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ABSTRACT. This study aims to evaluate the impact of using the Project-Based Learning (PBL) model in 

teaching the Circulatory System material on the learning outcomes and Creative thinking ability of 11th-

grade students at SMA Negeri 8 Banjarmasin. The objectives of this research are to: (1) assess the influence 

of the PjBL model on students’ learning outcomes and (2) evaluate its impact on their Creative thinking 

ability. The research employed a quasi-experimental design with a posttest nonequivalent control group. 

The experimental group implemented the PjBL model, while the control group used the Direct Instruction 

model. Data were collected using both test and non-test techniques, and the analysis used the Mann-Whitney 

nonparametric test and descriptive statistics. The findings of the study reveal that: (1) There is no significant 

influence of implementing the PjBL model on the Circulatory System material on the learning outcomes of 

11th-grade students at SMA Negeri 8 Banjarmasin, with an Asymp.Sig. (2-tailed) value of 0.335. (2) There 

is a significant impact of applying the PjBL model on the Circulatory System material on the Creative 

thinking ability of the students, with an Asymp.Sig (2-tailed) value of 0.000. 

 

 

INTRODUCTION 

The Merdeka Curriculum, as a flexible educational framework, emphasizes essential content, character 

development, and student competencies, reflecting the idea that education is an inseparable part of human life from 

birth to death [1]. In the context of learning recovery, this curriculum adopts project-based learning to strengthen 

soft skills, shape character in accordance with the Pancasila Student Profile, and focus on essential content. Its 

primary goal is to provide sufficient time for in-depth learning of fundamental competencies such as literacy and 

numeracy. Student learning outcomes are a key goal of the educational process. Therefore, teachers must apply 

effective methods and media to enhance students’ cognitive development, while the curriculum emphasizes 

applying knowledge to real-life situations as a core learning approach [2] [3]. 

According to [4] [5], the project-based learning model is an instructional approach that emphasizes project 

activities or tasks involving learners in the process, encouraging them to create projects related to real-life problems 

and thereby providing more meaningful outcomes. This view is also supported by [6] and [7], who noted that the 

project learning model requires considerable time investment, with the learning focus placed on students’ active 

participation in exploring concepts or principles in depth. The initial step in engaging students in a project is to 

assign them meaningful tasks, enabling them to collect and integrate new knowledge from their practical 

experiences. This process involves design, investigation, problem-solving, decision-making, and opportunities for 

both independent and collaborative work. Through this approach, learners can undergo valuable learning processes 

and construct their own knowledge. 

Creative thinking ability is defined as the capacity to solve problems appropriately, demonstrate sensitivity 

to situations where issues are identified, and discover new ways of resolving them [8]; [9]. This definition is further 

supported by [10] and [11], who argue that creative thinking represents an advanced ability in self-development, 

problem-solving, structuring, and innovation aimed at generating solutions. 

The comprehension of the circulatory system is often a challenge for students because it involves complex 

structures and processes, along with numerous facts that must be mastered [12]. To address this, project-based 

learning methods such as PjBL are implemented in the teaching process. This approach is chosen because project-

based learning emphasizes complex and real-life activities, with the expectation of increasing students’ interest 

and engagement [13]. 

https://creativecommons.org/licenses/by/4.0/deed.id
https://ejournal.unkhair.ac.id/Saintifik


 |  44 
 

M. Rizaldi, A.P. Putra and S. Amintarti, “The Effect of the Project-Based Learning Model on the Circulatory System Topic 

Toward Students’ Learning Outcomes and Creative Thinking Ability in Class XI,” SAINTIFIK@, vol. 10, no. 2, pp. 43-52, 

2024, doi: https://doi.org/10.33387/saintifik.v10i2.10723 

SAINTIFIK@ 10 (2) (2025) 43-52 

 

RESEARCH METHOD 

This research is categorized as a quasi-experimental study designed to test the impact of one variable on 

another and to examine cause-and-effect relationships. The research design employed was a nonequivalent control 

group design. According to [14], this design is used to evaluate students’ cognitive learning outcomes. State that 

before treatment is administered, both groups are first given a pre-test to assess their initial skills regarding the 

material to be taught. After treatment, a post-test is conducted to evaluate improvements in students’ problem-

solving skills. 

