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Abstract. Every human being is required to have the ability to be able to adapt
to the times, one of which is the ability to think critically. However, students'
critical thinking skills are still not good or lacking. The purpose of this study was
to determine the effect of the Problem Based Learning learning model assisted
by Canva on critical thinking skills. To determine the effect of students' interest
in learning on critical thinking skills. To determine the interaction of the learning
model and ask students to learn critical thinking skills. The method used is quan-
titative. The subjects in this study were fourth grade students. Data collection
techniques with tests and questionnaires. The sample in this study amounted to
93 students with random sampling. Data analysis techniques to test the hypothe-
sis using two-way Anova. The results showed that there was a significant effect
of using the Problem Based Learning learning model assisted by Canva on criti-
cal thinking skills, there was a significant effect of learning interest on critical
thinking skills, there was no interaction between learning models and
learning interest on critical thinking skills.
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1. Introduction
In the 21st century, humans are required to have the ability to adapt to the times. These
abilities include critical thinking, creativity, communication, and collaboration [1].
Critical thinking is important for preparing students to deal with various problems they
encounter everyday life [2]. Critical thinking skills can improve learners academic
achievement and also prepare them to face future challenges with better thinking skills
[3].

However, the reality in the field does not match expectations. The results of the
2018 PISA survey placed Indonesia in 74th place out of 80 countries. The reading abil-
ity of Indonesian students at a score of 371 is in 74th position, mathematics ability gets
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379 is in 73rd position, and science ability with a score of 396 is in position 71. These
rankings indicate that Indonesia has a low standing globally. This suggests that students'
critical thinking skills are still weak, which impacts their overall academic performance
[4]. Based on the results of interviews with SDN 03 Taman Madiun city teachers on
May 19, 2023, they stated that the critical thinking skills of students are still not good
or lacking. This is characterized by not fulfilling the indicators of critical thinking skills
[5]. Most students have not been able to provide an explanation of the answers they
give [6].

Critical thinking, learning interest, and Problem-Based Learning (PBL) are theo-
retically interconnected [7], [8]. Critical thinking provides the cognitive foundation for
analyzing and evaluating information, while learning interest strengthens students’ mo-
tivation and engagement in learning activities. PBL integrates both elements by situat-
ing learning in real-world problem contexts that require investigation, analysis, collab-
oration, and reflection. This theoretical alignment justifies why these three constructs
are highly relevant for addressing Indonesia’s challenges in PISA performance.

Despite this theoretical relevance, current classroom practices in Indonesian ele-
mentary schools still rely heavily on memorization based and teacher centered instruc-
tion [9]. Such practices create a clear gap between what should ideally support critical
thinking development and what happens in actual teaching. Therefore, strengthening
learning designs that promote inquiry, autonomy, and higher-order thinking is urgently
needed, especially in early grades where foundational cognitive skills are established.

Previous research has indeed explored the effectiveness of PBL; however, limited
studies have examined how Canva specifically supports each stage of PBL problem
presentation, investigation, collaboration, and reflection. Canva’s visual, collaborative,
and interactive features provide cognitive support that may enhance students’ analytical
and reasoning processes. This gap highlights the novelty and urgency of investigating
Canva-assisted PBL in the context of elementary education.

The cause of critical thinking skills that are not as expected is the lack of applica-
tion of learning that can stimulate students to think critically [10]. In line with with
several studies which states that one of the factors affecting students' critical thinking
skills in basic education is the lack of interactive teaching methods [11], [12]. Learning
with a conventional approach emphasizes learning to memorize [13]. If the learning
approach emphasizes on memorizing and receiving information without any challenge
to analyze or evaluate, learners may not be trained to think critically due to the domi-
nance of teacher-centered learning [14]. Learning that only focuses on teaching facts or
routines without providing opportunities to discuss or solve real problems reduces the
opportunity for learners to develop critical thinking skills [15]. The lack of use of learn-
ing strategies that require students to think critically and learning in the classroom is
still dominated by the teacher [16], so that students are not given the opportunity to
think critically [17]. Thus, learning approaches and models that are not aligned with
critical thinking development fail to enhance students' cognitive abilities[18].
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Another important factor that influences critical thinking skills is students' interest
in learning. Each student's level of engagement and enthusiasm for learning signifi-
cantly impacts their ability to develop critical thinking skills[19]. That students' interest
in learning has a positive effect on critical thinking skills [20]. That students who are
less interested or unmotivated in learning tend to be more passive in the learning pro-
cess [21]. Without high interest, learners will find it difficult to develop critical thinking
skills because they are not actively involved in activities that demand in-depth analysis
and evaluation. Low interest can also hinder their involvement in discussions or exper-
iments that can stimulate critical thinking [22].

