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Abstract 

The aim of this research is to compare the effectiveness of the integrated PJBL model of process and 
product differentiation with the PJBL model on students' creative thinking abilities. The type is a quasi-
experiment (quasi-experiment), with a pretest and posttest control group design. The research 
population was class VIII students. Purposive sampling was used for sample selection. Learning style 
questionnaires, creative thinking ability tests, and observation sheets were used as research 
instruments. The data analysis approach includes tests: prerequisites (normality and homogeneity), and 
the effectiveness of the N-Gain Score. Based on the research findings, it can be concluded that the 
implementation of the PJBL model integrated with process and product differentiation has better 
effectiveness than the PJBL model on students' creative thinking abilities. Even though both are in the 
"quite effective" category, the average N-Gain percentage gain for the PJBL integrated learning process 
and product differentiation model is greater, namely 70%. while the PJBL model only obtained 57%. 
This is also supported by observation results which show that the application of the PPA model 
integrated with process and product differentiation in the experimental class reached an average of 85% 
in the "very creative" category, while the application of the PJBL model in the control class only 
achieved 75%, in the "creative" category. ”The influence provided by the integrated PJBL model of 
process and product differentiation on students' creative thinking abilities is characterized bystudents' 
ability to work on creative thinking ability test questions better, fluency in finding ideas and making 
products, using various tools and materials to complete products, providing new ideas and modifying 
the products being made. 
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1 INTRODUCTION 

Individuals in the 21st century must be able to obtain, sort, organize and process information to solve 
problems in a dynamic, challenging and competitive environment [1] . One of the abilities needed in this 
century is creative thinking [2] 

Creative thinking is the process of identifying problems or knowledge gaps, developing ideas or 
hypotheses, testing and refining them, and conveying findings. Creative thinking has four main 
characteristics including thinking: fluency , flexibility , originality and elaboration .[3] 

The education sector assesses that creative thinking skills are very important to have, because they 
give students lots of ideas that can be used to solve problems from new perspectives [4] . Not only that, 
creative thinking plays an important role in developing ideas that can be implemented in global problems 
[5] 

Based on the importance of the ability to think creatively, the facts show that the ability to think creatively 
in Indonesia is relatively lacking. The results of the 2023 Global Innovation Index show that Indonesia 
is in 61st position out of 132 countries [6] . Research by [7] also showed that the creative thinking abilities 
of 70 students in science lessons were classified as less creative. 

Actions that can be taken to optimize students' creative thinking abilities are implementing the PJBL 
model [8] and differentiated learning [9] . PJBL is an approach to learning where students participate 
actively (individually or in groups) in order to achieve learning goals through the creation of real work 
[10] . Meanwhile, differentiated learning is an effort to adapt educational experiences in the classroom 
to students' learning needs [11] 

Previous research shows that the application of project based learning can foster student creativity, 
namely by obtaining an average number of four creativity indicators of 85.73% [12] . Furthermore, other 
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research also states that project-based differentiated learning makes students more enthusiastic about 
providing ideas and opinions, collaborating and solving problems using creative methods [13] . 

Based on the results of interviews with teachers at one of the Tegal City Middle Schools, information 
was obtained that in science learning the teacher had implemented differentiated learning even though 
according to the teacher it was not optimal. The type of differentiation usually applied by teachers is 
content and process differentiation. Teachers never apply product differentiation themselves. According 
to the teacher, he only gave an assignment in the form of a product once, namely when making a cell 
model. However, these products are generalized, not differentiated, and have been implemented for a 
long time. Then, in forming groups, teachers often group students randomly, for example by seating or 
presence. Teachers have never grouped students based on their learning styles. 

Still related to the results of the interview, according to the teacher, teachers more often focus on two 
things in science learning. First, teachers pay more attention to students' understanding of the material. 
Second, teachers try to develop students' critical thinking abilities. However, teachers have never 
measured students' creative thinking abilities. 