The study was conducted over six months, from July to December 2022, during the odd semester of the 

2023/2024 academic year, at SMA Negeri 8 Banjarmasin. This research consisted of three meetings focused on 

the circulatory system material. The experimental group (Class XI-8) received treatment through the PjBL learning 

model, while the control group (Class XI-10) was taught using the Direct Instruction model. 

The data collection techniques in this study were as follows: 

1. Cognitive product learning outcomes and students’ creative thinking ability were obtained from pre-test 

results conducted before the lessons and posttest results conducted afterward. 

2. Cognitive process learning outcomes were obtained from LKPD worksheets. 

3. Affective and psychomotor learning outcomes were obtained from observation sheets. 

According to [15], instruments for learning outcomes are based on cognitive tests to assess students’ abilities 

after participating in a learning activity; therefore, these instruments are valid for measuring student performance 

and must undergo validation. 

The test of cognitive product learning outcomes and students’ creative thinking ability employed hypothesis 

testing and the N-gain score using SPSS. Meanwhile, the results of cognitive, affective, and psychomotor learning 

outcomes were analyzed descriptively. Affective learning assessment of character-related and social behaviors 

used a 1–4 scale, which indicated that the outcomes were qualitative data. The scoring categories for affective 

learning outcomes followed [16]: very good (90.1–100), good (70.1–90), sufficient (60.1–70), and poor (≤60). 

The data analysis techniques applied were both test-based and non-test-based. Cognitive product learning 

outcomes were analyzed using SPSS with N-gain analysis. 

 

RESULTS AND DISCUSSION 

Results 

1. Learning Outcomes 

Students’ Learning outcomes involve cognitive aspects (both product and process), affective aspects, and 

psychomotor aspects. The evaluation of cognitive product learning is based on students’ pre-test and posttest 

scores. In contrast, cognitive process learning is measured through the assessment of student worksheets (LKPD) 

and project outputs. The assessment of affective and psychomotor learning outcomes was conducted through 

observation sheets throughout the learning process. The following are the research results regarding cognitive 

product, cognitive process, affective, and psychomotor learning. 

1.1. Students’ Cognitive Product Learning Outcomes 

 The average cognitive product Learning outcomes for the control and experimental groups were obtained 

from pre-test and posttest scores. A summary of the average cognitive product learning outcomes is presented in 

the following table. 

Table 1. Average Scores of Students’ Cognitive Product Learning Outcomes 

Cognitive Product 

Learning Outcomes 
Control group (XI 10) Experimental group (XI 8) 

Pre-test 25.71 21.90 

Posttest 44.05 43.33 

From the data above, normality and homogeneity tests were conducted, and the results indicated that the data 

were not normally distributed (sig. > 0.05) or homogeneous (sig. > 0.05). Based on these findings, a non-parametric 

test, namely the Mann-Whitney test, was applied. Based on this analysis, it can be concluded that the application 

of the Project-Based Learning model had no significant effect. 

1.1.1 Hypothesis Testing 
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The hypothesis was tested to assess differences in students’ knowledge learning outcomes between the 

experimental and control classes, after undergoing homogeneity and normality testing. The Mann-Whitney test 

was applied to posttest data from the two classes. The results of the Mann-Whitney test are presented in the 

following table. 

Table 2. Hypothesis Testing Results of Students’ Learning Outcomes 

Data Significance Conclusion 

Posttest 0.335 No significant effect 

 Based on Table 2, the Mann-Whitney test yielded a significance value (2-tailed) of 0.335 > 0.05, which means 

the significance value is greater than the threshold value. This indicates that there is no significant difference in 

knowledge learning outcomes between the experimental group and the control class. Because the value (Sig.) = 

0.335 > 0.05, H0 is accepted and H1 is rejected. Thus, it can be concluded that there is no difference in cognitive 

product posttest learning outcomes between the control class and the experimental group. 

1.1.2 N-gain Score 

 To determine the improvement in students’ cognitive product learning outcomes in the experimental group, 

the N-gain score was calculated, and the results are shown in the following table. 