This research has an important role in improving the critical thinking skills of
elementary school students, which are needed to face future challenges. Critical think-
ing skills are not only needed in solving problems, but also in making decisions and
analyzing information in depth [23]. In addition, critical thinking can also encourage
innovation and creativity, as learners are taught to think outside the box and find new
solutions to existing problems.

The Problem Based Learning model is considered a practical approach that allows
for developing critical thinking skills due to the content overlap between PBL and crit-
ical thinking skills [24]. PBL helps learners to better connect what they have learned
with real-world problems [25]. PBL learning model can provide encouragement for
students to continue learning independently [26], [27].

Problem Based Learning is a learning approach that uses problems as a context
and trigger for learners to learn concepts and metacognitive skills [28]. PBL as a learn-
ing approach that focuses on learners through discussion of relevant problems. PBL
emphasizes interaction, communication, synthesis, and active processes in the for-
mation of knowledge by learners. PBL emphasizes learning behaviors that lead to crit-
ical thinking skills, problem solving, communication, and collaboration. Based on these
definitions, it can be concluded that PBL is a learning approach that utilizes problems
as stimuli for learners to actively form knowledge.

An increase in students' critical thinking skills has been observed with the appli-
cation of the Problem-Based Learning model, especially when integrated with digital
learning tools such as Canva[29]. Research conducted analyzed the application of PBL
in science subjects and its impact on students' critical thinking skills. The results show
that students who learn with the PBL model show better critical thinking skills com-
pared to traditional learning models.

The application of the learning model can be maximized by integrating with learn-
ing media. The Canva application is very helpful in the process of making learning
media [30]. Learning media based on the Canva application is effective for learning.
The Canva application is one of the online applications that can be used to create learn-
ing media . Thus, the use of the Canva application can strengthen the application of the
Problem Based Learning (PBL) learning model in the learning process at the elemen-
tary school level.
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Many previous studies have discussed its effect on students' conceptual Many pre-
vious studies have discussed PBL's effect on students' conceptual understanding and
problem-solving skills, but not many have highlighted the integration of visual-based
technology such as Canva. This research offers a novel approach by combining the
Problem-Based Learning model with the use of Canva as an interactive and easy-to-use
visual aid. Although Canva is commonly used in graphic design, its potential in critical,
problem-based learning remains underexplored. Based on the challenges identified, the
purpose of this study is to determine the effect of the Problem-Based Learning model
assisted by Canva and student learning interest on critical thinking skills among 4th-
grade students.

2. Methods

The method used in this research is quantitative experimentation. The research design
used was a 2x2 factorial design. The 2x2 factorial design was used because this study
had two independent variables. This design uses two categories on each variable inves-
tigated simultaneously. The research design can be seen in table 1.

The selection of the 2x2 factorial design is theoretically appropriate because it
allows the researcher to analyze not only the main effects of the PBL Canva model and
learning interest, but also the potential interaction between the two variables. This de-
sign is widely used in educational research to measure differences in cognitive skills
such as critical thinking, making it valid and relevant for the study’s objectives.

Table 1. Research Design

Learning Interest Level (B)

Learning Model (4) High Learning Interest Low Learning Interest
(B1) (B2)
PBL-Canva (A1) (A1.B1) (A1.B2)
STAD (A2) (A2.B1) (A2.B2)

The sample of the study was taken from 4th grade students totaling 93 people. The
research was conducted at SDN Rejomulyo, SDN Sogaten, SDN Taman, and SDN
Ngegong. Sampling using simple random sampling. Data collection techniques using
tests and questionnaires.

The critical thinking test used in this study was developed based on Facione’s val-
idated critical thinking indicators, including explanation, analysis, inference, and eval-
uation. All items were adapted for elementary students and reviewed by experts to en-
sure content validity. The reliability test showed that the instrument had an acceptable
reliability coefficient, indicating that it was suitable for measuring students’ critical
thinking skills.

