valid 

8. 0.551 0.3809 0.003 r hitung  > r tabel = valid Valid 

9. 0.519 0.3809 0.006 r hitung  > r tabel = valid Valid 

10. 0.484 0.3809 0.011 r hitung  > r tabel = valid Valid 

11. 0.393 0.3809 0.000 r hitung  > r tabel = valid Valid 

12. 0.433 0.3809 0.024 r hitung  > r tabel = valid Valid 

13. 0.444 0.3809 0.020 r hitung  > r tabel = valid Valid 

14. 0.427 0.3809 0.026 r hitung  > r tabel = valid Valid 

15. 0.438 0.3809 0.022 r hitung  > r tabel = valid Valid 

16. 0.561 0.3809 0.002 r hitung  > r tabel = valid Valid 

17. 0.443 0.3809 0.021 r hitung  > r tabel = valid Valid 

18. 0.444 0.3809 0.020 r hitung  > r tabel = valid Valid 

19. 0.547 0.3809 0.003 r hitung  > r tabel = valid Valid 

20. 0.716 0.3809 0.000 r hitung  > r tabel = valid Valid 

NO Rhitung Rtabel Sig. Criteria  Remark  

1. 0.787 0.3809 0.000 r hitung  > r tabel = valid Valid 

2.  0.510 0.3809 0.007 r hitung  > r tabel = valid Valid  

3.  0.604 0.3809 0.001 r hitung  > r tabel = valid Valid 

4.  0.605 0.3809 0.001 r hitung  > r tabel = valid Valid 

5.  0.821 0.3809 0.000 r hitung  > r tabel = valid Valid 
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 Based on tables 5, 6, 7, it can be seen that both the questionnaire and the test 

instrument are considered valid because Calculated R > Table R. Next, reliability 

testing was carried out on the questionnaire and test instruments. This test describes 

the level of consistency of the questionnaire and test items in producing similar 

measurements each time they are used. The reliability test was conducted using the 

SPSS program.  

Table 8 Reliability Test of the Questionnaire Instrument 

 
 Based on Table.8, it can be seen that the overall reliability value reaches 

0.955. This value is in accordance with the standard reliability index of the instrument 

which is in the range of 0.800 to 1.000. Therefore, it can be concluded that the 

questionnaire about learning interest is very reliable. 

Table 9 Reliability Test of Multiple Choice Test Questions Instrument 

 
 Based on Table.9, it can be seen that the overall reliability value of the multiple-

choice test question instrument reaches 0.839. This value is in accordance with the 

standard reliability index of the instrument which is in the range of 0.800 to 1.000. 

Therefore, it can be concluded that the multiple-choice test question instrument is 

very reliable. 

Table 10 Reliability Test of Essay Test Questions 

 
 Based on Table.10, it can be seen that the overall reliability value of the essay 

test question instrument reaches 0.689. This value is in accordance with the standard 

reliability index of the instrument which is in the range of 0.600 to 0.779. Therefore, it 

can be concluded that the essay test question instrument is reliable. After the 

instrument pilot test was conducted, the next step is data collection. Data on learning 

interest is collected through questionnaire completion, while data on learning 

outcomes are obtained through pretests and posttests scores. The interest sheets 

given to students consist of 25 statements, which include positive and negative 

statements. These interest sheets and tests were given to each class that became 

the object of the study. After the posttest was completed, the interest questionnaire 
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was given to the experimental and control classes. Here is the table of the list of 

student interest scores: 

 

 

Table.11 Student Interest Questionnaire 

                          Experiment control  

Highest Score 95 87 

Lowest Score 86 50 

Average 89,64 71,80 

  

 The average score of the experimental group questionnaire is 89.64 while for 

the control group is 71.80. This shows that the average score of the experimental 

group questionnaire is higher than the average score of the control group 

questionnaire. The test results conducted by the researcher using a pre-test to 

measure students' initial abilities and a post-test to assess students' learning 

outcomes. This test consists of 20 multiple-choice questions and 5 essay questions 

related to environmental pollution systems. Here are the test results from both 

classes: 

Table.12 Student Learning Outcomes 

                             Pre test  Posttest  

 Experiment  control  Experiment  control  
Highest Score 60 56 97 88 
Lowest Score 24 28 76 72 

Average 36,80 41,22 84,64 78,12 

 

 After obtaining the N-Gain values from student learning outcomes, the next 

step is to analyze their averages according to the criteria set for that level of N-Gain. 