Based on the problems that have been described, this research offers a PJBL model that is integrated 
with process and product differentiation, which is adapted to student learning styles. Previous research 
revealed that differentiated learning that is adapted to learning styles can provide improved student 
learning outcomes [14] . 

Based on the results of the positive influence of implementing differentiated learning that is adapted to 
learning styles from several studies, it is necessary to research the effectiveness of the integrated PJBL 
model of differentiated learning with processes and products on creative thinking abilities. The aim is to 
compare the effectiveness of the integrated PJBL model of process and product differentiation with the 
PJBL model on students' creative thinking abilities. 

2 METHODOLOGY . 

This research is a quasi-experimental type, with a non-equivalent control group pretest and posttest 
design.It will be implemented on 15-29 May 2024 at one of the Tegal City Middle Schools, involving 
class VIII students as the research population. Then from that population, samples were taken using 
purposive sampling. Based on considerations and recommendations from science subject teachers, the 
results were that classes 8A and 8B were selected as samples in this research. The number of samples 
in each class is the same, namely 31 students. Class 8A consists of 14 boys and 17 girls, while class 
8B consists of 16 boys and 15 girls. 

The procedure for this research was that classes 8A and 8B were given different treatment. Class 8A 
as an experimental class applies the integrated PJBL model of process and product differentiation, while 
class 8B as a control class applies the PJBL model only. However, both classes received the same 
learning material, namely mixed material, carried out full face-to-face meetings 4 times each, given a 
pretest before learning, and a posttest after completion of learning, and used the same PJBL syntax, 
including: 1) Determine basic questions, 2) Planning the project, 3) Developing a schedule, 4) Monitoring 
students and project progress, 5) Product assessment, and 6) Evaluation of experience. [15] 

The variables of this research include the independent variable (integrated PJBL model of process and 
product differentiation, and PJBL model) as well as the dependent variable (students' creative thinking 
abilities). The instruments are learning style questionnaires, test instruments, along with observation 
sheets. The learning style questionnaire was used to determine the learning needs (learning styles) of 
experimental class (8A) students and as a basis for developing differentiated learning in that class. The 
test instrument is used to measure the dependent variable, namely students' creative thinking abilities. 
The test instrument is in the form of essay questions, totaling 5 essay questions and has been adapted 
to indicators of creative thinking abilities in the form of fluency, flexibility, originality and elaboration. 
Observation sheets are used to observe students' creative thinking abilities during learning. Observation 
activities were carried out by 2 observers. 

Before being used for research, the instruments in this research were tested for expert validity on 3 
validators (supervisors 1 and 2 and 1 science teacher). This validity includes content and construct 
validity to find out whether each item in the instrument that has been created is in accordance with the 
indicators or other aspects. The average results of content and construct validation from the three 
validators, both on the learning style questionnaire instrument, test instrument, and observation sheet, 
obtained an average that fell into the "can be used without revision" category. 
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For learning style questionnaires and test instruments, an empirical validity test is required after the 
instrument has been tested with a validator. Empirical validity is validity that originates or is obtained 
through observations in the field [16] . The results of the analysis of the learning style questionnaire trial 
showed that of the 18 learning style questionnaire items that were tested on 31 students, all were valid 
and had a reliability of 0.817 in the "very high" category . The results of the test instrument trial analysis 
were that of the 10 questions tested on 30 students, there were 8 valid questions and 2 invalid questions. 
The reliability value of 0.921 is in the "very high" category too. In the results of the trial of the test 
questions, the level of difficulty and the differentiating power of the questions were also tested. The 
results of the difficulty level test showed that of the 10 questions, there were 5 questions in the easy 
category, 4 medium, and 1 difficult, while in the discriminating power test, 2 questions had poor 
discriminating power, 2 fair, 4 good, and 2 very good. From these results, 5 questions were then taken 
which would be used as pretest-posttest questions for the research. SPSS version 22 and Microsoft 
Excel were used to analyze research data. The data analysis technique is testing: prerequisites 
(normality and homogeneity), as well as the effectiveness of the N-Gain Score. 