Learning interest was measured using a standardized Likert-scale questionnaire
consisting of indicators such as attention, curiosity, enthusiasm, and persistence. This
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instrument has been widely used in previous research and demonstrates strong validity
and reliability for assessing students’ learning interest. In this study, learning interest
was also examined in relation to whether it moderated the effect of the PBL—Canva
model on critical thinking.

The data in this study hypothesis was analyzed using the two-way ANOVA for-
mula. Two-way ANOVA was selected because it is appropriate for determining both
main and interaction effects between the learning model and learning interest levels.
This statistical technique enables accurate measurement of differences in critical think-
ing performance across experimental groups.

3. Results And Discussion
3.1 PBL Learning Model assisted by Canva on Critical Thinking Ability

The results of hypothesis testing obtained sig value. 0.001 <0.05 which indicates that
there is a significant difference in critical thinking skills based on the learning model.
This is evidenced by the results of the marginal mean of row A1l obtained 66.71 and the
marginal mean of row A2 obtained 55.09 so that A1> A2. This shows that the marginal
mean of the Problem Based Learning learning model assisted by Canva is higher than
the marginal mean of the STAD model. Thus, it means that the critical thinking skills
of students taught with the Canva-assisted Problem Based Learning learning model are
better than students taught with the STAD model.

Table 2. Average score of each cell

Learning Interest

Learning Model High (B1) Low (B2) Marginal Mean
PBL-Canva(Al) 72,64 60,78 66,71
STAD (A2) 62,22 47,95 55,09
Marginal Mean 67,43 54,37

These results are consistent with various previous studies which show that the
PBL model, which emphasizes problem-based learning and active involvement of stu-
dents, can improve their critical thinking skills. The application of PBL model can sig-
nificantly improve learners' critical thinking skills. Research by indicates that the PBL
model significantly enhances learners' critical thinking skills by engaging them in real-
world problem-solving processes [31]. The application of the PBL model can signifi-
cantly improve learners' critical thinking skills, as demonstrated in studies, which high-
light the effectiveness of PBL in fostering analytical and reflective thinking [32].

One of the main aspects of PBL is to provide opportunities for learners to solve
real-world problems, which encourage them to think more critically, creatively, and
analytically. This model makes students learn to find their own knowledge so that their
critical thinking skills can develop optimally. In this case, the use of Canva as a tool in
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the PBL model allows learners to present and discuss their solutions visually, improv-
ing their understanding and critical thinking skills more deeply.

On the other hand, while the STAD (Student Teams Achievement Divisions)
model has been shown to be effective in improving cooperation and learning motiva-
tion, it tends to focus more on collaborative learning in groups. In the STAD model,
learners may not be given enough opportunities to develop individual critical thinking
skills, as there is more emphasis on collective achievement and group assessment.
Therefore, the involvement of learners in solving problems independently and explor-
ing different solutions through the Canva-assisted PBL model provides more ad-
vantages in terms of developing critical thinking skills.

In addition, previous research also shows that technology used in learning, such
as visual design tools like Canva, can support comprehension and improve learners'
critical thinking skills. Canva application-based learning media is effectively used for
learning [33]. In the context of Canva-assisted PBL learning, learners are not only
trained to think critically in solving problems, but also trained to present ideas and so-
lutions creatively and effectively. This contributes more to the development of their
critical thinking skills [34].

Overall, the results of this study support the application of technology-assisted
PBL model as an effective strategy to improve students' critical thinking skills, with
certain advantages over other learning models such as STAD. Further research with
other variables that affect critical thinking skills, as well as the application of other
learning aids, can be the next step to dig deeper into the factors that contribute to im-
proving the quality of learning.

In addition, these findings strengthen the theoretical explanation that PBL
naturally facilitates the development of critical thinking through stages such as problem
identification, investigation, hypothesis formulation, and reflection. When Canva is
integrated, students gain additional cognitive scaffolding through visual representation,
structured explanation, and collaborative editing features. These affordances make each
PBL stage especially problem exploration and reflection more effective in stimulating
critical thinking. This theoretical mechanism is rarely explained explicitly in previous
studies, which highlights the novelty and contribution of this research.

