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Implementing Canva-Based Problem Based Learning to Enhance Students’ Critical Thinking and Mathematical Problem-Solving Abilities through Pancawaluya Character Development."

Abstract
This study aims to analyze the effectiveness of the Canva-based Problem Based Learning (PBL) model in improving students’ critical thinking and mathematical problem-solving skills while reinforcing the local cultural values of Pancawaluyu. The research was motivated by the low level of students’ higher-order thinking skills and the limited integration of character education and technology in mathematics learning. A mixed-method approach with a concurrent embedded design was employed, combining quantitative and qualitative data collection and analysis. The experimental class received mathematics instruction through the Canva-assisted PBL model, while the control class followed conventional teaching. Instruments included pretest–posttest assessments, observation sheets, interviews, and documentation. Quantitative data were analyzed using descriptive and inferential statistics, while qualitative data were analyzed thematically. The results revealed that the implementation of Canva-based PBL achieved a high level of learning engagement, with teacher and student activities exceeding 94% in all sessions. Students in the experimental class showed significant improvement in critical thinking and problem-solving skills compared to the control group, with a large effect size (Cohen’s d = 1.20). Moreover, Pancawaluyu values—Cageur (resilient), Bageur (respectful), Bener (honest), Pinter (critical), and Singer (responsible)—were integrated effectively throughout the learning process, enhancing both cognitive and character development. These findings indicate that the Canva-based PBL model provides a meaningful synthesis of digital innovation and local wisdom, contributing to the development of culturally responsive and holistic mathematics education.
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INTRODUCTION
Education is a fundamental process in shaping human resources that are qualified, characterized, and adaptive to the challenges of the modern era. In the context of national education, learning is not only directed toward mastering knowledge but also toward developing critical thinking, problem-solving abilities, and character formation aligned with national cultural values. This aligns with the objectives of the Indonesian National Education System as stated in Law No. 20 of 2003, which emphasizes the development of students’ potential to become individuals who are faithful, pious, noble, capable, creative, independent, and responsible citizens.
However, empirical evidence shows that Indonesian students’ critical thinking and mathematical problem-solving skills remain relatively low. Based on the 2024 Education Report, students’ literacy and numeracy competencies declined compared to the previous year, with the critical thinking score reaching only 50.63 out of 100, while creativity decreased to 49.64. This indicates a gap between curriculum expectations and students’ actual competencies. In mathematics learning, many students struggle to understand concepts deeply and to apply them in real-world contexts. Learning tends to focus on memorizing formulas and procedures rather than reasoning and contextual problem-solving. Consequently, students’ higher-order thinking skills (HOTS) have not developed optimally.
This issue is not solely caused by students’ factors but also by teachers’ teaching approaches. Many teachers still apply conventional lecture-based methods that are teacher-centered, which reduces students’ activeness in constructing their own knowledge. Monotonous learning makes students easily bored and less challenged to think critically. Therefore, an innovative learning model is needed to facilitate students in thinking reflectively, analytically, and creatively in solving real problems. One effective model to achieve these goals is Problem Based Learning (PBL). According to Shoimin (2014), PBL is a student-centered learning model where learning begins with real-world problems to encourage students to think critically, seek information, and find logical solutions. Daryanto (2013) adds that PBL nurtures curiosity through contextual and collaborative investigation activities.