3 RESULTS 

3.1 Prerequisite Test Results 

3.1.1 Normality Test 

The results of the normality test show that the data is normally distributed with a significance value of 
>0.05. Where the pretest and posttest for the experimental class were 0.111 and 0.059, while the pretest 
and posttest for the control class were 0.087 and 0.091. The results are presented in table 1. 

Table 1. Normality Test Results 

 Class Shapiro-Wilk 

Statistics df Sig. 

Pretest Experiment ,945 31 .111 
 Control ,941 31 ,087 

Posttest Experiment ,935 31 ,059 
 Control ,941 31 ,091 

3.1.2 Homogeneity Test Results 

The homogeneity test results show that the data is homogeneous with a significance gain of >0.05, as 

shown in table 2. 

Table 2. Homogeneity Test Results 

 Levene 
Statistics 

df1 df2 Sig. 

Pretest 2,900 1 60 ,094 

Posttest 3,219 1 60 ,078 

3.1.3 Effectiveness Test 

Testing the effectiveness of the N-Gain score to determine the effectiveness of the application of 
methods, models, strategies or treatmentsused [17] . In this research, we compare the effectiveness of 
the integrated PJBL model of process and product differentiation with the PJBL model on students' 
creative thinking abilities. The N-Gain Score test is carried out based on the pretest-posttest results. 
The results are presented in table 3. 

Table 3. N-Gain Score Effectiveness Test Results for Experimental-Control Class 

  Statistics Std. Error 
  Experiment Control Experiment Control 

NGain_Percent Mean 70.2906 57.1236 3.11060 3.19243 
Median 71.4286 55.5556   



3rd ICOTION  : 3026-023X 
Proceedings of the International Conference on Education 2024 

 

292 

Variance 299,950 315,940   
Std. Deviation 17.31907 17.77471   
Minimum 40.00 16.67   
Maximum 100.00 85.71   

Table 3 shows the average percentage of N-Gain for the experimental class where the integrated PJBL 

model of process and product differentiation is applied, namely 70%. Meanwhile, in the control class 
where the PJBL model was applied, only 57% was obtained. If categorized using the N-Gain 
effectiveness interpretation category according to Hake, then the application of the model from each 
class is included in the "quite effective" category because it is in the range of 56 - 75%. However, the 
average N-Gain percentage gain in the experimental class was greater. This means that the integrated 
PJBL model of process and product differentiation has "better" effectiveness than the PJBL model 
alone. 

The observation results obtained increasingly support and strengthen that the effectiveness of the PJBL 
model integrated with process and product differentiation is better than the PJBL model alone. The 
results of observations of creative thinking abilities by 2 observers, in the experimental class where the 
integrated PJBL model of process and product differentiation was applied, obtained an average 
percentage of 85% in the "very creative" category. WhereThe percentages for each aspect are: 1) 
fluency = 90%, 2) flexibility = 86%, 3) originality = 81%, and 4) elaboration = 83%. Meanwhile, only 75% 
of the control class applied by the PJBL model is in the "creative" category. The percentage value 
obtained for each aspect is fluency81%, flexibility 82%, originality 68%, and elaboration 70%. The results 
of observations in both classes for each aspect are presented in Figure 1. 

 

Figure 1. Observation Results of Creative Thinking Ability for each Aspect 

The results of the N-Gain calculations that have been carried out are sufficient to explain the comparison 
of the effectiveness of the two models applied. Where is the effectiveness of the PJBL modelintegrated 
process and product differentiation is better than the PJBL model for students' creative thinking abilities. 
PJBL modelintegrated process and product differentiation applied in the experimental class, namely by 
paying attention to differences in student learning styles. This is what supports the success of learning 
in the experimental class so that it achieves better results than the control class. In line with previous 
research which suggests that success in integrated differentiated learning with the PJBL model in cycle 
II is obtained through teaching design that is aligned with student characteristics, abilities and needs 
[18] 