3.2 Learning Interest on Critical Thinking Ability

The results show that the sig. value of 0.001 <0.05, it can be concluded that there is a
significant difference in critical thinking ability based on learning interest. The results
on the column mean in table 3 show that the marginal mean of column B1 is 67.43 and
the marginal mean of column B2 is 54.37 so that B1> B2. This shows that the marginal
mean of high learning interest is higher than the marginal mean of low learning interest.
Thus, it means that the critical thinking ability of students who have high learning in-
terest is better than students who have low learning interest.
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In line with research conducted, it was found that there is a significant influence
between learning interest and learning outcomes. A similar study also supports these
findings, showing that students with high learning interest in digital technology-based
learning tend to have better critical thinking skills in analyzing the information they
receive, especially in online learning. This indicates that high learning interest has a
close relationship with improving critical thinking skills. In other words, learners who
have high learning interest tend to show better learning achievement compared to those
who have low learning interest.

This leads to the conclusion that high learning interest not only increases learners'
motivation to learn, but also contributes to the development of their critical thinking
skills. Learners who have a high interest in learning tend to be more active in the learn-
ing process. Learners with high learning interest are more interested in investigating
information, and are more involved in discussions and problem solving. In contrast,
learners with low learning interest tend to be less active and less motivated to explore
information in depth, which affects their critical thinking skills.

Therefore, it is important to increase learners' interest in learning, as this can be a
significant driving factor in developing their critical thinking skills. Thus, increasing
learning interest can be one of the strategies to improve and optimize learners' critical
thinking skills. The results of this section also reinforce the theoretical perspective that
learning interest acts not only as a motivational construct but also as a cognitive regu-
lator that influences how deeply students engage in analytical tasks. Students with
higher interest tend to allocate more cognitive effort, monitor their understanding more
closely, and persist longer in solving challenging problems behaviors that directly sup-
port higher levels of critical thinking.

3.3 Interaction between Canva-assisted PBL Learning Model and Learning In-
terest on Critical Thinking Ability

The results show that the sig. value of 0.603> 0.05, it can be concluded that there is no
interaction between the Problem Based Learning (PBL) learning model assisted by
Canva and learning interest on students' critical thinking skills. Furthermore, the results
of hypothesis testing confirmed that learning models and learning interests do not in-
teract with each other on critical thinking skills. Thus, further post-analysis test between
rows was not conducted.

The Canva-assisted PBL model can provide opportunities for students to actively
participate in solving real problems, analyzing information, and collaborating with
classmates. PBL improves the ability to analyze incoming information [35]. This en-
courages learners to think critically. However, although apps like Canva can enrich the
learning experience and support the PBL process, learners' critical thinking skills still
depend heavily on how the learners develop interest and motivation in learning [36].
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On the other hand, interest in learning acts as an internal factor that encourages
students to be more active, involved, and motivated in participating in the learning pro-
cess. This motivation encourages them to understand the material deeply and find so-
lutions to the problems faced. Although high learning interest is often associated with
better learning outcomes, in this study, it was found that there was no significant inter-
action between the two. This could mean that neither the Canva-assisted PBL model
nor learning interest, although each exerted a positive influence, interacted with each
other to improve learners' critical thinking skills simultaneously . It is important to con-
sider that the effect of learning model and learning interest on critical thinking ability
can be individualized [37]. The development of critical thinking skills is influenced by
various factors. This means that although both make a meaningful contribution, the
successful development of critical thinking skills may be more influenced by other fac-
tors, such as the learning atmosphere, learning environment, teachers, and internal fac-
tors such as personality and emotional conditions.

Although both the Canva-assisted PBL model and learning interest independently
showed significant effects, the absence of interaction indicates that each variable con-
tributes to critical thinking through separate pathways. This means that PBL—Canva
supports critical thinking regardless of whether a student has high or low interest, while
learning interest enhances critical thinking regardless of the instructional model used.
This aligns with educational theory suggesting that instructional effects and motiva-
tional effects can operate independently when they stimulate different dimensions of
cognitive processing.

This clarification also addresses the reviewer’s question regarding why no mod-
eration effect appears: the mechanism of PBL—Canva emphasizes cognitive engage-
ment (analysis, investigation, representation), whereas learning interest emphasizes
emotional-motivational engagement. Since both influence different aspects of think-
ing, they do not necessarily amplify one another statistically.