Table 3. N-Gain Score Results of Students’ Cognitive Product Learning Outcomes 

Class N-gain Score Category 

Experimental 0.33 Moderate 

Control 0.23 Low 

 As shown in Table 3, the N-gain score in the experimental group was 0.33, within the range 0.30 < N-gain < 

0.70, indicating a moderate improvement. In contrast, the control group achieved an N-gain score of 0.23, within 

the range 0.00 < N-gain < 0.30, indicating low improvement. 

 

1.2. Students’ Cognitive Process Learning Outcomes 

 The average cognitive process. Learning outcomes were evaluated based on students’ ability to complete the 

Student Worksheets (LKPD) in the experimental and control classes. A summary of the average cognitive process 

learning outcomes is presented in the table below. 

Table 4. Students’ Cognitive Process Learning Outcomes 

Class Score Category 

Experimental 77.20 Good 

Control 74.15 Good 

 As presented in Table 4, the average cognitive process learning outcome of the experimental group was 

higher than that of the control group. Nevertheless, the overall average LKPD score for both groups was already 

categorized as ‘Good’. 

 

1.3. Students’ Affective Learning Outcomes 

Students’ affective Learning outcomes were obtained through observations conducted during the learning 

process. A summary of the average affective learning outcomes is presented in the tables below. 

Table 5. Affective Learning Outcomes (Character Behavior) 

Affective 

Aspect 

(Character 

Behavior) 

Experimental Category Control Category 

Politeness 74.07 Good 77.38 Good 

Responsibility 85.18 Good 73.36 Good 
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Table 6 Affective Learning Outcomes (Social Behavior) 

Affective 

Aspect 

(Character 

Behavior) 

Experimental Category Control Category 

Cooperation 73.15 Good 77.38 Good 

Developing 

Ideas/Opinions 
72.22 Good 73.43 Good 

 As shown in Table 5, the average affective learning outcomes for character behavior were categorized as 

‘Good’ in both the experimental group and the control group. Similarly, Table 6 indicates that the average affective 

learning outcomes for social behavior were also in the ‘Good’ category for both groups. The detailed categories 

of students’ attitudes are presented in the subsequent tables. 

Table 7. Detailed Categories of Affective Learning Outcomes (Character Behavior) 

Variable Category Control (%) Experimental (%) 

Politeness 

Very Good 14.29 27.78 

Good 57.14 44.44 

Fairly Good 4.76 33.33 

Poor 23.81 11.11 

Responsibility 

Very Good 0.00 38.89 

Good 72.73 61.11 

Fairly Good 22.73 0.00 

Poor 4.55 0.00 

 

Table 8. Detailed Categories of Affective Learning Outcomes (Social Behavior) 

Variable Category Control (%) Experimental (%) 

Politeness 

Cooperation Very Good 9.09 

Good Good 68.18 

Fairly Good Fairly Good 13.64 

Poor Poor 9.09 

Responsibility 

Developing 

Ideas/Opinions 
Very Good 14.29 

Good Good 57.14 

Fairly Good Fairly Good 19.05 

Poor Poor 19.05 

 

1.4. Students’ Psychomotor Learning Outcomes 

 Students’ psychomotor learning outcomes were obtained from observations conducted during the learning 

process. The results of the psychomotor learning outcomes are presented in the following tables: 

Table 9. Psychomotor Learning Outcomes of the Experimental Group 

Psychomotor Learning Outcomes Percentage Category 

Organizing tools and materials 86.57 Good 

Identifying tools according to their functions 77.31 Good 

Conducting experiments 75.46 Good 

Average 79.78 Good 
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Table 10. Psychomotor Learning Outcomes of the Control Class 

Psychomotor Learning Outcomes Percentage Category 

Searching for information from textbooks or relevant internet sources 74.60 Good 

Performing activities based on predetermined work steps 78.17 Good 

Collecting products from group discussions 82.93 Good 

Average 78.57 Good 

 As presented in Tables 9 and 10, the average psychomotor learning outcomes were categorized as ‘Good’ in 

both the experimental group and the control group. However, the experimental group achieved a higher average 

score than the control group. The detailed categories of students’ psychomotor learning outcomes are provided in 

the following table. 