Previous studies have proven the effectiveness of PBL in improving students’ critical thinking and problem-solving abilities. Research by Hidayat and Aminah (2018) as well as Santoso and Kurniasari (2019) found that the implementation of PBL significantly enhanced students’ mathematical critical thinking and problem-solving skills compared to conventional methods. Similarly, Ahdhianto et al. (2020) reported that students who learned through PBL obtained higher post-test scores than those in the control group. Furthermore, Susanti et al. (2023) demonstrated that PBL effectively improved critical thinking and problem-solving skills in probability theory courses. However, most of these studies primarily focused on cognitive aspects without considering character or local cultural values.
In addition, the rapid development of digital technology demands the integration of digital media in learning. Technology-based media can increase students’ learning motivation and help them comprehend abstract concepts more easily. Canva, as a digital graphic design platform, offers various interactive visual features that can support problem-based learning. Indriyani, Muslihudin, and Ridwan (2025) found that the implementation of PBL assisted by Canva significantly improved students’ critical thinking in Islamic Cultural History subjects, with an average increase from 43.75 to 80.79 and a significance level of 0.017 < 0.05. Likewise, Handayani et al. (2025) revealed that Canva-based e-modules effectively foster students’ critical thinking through visually engaging and contextual approaches. These findings suggest that combining Problem Based Learning with Canva media has great potential to improve students’ critical thinking and mathematical problem-solving skills.
Nevertheless, the success of learning is determined not only by the model and media but also by the character values underlying the educational process. In Sundanese culture, there are noble values known as Pancawaluya, which reflect the philosophy of mutual respect, empathy, and harmony. According to Ekajati (2014), Pancawaluya functions not only as an ethical guideline but also as a foundation for character education. Integrating Pancawaluya values in learning can strengthen students’ affective and social dimensions, particularly in developing collaborative and respectful attitudes.
In the educational development context of West Java, the provincial government has introduced Gapura Pancawaluya as the Standard of Graduate Competency (SKL) based on Sundanese cultural values to develop Manusa Waluya—individuals who are physically and mentally healthy, virtuous, intelligent, and capable of living harmoniously in society. The five main values of Pancawaluya—Cageur (healthy and resilient), Bageur (kind and respectful), Bener (honest and logical), Pinter (critical and innovative), and Singer (independent and responsible)—represent Ki Hajar Dewantara’s educational philosophy of “olah hati, olah pikir, olah raga, and olah karsa” to form holistic human beings (West Java Education Office, 2025).
Despite this, classroom observation indicates that mathematics learning often emphasizes procedural aspects and final results rather than reasoning processes and character development. Students tend to be passive and disengaged, especially when dealing with abstract concepts. To address these challenges, this study implements a Canva-based Problem Based Learning model as a contextual approach that combines critical thinking skills with the reinforcement of Pancawaluya character values.
The integration of PBL with Canva enables students to think creatively and collaboratively while cultivating the Pancawaluya values: Cageur (spirit and resilience), Bageur (courtesy and respect), Bener (honesty and logic), Pinter (critical and innovative thinking), and Singer (independence and responsibility). Consequently, the learning process not only improves academic outcomes but also shapes holistic personalities aligned with West Java’s educational vision: “To develop excellent, character-driven, and globally competitive individuals.”
Therefore, the main problems addressed in this study are: (1) the low level of students’ critical thinking and mathematical problem-solving abilities, (2) the limited use of innovative and technology-based problem-oriented learning models, and (3) the lack of integration of local character values into mathematics learning. This study is entitled “The Implementation of Canva-Based Problem Based Learning to Improve Students’ Critical Thinking and Mathematical Problem-Solving Skills Based on Pancawaluya Character.” It is expected to provide both theoretical and practical contributions to the development of 21st-century mathematics learning models that are character-based, technology-oriented, and rooted in local cultural values.
 