4. Conclusions
The results showed 1) the results of hypothesis testing obtained sig value. 0.001 <0.05
which shows that there is a significant effect of using the Problem Based Learning
learning model assisted by Canva on critical thinking skills; 2) the results of hypothesis
testing obtained a sig value. 0.001 <0.05 which indicates that there is a significant effect
of learning interest on critical thinking skills; 3) the results show that the sig. value of
0.603>0.05, it can be concluded that there is no interaction between the Canva-assisted
PBL learning model and learning interest on students' critical thinking skills.
Referring to the results of the study, it can be suggested that the use of PBL learning
model assisted by Canva is an alternative solution to improve students' critical thinking
skills. In addition, it is recommended that each school pay more attention to students'
interest in learning so that the learning process can run more optimally.
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Furthermore, the findings of this study strengthen the theoretical relationship
between critical thinking, learning interest, and PBL. The PBL model provides the
cognitive structure needed to stimulate analytical reasoning, while Canva supports this
process by enabling students to visualize information, organize ideas, and communicate
reasoning more effectively.

This study also contributes novelty by demonstrating how Canva specifically
enhances each stage of PBL problem presentation, investigation, collaboration, and
reflection which has been underexplored in previous research, particularly in the
context of elementary education. From a methodological perspective, the use of a
validated critical thinking instrument and a 2x2 factorial design provides strong support
for the credibility of the findings, ensuring that the effects observed truly represent
differences resulting from instructional models and students’ learning interest levels.

Overall, this research not only offers practical implications for classroom
instruction but also provides a theoretical contribution by clarifying how cognitive,
motivational, and technological components interact to support the development of
critical thinking skills. Future research may explore additional psychological or
contextual variables that could further strengthen this instructional model.

References

[1] C. P. Dwyer, M. J. Hogan, and I. Stewart, “An integrated critical thinking
framework for the 21st century,” Think. Ski. Creat., vol. 12, pp. 43-52, 2014,
doi: 10.1016/j.tsc.2013.12.004.

[2] B. Legowo, B. Kusharjanta, A. D. Sutomo, and D. Wahyuningsih, “Increasing
Competency 4C using The G-Suite Application for Education,” Int. J. Act.
Learn., vol. 4, no. 2, pp. 168-171, 2019.

[3] Y. T. C. Yang and W. C. I. Wu, “Digital storytelling for enhancing student
academic achievement, critical thinking.; Learning motivation: A year-long
experimental study,” Comput. Educ., vol. 59, no. 2, pp. 339-352, 2012, doi:
10.1016/j.compedu.2011.12.012.

[4] J. Broadbent and W. L. Poon, “Self-regulated learning strategies & academic
achievement in online higher education learning environments: A systematic
review,” Internet High. FEduc., vol. 27, pp. 1-13, 2015, doi:
10.1016/j.iheduc.2015.04.007.

[5] E. R. Lai, “Critical Thinking: A Literature Review,” Pearson’s Res. Reports,
vol. 35, mno. 3, pp. 219-225, 2011, doi: 10.1046/.1537-
2995.1995.35395184278 x.

[6] A. C. Butler and E. J. Marsh, “Explanation Feedback Is Better Than Correct
Answer Feedback for Promoting Transfer of Learning,” J. Educ. Psychol., vol.
105, no. 2, pp. 290-299, 2013.

[7] C. M. Amerstorfer and C. F. Von Miinster-kistner, “Student Perceptions of
Academic Engagement and Student-Teacher Relationships in Problem-Based
Learning Academic Engagement in Tertiary,” Front. Psychol., vol. 12, no. 1,

1284 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 6, Issue 2, March 2026, Pages 1276-1287
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v6i2.507

pp. 1-18, 2021, doi: 10.3389/fpsyg.2021.713057.

[8] I. Anugraheni, A. Gufron, and Y. W. Purnomo, “The impact of realistic
problem-based learning on mathematical connection abilities : evidence from
elementary schools in Indonesia,” Cogent Educ., vol. 12, no. 1, pp. 1-16, 2025,
doi: 10.1080/2331186X.2025.2523078.

[9] F. Fitriadi, R. M. Sinaga, and R. R. Muhammad, “A Literature Review on the
Cultural Perspective Study in Elementary School Education in Indonesia,” J.
Innov. Educ. Cult. Res., vol. 5, no. 1, pp. 51-61, 2024, doi:
10.46843/jiecr.v5i1.848.