Here is the table of the Average N-Gain Test Results: 

Table.13 Average N-Gain Test Results 

Class   N-Gain score N-Gain (%) Analysis Result Remaks  

VII-B 0,62258 62,1034 0,3 ≥ 0,62 ≤ 0,7 Medium  

VII-F 0,75484 75,6577 0,3 ≥ 0,75 ≥ 0,7 High  

 

The next data analysis step is to perform prerequisite tests with normality and 

homogeneity tests. 
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Table. 14 Results of Normality Interest Questionnaire 

One-Sample Kolmogorov-Smirnov Test 

 

Unstandardized 

Residual 

N 31 

Normal Parameters
a,b

 Mean .0000000 

Std. Deviation 9.26152083 

Most Extreme Differences Absolute .112 

Positive .086 

Negative -.112 

Test Statistic .112 

Asymp. Sig. (2-tailed) .200
c,d

 

a. Test distribution is Normal. 

b. Calculated from data. 

c. Lilliefors Significance Correction. 

d. This is a lower bound of the true significance. 

 Based on the table above, it can be observed that the Sig. value is greater than 

0.05, which is 0.200 > 0.05, thus the result indicates that the data distribution is 

normal. The next data analysis in the form of normality test of N-Gain of student 

learning outcomes using SPSS is: 
Table. 15 Results of Normality Test of N-Gain of Student Learning Outcomes 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

One-Sample Kolmogorov-Smirnov Test 

 

Unstandardized 

Residual 

N 31 

Normal Parameters
a,b

 Mean .0000000 

Std. Deviation .09976003 

Most Extreme Differences Absolute .101 

Positive .065 

Negative -.101 

Test Statistic .101 

Asymp. Sig. (2-tailed) .200
c,d

 

a. Test distribution is Normal. 

b. Calculated from data. 

c. Lilliefors Significance Correction. 

d. This is a lower bound of the true significance. 
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 Based on the table above, it can be observed that the Sig. value is greater than 

0.05, which is 0.200 > 0.05, thus the result indicates that the data distribution is 

normal. After the data was tested for normality, the data was tested for homogeneity. 

 

Homogeneity testing is a process of testing to determine whether the data from the 

samples in the experimental and control groups have similar types or variations. The 

results of the homogeneity analysis of the questionnaire data were calculated using 

SPSS software. 
Table.16 Results of Homogeneity Interest Questionnaire 

 

Test of Homogeneity of Variances 

hasil minat belajar   

Levene Statistic df1 df2 Sig. 

.892 6 20 .519 

  

 The results of the homogeneity test of the questionnaire show a significance 

value (Sig.) of 0.519. The Sig. value of 0.519 > 0.05, so the questionnaire data is 

considered homogeneous. Homogeneity testing analysis of student learning 

outcomes using SPSS. 
Table.17 Results of Homogeneity Test of N-Gain of Student Learning Outcomes 

Test of Homogeneity of Variances 

Hasil Belajar Siswa   

Levene Statistic df1 df2 Sig. 

.010 1 60 .920 

 

        The results of the homogeneity test of the test can be observed from the Sig. 

value which is 0.920. The Sig. value of 0.920 > 0.05, thus the result indicates that the 

learning outcome data is homogeneous. 

 After the prerequisites were tested, the next step was to test the hypothesis 

using the t-test and MANOVA. In this study, the Independent Sample Test was used 

to test whether there is an effect of using PBL-based worksheets on students' 

learning interest and the effect of PBL-based worksheets on students' learning 

outcomes, while MANOVA was used to determine whether there is an effect of using 

PBL-based worksheets on students' interest and learning outcomes. 