METHOD
This study employed a mixed-method approach with a concurrent embedded design, in which quantitative and qualitative data were collected and analyzed simultaneously with equal emphasis (Yaniawati et al., 2019). The research design used was a Pretest–Posttest Control Group Design (Sugiyono, 2011), where the experimental class received Problem-Based Learning (PBL) integrated with Canva, while the control class received conventional instruction. The population of this study consisted of Grade XII students of SMK Pasundan 2 Bandung in the 2025/2026 academic year, and the sample was determined using a convenience sampling technique. Data were collected through tests, observation sheets, interviews, and documentation. The test instruments measuring critical thinking and mathematical problem-solving skills were validated using Pearson’s product-moment correlation and tested for reliability using the split-half method (Arikunto, 2013). The level of difficulty and discrimination indices of the test items were also analyzed to ensure quality. Observation sheets were used to assess the implementation of PBL-based Canva learning activities for both teachers and students, while interviews were conducted to obtain in-depth insights into students’ learning experiences and perceptions. Documentation, including lesson plans and learning materials, was used to support the data analysis. Quantitative data were analyzed using descriptive and inferential statistics, whereas qualitative data were analyzed thematically to complement and strengthen the quantitative findings.

RESULTS AND DISCUSSION
The implementation of Problem Based Learning (PBL) based on Canva in the statistics lesson at SMK Pasundan 2 Bandung was carried out over four meetings. The observation covered two aspects, namely teacher and student activities. The results indicated that both teachers and students performed almost all learning activities as planned in the differentiated lesson plan designed with Pancawaluyu values.
Table 1. Learning Implementation Percentage
.  
	Meeting
	Teacher Activity (%)
	Criteria
	Student Activity (%)
	Criteria

	1
	96
	Almost all activities implemented
	94
	Almost all activities implemented

	2
	94
	Almost all activities implemented
	96
	Almost all activities implemented

	3
	96
	Almost all activities implemented
	96
	Almost all activities implemented

	4
	98
	Almost all activities implemented
	97
	Almost all activities implemented



The implementation percentages ranged from 94% to 98% for teachers and 94% to 97% for students, showing consistently high engagement and fidelity. This indicates that the PBL model using Canva can be applied effectively and consistently across sessions. The model promotes student participation, collaborative learning, and active reflection, aligned with the values of Cageur (healthy), Bageur (ethical), Bener (honest), Pinter (smart), and Singer (independent) inherent in the Pancawaluyu philosophy
[image: ]
Figure 1. Classroom learning
Descriptive analysis was conducted to illustrate the students’ critical thinking abilities in both experimental and control classes before and after the treatment.
Table 2. Descriptive Analysis of Students’ Critical Thinking
	Data
	Mean
	Std. Dev
	Min
	Max
	Skewness
	Kurtosis

	Pretest Experimental
	39.35
	9.37
	20
	60
	-0.045
	-0.593

	Posttest Experimental
	62.14
	9.92
	40
	87
	0.164
	0.184

	Pretest Control
	39.46
	9.20
	20
	60
	0.091
	-0.456

	Posttest Control
	68.43
	10.04
	47
	87
	-0.166
	-0.604




The mean score for the experimental group increased from 39.35 to 62.14, while the control group rose from 39.46 to 68.43. The results indicate improvement in both groups, but the experimental group’s learning process was more reflective, engaging, and creative. The data distribution was normal (Shapiro–Wilk Sig. > 0.05), validating subsequent inferential analyses.
Table 3. Independent Samples t-test for Critical Thinking Skills
	Analysis Component
	Control
	Experimental
	Sig. (2-tailed)
	Effect Size (Cohen’s d)

	Mean
	62.14
	64.38
	0.009
	0.20 (small)



The significance value of 0.009 (<0.05) indicates a statistically significant difference in critical thinking skills between the two groups. Although the effect size was small, it demonstrates consistent improvement in the experimental group. Canva played a vital role in facilitating idea exploration and argument formulation through interactive visual design.
These findings align with those of Hidayat and Aminah (2018) and Santoso and Kurniasari (2019), who demonstrated that PBL effectively enhances students’ critical thinking skills. Similarly, Indriyani, Muslihudin, and Ridwan (2025) confirmed that Canva-supported PBL significantly improves critical thinking through engaging digital interaction. The Pancawaluyu values—especially Bener and Pinter—were reflected in students’ honesty, logical reasoning, and creativity during collaborative problem-solving activities.
The descriptive and inferential results revealed that the PBL model using Canva positively impacted students’ mathematical problem-solving abilities.
Table 4. Descriptive Analysis of Problem-Solving Skills
	Data
	Mean
	Std. Dev
	Min
	Max
	Skewness
	Kurtosis