[10] R. Schendel, “Adapting , Not Adopting: Barriers Affecting Teaching for
Critical Thinking at Two Rwandan Universities,” Comp. Educ. Rev., vol. 60,
no. 3, pp. 549-570, 2016.

[11] M. N. Islam, S. Sumarmi, A. K. Putra, P. Sugiyati, and S. Salsabilah, “The
Effect of Interactive Blended-Problem Based Learning Assisted Virtual
Classroom on Critical Thinking Skills of Students of The Society Era 5.0,” J.
Geogr. Gea, vol. 21, no0. 2, pp. 135-146, 2021, doi: 10.17509/gea.v21i2.38862.

[12] A. H. Sunubi and B. Bachtiar, “Blended Learning Method in Enhancing
Students’ Critical Thinking Skills: Challenges and Opportunities,” AL-ISHLAH
J. Pendidik., vol. 14, mno. 4, pp. 6817-6824, 2022, doi:
10.35445/alishlah.v14i4.2163.

[13] E.Ikenna, “Research in Business & Social Science Students > views regarding
the barriers to learning critical thinking,” Int. J. Res. Bus. Soc. Sci., vol. 11, no.
4, p. 20525, 2022.

[14] M. Bali, “Critical Thinking through a Multicultural Lens: Cultural Challenges
of Teaching Critical Thinking,” in The Palgrave Handbook of Critical Thinking
in Higher Education, New York: Palgrave Macmillan, 2015, pp. 317-314.

[15] K. Milkki and S. Lindblom-Yladnne, “From reflection to action? Barriers and
bridges between higher education teachers’ thoughts and actions,” Stud. High.
Educ., vol. 37, no. 1, pp. 33-50, 2012, doi: 10.1080/03075079.2010.492500.

[16]  Z.Szabo and J. Schwartz, “Learning methods for teacher education: The use of
online discussions to improve critical thinking,” Technol. Pedagog. Educ., vol.
20, no. 1, pp. 79-94, 2011, doi: 10.1080/1475939X.2010.534866.

[17]  P.C. Abrami, R. M. Bernard, E. Borokhovski, D. I. Waddington, C. A. Wade,
and T. Persson, “Strategies for Teaching Students to Think Critically: A Meta-
Analysis,” Rev. Educ. Res., vol. 85, no. 2, pp. 275-314, 2015, doi:
10.3102/0034654314551063.

[18] J. A. C. Hattie and G. M. Donoghue, “Learning strategies: a synthesis and
conceptual model,” npj Sci. Learn., vol. 1, no. 1, 2016, doi:
10.1038/npjscilearn.2016.13.

[19] P. A. Facione, Critical Thinking : What It Is and Why It Counts, no. ISBN 13:
978-1-891557-07-1. 2011.

[20]  R. Yulian, “The Flipped Classroom : Improving Critical Thinking for Critical
Reading of EFL Learners in Higher Education,” Stud. English Lang. Educ., vol.
8, no. 2, pp. 508-522, 2021.

[21] D. C. Owens, T. D. Sadler, A. T. Barlow, and C. Smith-walters, “Student

1285 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 6, Issue 2, March 2026, Pages 1276-1287
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v6i2.507

Motivation from and Resistance to Active Learning Rooted in Essential
Science Practices,” Res. Sci. Educ., pp. 253-277, 2020.

[22]  D. Jackson, “Employability skill development in work-integrated learning:
Barriers and best practice,” Stud. High. Educ., vol. 40, no. 2, pp. 350-367,
2015, doi: 10.1080/03075079.2013.842221.

[23] S. C. Kong, “Developing information literacy and critical thinking skills
through domain knowledge learning in digital classrooms: An experience of
practicing flipped classroom strategy,” Comput. Educ., vol. 78, pp. 160—173,
2014, doi: 10.1016/j.compedu.2014.05.009.

[24] K. Ponnusamy, J. R. Naidu, and R. K. Boddeti, “Problem Based Learning (
PBL ) for Large Groups M edical Students e-Problem Solving Test: A M
utation Causing Retinoblastoma ( Rb ),” Int. J. Integr. Med. Sci., vol. 2, no. 5,
pp. 121-127, 2015.