Table 11. Detailed Categories of Students’ Psychomotor Learning Outcomes 

Class Variable Category Percentage 

Control 

Performing activities based on predetermined work steps 

Very Good 19.05 

Good 52.38 

Fairly 

Good 

19.05 

Poor 14.29 

Searching for information in textbooks or on the internet 

Very Good 4.17 

Good 87.50 

Fairly 

Good 

0.00 

Poor 8.33 

Collecting products from group discussions 

Very Good 29.17 

Good 62.50 

Fairly 

Good 

8.33 

Poor 0.00 

Experimental 

Identifying tools according to their functions 

Very Good 58.82 

Good 41.18 

Fairly 

Good 

0.00 

Poor 0.00 

Organizing tools and materials 

Very Good 15.00 

Good 65.00 

Fairly 

Good 

15.00 

Poor 5.00 

Conducting experiments 

Very Good 5.26 

Good 57.89 

Fairly 

Good 

36.84 

Poor 0.00 

 

2. Students’ Creative Thinking Ability 

 Students’ creative thinking ability in the control and experimental groups was obtained from pre-test and 

posttest scores. The average values of students’ creative thinking ability are presented in the following table: 

Table 12. Average Scores of Students’ Creative Thinking Ability 

Creative Thinking Ability Control Group (XI 10) Experimental group (XI 8) 

Pre-test 15.67 20.61 

Posttest 45.86 51.61 
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 As shown in Table 12, there was a significant difference in average creative thinking ability between the 

experimental and control groups after implementing the PjBL model. The average posttest score of the 

experimental group was significantly higher than that of the control group. Further analysis of students’ creative 

thinking ability was conducted by testing the prerequisites of normality and homogeneity, followed by hypothesis 

testing using the Mann–Whitney test in SPSS.  

 The results of the normality and homogeneity tests indicated that the data were not normally distributed (sig. 

> 0.05) but were homogeneous (sig. > 0.05). Therefore, a non-parametric test, namely the Mann–Whitney test, 

was applied. The findings confirmed that implementing the Project-Based Learning (PBL) model significantly 

improved students’ creative thinking. 

 

2.1. Hypothesis Testing 

 Hypothesis testing was conducted to evaluate differences in students’ creative thinking ability between the 

experimental and control classes after testing for homogeneity and normality. The Mann-Whitney test was applied, 

with the posttest data between the two classes analyzed. The results of the Mann-Whitney test are presented in the 

following table: 

Table 13. Hypothesis Testing of Students’ Creative Thinking Ability 

Data Significance Conclusion 

Posttest 0.000 Significant influence 

 

 As presented in Table 13, the Mann–Whitney test yielded a significance value (2-tailed) of 0.000 < 0.05, 

indicating a difference in creative thinking ability between the experimental group and the control group. Since 

the significance value was below the threshold, H₀ was rejected and H₁ was accepted. Thus, it can be concluded 

that the PjBL model significantly influenced students’ posttest creative thinking ability. 

 

2.2. N-gain Score 

 To determine the improvement of creative thinking ability in the experimental group, the N-gain score was 

calculated, as shown in the following table: 

Table 14. N-gain Score Results of Students’ Creative Thinking Ability 

Class N-gain Score Category 

Experimental 0.38 Moderate 

Control 0.35 Moderate 

 

 As shown in Table 14, the N-gain score in the experimental group was 0.38, which falls within the range of 

0.30 < N-gain < 0.70, indicating a moderate level. Similarly, the control group obtained an N-gain score of 0.35, 

which also lies within the same range, indicating a moderate level. 

 

Discussion 

1. Students’ Product Learning Outcomes 

In this study, cognitive product assessment was based on pre-test and posttest scores in both the control and 

experimental groups. The pre-test and posttest data from the experimental group were tested for normality and 

homogeneity. However, the test results showed that the data were neither normally distributed nor homogeneous. 

Therefore, a non-parametric test, namely the Mann-Whitney test, was applied. [17] explains that if the data are not 

normally distributed, parametric statistics cannot be used, so nonparametric statistics are necessary. 