Process differentiation in the experimental class is when the delivery of material is supported by various 
media such as PPT, animated videos and demonstrations. Apart from that, during group project 
activities, various LKPD are also used according to learning styles (visual, auditory, kinesthetic). In line 
with previous research which suggests that process differentiation is carried out through the provision 
of LKPD which includes challenging activities for each group, which are adapted to their learning styles 
[19] 
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Product differentiation in the experimental class is that the projects created by each group are different 
according to their learning style. Where the visual group made science comics about separating 
mixtures, the auditory group made songs, and the kinesthetic group made practical videos about 
separating mixtures. In line with theoretical studies which explain that product differentiation can be 
done by providing various product choices to students, such as reports , pamphlets, speeches, dramas, 
tests, writing, photos,stories or videos, and so on[20] . [21] in their research also applied product 
differentiation based on learning styles, namely kinesthetics made infographic projects about 
conservation methods, the auditory group made songs about conservation methods, and the visual 
group drew pictures related to conservation methods. 

The implementation of the integrated PJBL model of differentiated learning between processes and 
products provides a new atmosphere in the science learning process, making students happier, 
enthusiastic and motivated to participate in learning. They can also express their creativity with their 
group. The LKPD for groups is made differently, which is adapted to their learning style, so that each 
group faces different challenges according to their learning style. So they can sharpen their creative 
thinking skills to solve the challenges they receive. In line with the findings of previous researchers, the 
PJBL model which combines differentiated learning strategies has a good effect on students' creative 
thinking abilities [22] . Other research also suggests that differentiated learning using the PJBL model 
can create an exciting, meaningful learning atmosphere and develop the creativity and innovation of 
junior high school students, as skills for the 21st century [23] . 

Evidence that the integrated PJBL learning model of process and product differentiation has better 
effectiveness on creative thinking abilities can also be seen from the results of observations. Where the 
experimental class that applied the PJBL model integrated differentiated learning processes and 
products reached the "very creative" category with an average percentage gain of 85% ( fluency90%, 
flexibility 86%, originality 81%, and elaboration 83%). Meanwhile, in the control class where the PJBL 
model was applied, it only reached the "creative" category with an average percentage gain of 70% ( 
fluency81%, flexibility 82%, originality 68%, and elaboration 70%). These results show that experimental 
class students who received integrated PJBL learning model of process and product differentiation 
achieved a better level of creative thinking ability. This can be seen when their learning process is 
smooth and active in asking questions related to projects/LKPD and discussing creative ideas, using 
various creative materials and considering various ways to complete their products, providing new ideas 
for their products, and adding details to their products. to further clarify the product being made. 

Based on the explanation above, the integrated PJBL model of differentiated learning between 
processes and products can be used as a learning option to improve students' creative thinking abilities. 
So it is recommended that future researchers conduct similar research either on the same or different 
aspects of differentiation as well as on the same or different material. 

Despite the positive results obtained by this research, its implementation found obstacles in terms of 
class and time management, due to being faced with students who have varied learning styles. So, 
future researchers need to pay attention to good class and time management. 

4 CONCLUSION 

The conclusion of this research is that there is a difference in effectiveness between the integrated PJBL 

model of differentiated learning with processes and products and the PJBL model alone on students' 
creative thinking abilities. Even though the two treatments both have an interpretation of the 
effectiveness of the N-Gain Score which is in the "Fairly Effective" category, the integrated model of 
differentiated learning between processes and products obtains a greater average percentage of the N-
Gain Score, namely 70%. Meanwhile, the PJBL model alone without integrated differentiated learning 
is 57%. The observation results also showed that in the experimental class where the PJBL model was 
applied, integrated differentiated learning processes and products obtained a percentage of 85% in the 
"very creative" category, while in the control class where the PJBL model was applied alone only got 
75% in the "creative" category. 
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