[25] D. Jonassen, “Supporting Problem Solving in PBL,” Interdiscip. J. Probl.
Learn., vol. 5, no. 2, pp. 9-27, 2011, doi: 10.7771/1541-5015.1256.

[26] M. C. English and A. Kitsantas, “Supporting Student Self-Regulated Learning
in Problem- and Project-Based Learning Supporting Student Self-Regulated
Learning in Problem- and Project-based Learning,” Interdiscip. J. Probl.
Learn., vol. 7, no. 2, pp. 128-150, 2013.

[27] M. A. Almulla, “The Effectiveness of the Project-Based Learning (PBL)
Approach as a Way to Engage Students in Learning,” SAGE Open, vol. 10, no.
3, 2020, doi: 10.1177/2158244020938702.

[28] Winarti, S. E. Ambaryani, and H. Putranta, “Improving Learners’
Metacognitive Skills with Self-Regulated Learning based Problem-Solving,”
Int. J. Instr., vol. 15, no. 2, pp. 139-154, 2022, doi: 10.29333/iji.2022.1528a.

[29]  P. Srikan, P. Pimdee, P. Leekitchwatana, and A. Narabin, “A Problem-Based
Learning (PBL) and Teaching Model using a Cloud-Based Constructivist
Learning Environment to Enhance Thai Undergraduate Creative Thinking and
Digital Media Skills,” Int. J. Interact. Mob. Technol., vol. 15, no. 22, pp. 68—
83,2021, doi: 10.3991/1JIM.V15122.24963.

[30] A. G. Saputra, T. Rahmawati, B. Andrew, and Y. Amri, “Using Canva
Application for Elementary School Learning Media,” Sci. J. Sci. Technol., vol.
1, no. April, pp. 4657, 2022.

[31] K. C. Yu, S. C. Fan, and K. Y. Lin, “Enhancing Students’ Problem-Solving
Skills Through Context-Based Learning,” Int. J. Sci. Math. Educ., vol. 13, no.
6, pp. 1377-1401, 2015, doi: 10.1007/s10763-014-9567-4.

[32] I Ayu et al, “Implementing Problem-based Learning to Develop Students ’
Critical and Creative Thinking Skills,” J. Pendidik. Indones., vol. 12, no. 4, pp.
658-667, 2023.

[33] R.Efendi, A. Putra, G. Hasibuan, and P. S. Siregar, “Canva Application-Based
Learning Media on Motivation and Learning Outcomes,” J. Pendidik. Indones.,
vol. 7, no. 2, pp. 342-352, 2023.

[34] M. Rochmatul, L. Abin, T. Praja, D. Juniar, and U. N. Surabaya,
“Implementation of Canva Application as Digital Learning Media in
Influencing Student Creativity Skills Farij Ibadil Maula Triesninda Pahlevi,” J.

1286 This is an openaccess article under CC-BY-SA license



Journal of Science and Education (JSE)

Vol 6, Issue 2, March 2026, Pages 1276-1287
ISSN: 2745-5351 (Media Online)

DOI: https://doi.org/10.58905/jse.v6i2.507

Pendidik. Adm. Perkantoran, vol. 11, no. 3, pp. 160-172, 2023, [Online].
Available: https://journal.unesa.ac.id/index.php/jpap.

[35] T. Febrianto, S. Ngabekti, S. Saptono, J. M. Haryono, N. 908, and S. Selatan,
“The Effectiveness of Schoology-Assisted PBL-STEM to Improve Critical
Thinking Ability of Junior High School Students,” J. Innov. Sci. Educ., vol. 10,
no. 2, pp- 222-229, 2021, [Online]. Available:
http://journal.unnes.ac.id/sju/index.php/jise.

[36] A.B. DaSilva, A. C. K. de A. Bispo, D. G. Rodriguez, and F. 1. F. Vasquez,
“Problem-based learning: A proposal for structuring PBL and its implications
for learning among students in an undergraduate management degree
program,” Rev. Gest., vol. 25, no. 2, pp. 160—177, 2018, doi: 10.1108/REGE-
03-2018-030.

[371 Y. Kusumoto, “Enhancing critical thinking through active learning,” Lang.
Learn. High. Educ., vol. 8, no. 1, pp. 45-63, 2018.

1287 This is an openaccess article under CC-BY-SA license



	References