Table.18 Independent Sample Test on Student Learning Interest 
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 The table of the Independent Sample Test results of student learning interest in 

environmental pollution material shows a Sig. (2-tailed) value of 0.000. According to 

the decision-making criteria, namely 0.000 < 0.05, Ho is rejected and Ha is accepted, 

indicating a positive and significant effect between the use of PBL-based worksheets 

on environmental pollution material on student learning interest in class VII at SMPN 

3 Kedungwaru. These findings are in line with Armania's research in 2018, which 

states that students' learning objectives can be achieved more easily if their interest 

in learning is high. Conversely, if students' interest in learning decreases, their 

interest in a particular field or subject will also decrease. The research results from 

Aprianita, 2019  also indicate that the majority of students responded positively to the 

implementation of PBL-based worksheets in learning, expressing their enjoyment in 

using the worksheets. Additionally, students also stated that the use of these 

worksheets helped reduce boredom and fatigue, as well as facilitated their 

understanding and acceptance of the material taught by the teacher. 
Table.19 Independent Sample Test on Learning Outcomes using N-Gain values 

 
       The table of the Independent Sample Test results of student learning outcomes 

in environmental pollution material shows a Sig. (2-tailed) value of 0.000. According 

to the decision-making criteria, namely 0.000 < 0.05, Ho is rejected and Ha is 

accepted, indicating a positive and significant effect between the use of PBL-based 

worksheets on environmental pollution material on student learning outcomes in 

class VII at SMPN 3 Kedungwaru. Similar findings were also obtained from Wardinin 

& Lufri's research in 2019, which stated that Problem-Based Learning (PBL)-based 

Student Worksheets (LKPD) can serve as a guide in the learning process that 

encourages students to learn more actively and can improve learning outcomes. 
Table 4.17 Multivariate Test Results 
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       Based on the recapitulation of the MANOVA test results, it can be seen that the 

Pillai‟s Trace, Wilk‟s Lambda, Hotelling‟s Trace, Roy‟s Largest Root values in the 

class have significance values less than 0.05, namely 0.000 < 0.05. Thus, all Pillai‟s 

Trace, Wilk‟s Lambda, Hotelling‟s Trace, Roy‟s Largest Root values are significant. 

Therefore, Ho is rejected and Ha is accepted. This indicates a positive and significant 

effect of using PBL-based worksheets on environmental pollution material on the 

interest and learning outcomes of class VII students at SMPN 3 Kedungwaru. This is 

consistent with the research conducted by Lestari and Suyoso in 2018, which found 

that the utilization of Problem-Based Learning (PBL)-based Student Worksheets 

(LKPD) is effective in enhancing both interest and learning outcomes. There was an 

improvement in learning outcomes with the use of PBL-based LKPD, reflected by a 

normalized gain value of 0.58, placing it in the moderate category. Meanwhile, there 

was a significant increase in learning interest with a normalized gain value of 0.3, 

also falling into the moderate category. These results indicate that the use of PBL-

based LKPD can enhance both students' interest and learning outcomes. 

 

CONCLUSION AND RECOMENDATION 

Based on the research results, it can be concluded that there is a positive and 

significant influence between the use of Problem-Based Learning (PBL)-based 

Student Worksheets (LKPD) and both interest and learning outcomes. This is based 

on the MANOVA test results using questionnaire data and N-Gain values, which 

yielded a Sig. (2-tailed) value of 0.000. According to the decision-making criteria, 

where 0.000 < 0.05, H_0 is rejected and H_a is accepted, indicating an influence of 

using PBL-based LKPD on both interest and learning outcomes. For future 

researchers, it is hoped that this study can serve as an additional reference in the 

development of similar research using various variables, as well as addressing the 

weaknesses found in this study. Thus, future research can complement and enrich 

understanding in efforts to enhance and improve the quality of education. 
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