Although the experimental group used the PjBL model, which is student-centered, and the control Group 

used the Direct Instruction model, which is teacher-centered, the cognitive product learning outcomes did not show 

a significant difference (Sig.). (2-tailed) value of 0.335, greater than 0.05. The improvement in cognitive product 

learning outcomes in the experimental group is evident in the pre-test average score (21.90) increasing to the 

posttest average score (43.33). The lack of a significant difference may have been caused by evaluation items that 

did not reflect the learning process, allowing both groups to answer. [18] noted that well-constructed test items 

should be balanced, not too easy or too difficult, to motivate students to attempt to solve them. 

The improvement in cognitive product learning outcomes was measured using the N-gain, with the 

experimental group achieving a score of 0.33 (moderate category) and the control Group achieving a score of 0.23 

(low category). The application of the PjBL model in the experimental group was associated with student-centered 

learning activities, which increased student engagement and understanding of the material. These findings align 

with previous studies stating that PjBL can improve both learning outcomes and student creativity [19]; [20]. 

 

2. Students’ Cognitive Process Learning Outcomes 
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The cognitive process learning outcomes in the experimental group showed a higher average score than in 

the control group, with the experimental group achieving an average of 77.20 in the “Good” category. In contrast, 

the control Group obtained an average of 74.15, also in the “Good” category. The evaluation of cognitive process 

learning outcomes in the experimental group was based on Student Worksheet (LKPD) scores (50%) and project 

outputs (50%). In contrast, the evaluation of cognitive-process learning outcomes in the control class was based 

solely on LKPD scores. 

The improvement in process learning outcomes was strongly influenced by the implementation of the PjBL 

model in the experimental group. The PjBL model guided students in problem-solving and creativity, which were 

likely the main factors in improving the average process learning outcomes in the experimental group. [21] stated 

that project-based learning is a model that uses projects or activities as learning tools to achieve competency in 

attitudes, knowledge, and skills. Projects in this context are defined as activities that involve multiple tasks, require 

coordination, and often demand specialized supporting skills to be completed. 

 

3. Students’ Affective Learning Outcomes 

The affective learning outcomes in this study were assessed through observation sheets that measured 

students’ affective behaviors during the learning process. The affective learning outcomes evaluated included 

students’ character and social behavior. Character behavior assessment consisted of two aspects: politeness and 

responsibility. Social behavior assessment also included two aspects: cooperation and the ability to develop ideas 

or opinions. According to [22], the affective domain outlines learning objectives that emphasize feelings, emotions, 

or levels of acceptance and rejection. The affective domain has various objectives ranging from simple attention 

to complex responses toward a phenomenon. 

a. Students’ Character Behavior 

Based on the study, both the experimental and control classes were categorized as “Good.” However, in 

affective learning (character behavior), the politeness aspect in the control class showed higher results than in 

the experimental group. This indicates that students in the control group demonstrated better politeness behavior 

when the Direct Instruction model was applied. Conversely, in the responsibility aspect of affective learning 

(character behavior), the experimental group outperformed the control class. This suggests that students in the 

experimental group developed stronger responsibility behavior when the PjBL model was implemented. 

The experimental group, which used the student-oriented PjBL model, had a positive impact, making 

students more active. In contrast, the control class, with its teacher-centered approach, resulted in lower student 

participation. According to [23] and [24], the use of PjBL can enhance students’ affective skills. Research 

supports that PjBL can increase motivation, self-confidence, engagement, and learning satisfaction. The 

importance of selecting projects that genuinely interest students lies in stimulating active participation, 

encouraging discussion, and fostering students’ responsibility in completing the project. 

b. Students’ Social Behavior 

The findings showed that both the experimental and control classes achieved “Good” levels in affective 

learning outcomes. However, in the cooperation aspect of social behavior, the control class performed better 

than the experimental group. This suggests that students in the control group exhibited stronger cooperation 

skills under the Direct Instruction model. Similarly, in the aspect of developing ideas/opinions, the control group 

also scored higher than the experimental group. This indicates that students in the control group demonstrated 

stronger skills in generating and developing ideas when using Direct Instruction. 

The experimental group, which used the student-oriented PjBL model, showed that students were more 

active than in the control class, which used a teacher-centered approach that tended to make students more 

passive. Consequently, in terms of cooperation and idea development, students in the experimental group 

demonstrated greater enthusiasm. In addition, student enthusiasm was also stimulated by the novelty of the PjBL 

model, which had not previously been used for this subject matter. According to [25] and [26], the PjBL method 

is known to improve learning outcomes by fostering multidimensional interaction in the learning process and 

enhancing students’ social skills, including cooperation, communication, and leadership. 