	Pretest Experimental
	39.84
	9.21
	20
	60
	-0.014
	-0.477

	Posttest Experimental
	66.73
	12.86
	40
	93
	0.073
	-0.764

	Pretest Control
	37.30
	8.99
	20
	60
	0.028
	0.234

	Posttest Control
	70.54
	12.63
	40
	93
	-0.139
	-0.158



The independent samples t-test showed a significant difference (Sig. = 0.000 < 0.05) with a large effect size (Cohen’s d = 1.20). This result signifies that Canva-based PBL has a substantial effect on students’ problem-solving abilities, fostering logical reasoning, creativity, and strategic thinking.
These findings corroborate research by Rahayu and Fauzi (2020) and Ahdhianto et al. (2020), confirming that PBL enhances problem-solving capabilities through contextual challenges. The integration of Canva supports visual reasoning and collaborative learning, aligning with Pancawaluyu values—particularly Singer and Bageur, which emphasize independence and cooperation.
Integration of Pancawaluyu values was evident across all stages of the learning process, as shown in Table 5.
Table 5. Integration of Pancawaluyu Values
	Learning Stage
	Main Activities
	Dominant Values
	Observable Behaviors

	Introduction
	Mindful, meaningful, and joyful learning through brainstorming and visualization
	Cageur, Bageur, Bener, Pinter
	Enthusiastic, respectful, logical, and expressive students

	Main Activities
	Data analysis and visualization using Canva
	Singer, Bageur, Pinter, Bener
	Independent, cooperative, and analytical learners

	Closing
	Reflection and constructive feedback
	Singer, Bener, Bageur
	Honest self-evaluation and responsible attitude



The learning process encouraged students to think critically, collaborate ethically, and act responsibly. The Pancawaluyu philosophy was internalized through consistent reflection, teamwork, and mindful learning experiences. Thus, PBL using Canva not only improved students’ academic competencies but also strengthened moral and cultural character in line with local wisdom.
The findings demonstrate that Canva-based PBL effectively improved students’ critical thinking and problem-solving skills, while simultaneously reinforcing the Pancawaluyu values. The integration of digital media transformed abstract mathematical concepts into engaging, concrete experiences that promoted analytical reasoning and creativity.
This is consistent with previous studies (Hidayat & Aminah, 2018; Dewi & Fauzi, 2020; Indriyani et al., 2025) confirming that problem-based approaches combined with interactive media foster higher-order thinking skills. Moreover, incorporating Pancawaluyu values into the PBL framework ensured that cognitive gains were balanced with ethical and cultural growth, aligning with holistic education goals.
The PBL model supported by Canva therefore represents a meaningful synthesis between modern digital pedagogy and local cultural wisdom, making learning both effective and character-driven.



CONCLUSIONS
The implementation of the Problem Based Learning (PBL) model using Canva in mathematics instruction demonstrated substantial effectiveness in improving both cognitive and character-based learning outcomes. The model not only enhanced students’ critical thinking and problem-solving abilities but also successfully integrated local cultural values within a modern pedagogical framework. This integration positioned the PBL-based Canva model as a bridge between 21st-century digital literacy and the philosophical foundation of Pancawaluyu, reflecting the holistic vision of Manusa Waluya in Sundanese education.
The results showed that learning activities were implemented effectively and consistently, with teacher and student engagement exceeding 94%. Students exhibited significant improvement in critical thinking as indicated by statistical analysis, showing higher levels of analytical reasoning, synthesis, and reflection when supported by the use of Canva. Similarly, mathematical problem-solving skills increased markedly, supported by a large effect size (Cohen’s d = 1.20), demonstrating that digital visualization and collaborative inquiry can meaningfully enhance students’ ability to understand and apply mathematical concepts in contextual situations.
The study advances current knowledge by demonstrating that the integration of technology-assisted PBL with local cultural character education fosters a dual impact—cognitive development and moral formation—within vocational mathematics learning. This hybrid model offers a framework for culturally responsive digital pedagogy that aligns with holistic education principles emphasizing intellect, ethics, and creativity.\
However, the research was limited to a single school context and a specific subject area, which may restrict the generalizability of the findings. Future studies are recommended to extend this model across different disciplines, educational levels, and cultural settings to examine its broader applicability. Further exploration may also include affective and spiritual dimensions of learning to provide a more comprehensive understanding of how digital-based PBL supports character formation and lifelong learning values.
In summary, the Canva-based PBL model not only contributes to the enhancement of students’ higher-order thinking skills but also serves as an effective vehicle for instilling the values of Cageur, Bageur, Bener, Pinter, and Singer—representing a harmonious blend of technological innovation and local wisdom in contemporary mathematics education.
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