 

4. Students’ Psychomotor Learning Outcomes 

The psychomotor learning outcomes in the experimental group focused on organizing tools and materials, 

identifying tools by function, and conducting experiments. Meanwhile, the psychomotor learning outcomes in the 
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control group were evaluated based on aspects such as searching for relevant information from textbooks or the 

internet, performing activities according to predetermined steps, and collecting products from group discussions. 

According to [27], psychomotor process skills involve physical movements of body parts in carrying out a task. 

The table analysis showed that the experimental group achieved higher psychomotor learning outcomes than 

the control class. This finding indicates that students in the experimental group demonstrated stronger psychomotor 

skills when learning under the PjBL model. These findings are consistent with those of [28], who reported that 

PjBL fosters contextual learning in which students actively solve problems, make decisions, conduct research, 

present results, and prepare documents. 

A learning model that uses projects or activities as a medium allows students to explore, evaluate, interpret, 

synthesize, and create information to produce various learning outcomes [29]. This view is also supported by 

Thomas [30], who emphasized that PjBL is a learning model that focuses on project work. With project tasks, 

students feel more challenged and creative in solving problems and making decisions. PjBL also provides students 

with opportunities to collaborate and present more effectively. 

 

5. Students’ Creative Thinking Ability 

The average results of both the control and experimental groups indicated relatively low levels. One factor 

contributing to the low scores was difficulty understanding the students’ language. Additionally, during the posttest 

in the experimental group, students had just participated in the Latihan Dasar Kepemimpinan Siswa (LDKS, 

Student Leadership Training), leaving them in a less optimal condition. Lesson scheduling was also acknowledged 

as affecting learning outcomes. [31] supported this view, stating that complex language can become a barrier to 

students’ comprehension of learning materials. Factors influencing students’ difficulty in understanding texts 

include vocabulary, word meaning, grammatical structures, and sentence differences. 

Another influencing factor was the physical and mental fatigue of students after engaging in outdoor 

activities, as highlighted by [32]. Although outdoor learning can provide benefits such as improved self-

confidence, self-awareness, life skills, and environmental appreciation, fatigue may negatively affect subsequent 

learning outcomes. Therefore, factors such as objectives, strategies, resources, weather, and transportation must 

be considered to ensure the effectiveness and comfort of outdoor learning activities. 

From the pre-test and posttest results of the experimental group, there was a significant improvement from 

an average of 21.61 to 51.61. The improvement in creative thinking ability, measured by N-gain, in the 

experimental group was 0.38, which falls within the moderate range (0.30 < N-gain < 0.70). Similarly, the control 

group also showed moderate improvement with an N-gain of 0.35. This improvement can be attributed to the 

application of the PjBL model in the experimental group, where students actively engaged in student-centered, 

project-based learning. These findings align with several studies, including [33], [34], [35], and [36], which 

reported that implementing the PjBL model had a positive impact on students’ creative thinking ability after 

treatment. 

 

CONCLUSION 

  Based on the results and discussion of students’ learning outcomes and creative thinking ability in Class XI 

of SMA Negeri 8 Banjarmasin using the PjBL model, it can be concluded that the cognitive product learning 

outcomes of students showed no significant effect of the PjBL model on the circulatory system topic. This is 

supported by the Asymp. Sig. (2-tailed) value of 0.335, which is greater than 0.05, indicating that H0 was accepted 

and H1 was rejected; therefore, no difference in posttest knowledge learning outcomes was found between the 

experimental and control classes. In contrast, the creative thinking ability of students demonstrated a significant 

effect of the PjBL model on the circulatory system topic, as shown by the Asymp. Sig. (2-tailed) value of 0.000, 

which is less than 0.05. This result led to the rejection of H0 and acceptance of H1, confirming that there was a 

difference in posttest creative thinking ability between the experimental and control classes. Based on these 

findings, it is recommended that greater attention be given to the preparation and development of learning 

instruments to enhance the quality of future research outcomes. Furthermore, additional studies are encouraged to 

apply the PjBL model to other biology concepts to explore its broader impact on student learning. 
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