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The importance of reasoning skills and resilience is essential and must be cultivated to
face the challenges of global development in the future. Minimum proficiency in
reading, mathematics, and science is a problem currently facing Indonesia, as indicated
by PISA and TIMSS, and this is also observed in the field by researchers during the

learning process. Canva-assisted CIRC learning was selected to assess the extent of
Keywords: improvement in students’ mathematical reasoning skills and resilience regarding
Mathematical Reasoning similarity concepts. This study employed an R&D approach through the 4D stages,
Resilience enabling the CIRC learning model supported by Canva to be designed and tailored for
Circle Learning Model seventh-grade students in junior high school based on initial interviews, observations,
Junior High School and literature reviews. This resulted in the development of 6 essay-type test items
Canva assessing reasoning ability and 30 validated statements measuring resilience. The results
of the study indicate a significant improvement in reasoning ability between students
who received the treatment and those who did not, with a p-value of 0.000 < 0.05. The
improved mathematical reasoning ability also influenced student resilience, with a
significance level of 0.01, indicating that students who learned using the CIRC learning
model supported by the Canva application achieved significantly higher resilience than
those who used conventional learning methods. The higher the level of student
resilience, the greater their mathematical reasoning ability. It can therefore be concluded
that students with high resilience can adapt to the problems they face at that moment,
thereby improving their mathematical reasoning ability due to their own resilience in

solving problems.
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INTRODUCTION

Mathematical reasoning skills are among the most crucial hard skills in mathematics education
and must be mastered by students to the fullest extent (Saleh et al., 2018 ; Thompson et al.,
2017 ; Thuneberg et al., 2018) . This competency is fundamental because it requires students
to formulate hypotheses, design and carry out proofs, and present logical and systematic
arguments. Astriani & Al Dhana,(2024) emphasize that the ability to formulate statements,
draw valid conclusions, and validate arguments are key indicators of effective mathematical
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reasoning . In line with this, Sumarmo et al., (2019) state that mathematical reasoning skills
enable students to understand patterns, make generalizations, construct logical arguments, and
draw valid conclusions based on evidence. Furthermore, reasoning ability is one of the process
standards formulated by the NCTM, which states that reasoning is the core of mathematical
activities (Richardo & Kholifah, 2023) . There is a similar emphasis on the importance of
reasoning ability in international assessments such as PISA, where mathematical reasoning in
mathematical literacy refers to the ability to formulate, apply, and interpret mathematics in
various contexts. In line with this, Sumarmo (Hendriana et al., 2017) explains that mathematics
learning is aimed at providing opportunities for the development of reasoning skills, awareness
of the benefits of mathematics, fostering self-confidence, and an objective and open attitude
toward facing an ever-changing future.

However, the reality on the ground shows that reasoning skills in Indonesia remain low.
According to the results of the 2018 PISA assessment (Ministry of Education, Culture,
Research, and Technology, 2021), approximately 60—70% of students in Indonesia still fall
below the minimum proficiency standards in science, mathematics, and reading. Furthermore,
several studies conducted at , (Hajar et al., 2021) , (Marasabessy et al., 2021) and (Ariati &
Juandi, 2022) indicate that students’ mathematical reasoning skills remain very low. Many
students struggle when faced with problems requiring argumentation, generalization, or simple
proof . This aligns with the issues identified by researchers during observations and interviews
with mathematics teachers and early-grade students. There is a tendency to rely on examples
provided by the teacher, an inability to transfer concepts to new situations, and a lack of
sufficient perseverance, leading many students to complain about new problems rather than
attempting to solve them.

Low reasoning ability is often correlated with weak mathematical resilience in students. Many
students experience mathematics anxiety, perceiving mathematics as a difficult and
intimidating subject, and are quick to give up when faced with challenging problems. In line
with these issues, some experts suggest that students’ difficulties and aversion to learning
mathematics may lead them to feel anxious and avoid activities requiring mathematical
reasoning (Hendriana et al., 2017) . The concept of mathematical resilience emerged from
educational psychology research emphasizing the importance of a growth mindset and the belief
that abilities can develop through effort. Students with high mathematical resilience view
mistakes as a starting point for progressing toward improvement, thereby fostering self-
awareness. They recognize that errors are part of the learning process, are willing to try
alternative strategies, and remain motivated even when facing initial failures. Without
resilience, efforts to improve reasoning will be hindered because students tend to avoid complex
tasks that are actually necessary for training their reasoning skills. Thus, the design of effective
learning models must consider affective aspects and social-emotional skills such as resilience,
academic self-confidence, and collaboration skills so that the expected cognitive changes
(improved reasoning) can be sustained and have implications for actual performance in the
classroom. Resilience, according to Adolphs & Damasio (Hendriana et al., 2017), is defined as:
“Students with strong mathematical resilience possess the ability to adapt to their environment;
can cope with uncertainty, problems, and challenges; seek creative solutions to challenges; are
curious and learn from experience; possess self-control; are aware of their emotions; and have
strong social networks and are willing to offer help.”

One cause frequently identified in modern literature is the close link between reading ability
(academic reading literacy) and mathematical reasoning ability. Longitudinal studies and the
latest PISA data analysis confirm that reading literacy is a strong predictor of mathematical
performance, particularly on context-based problems (word problems) that require text
interpretation and higher-order reasoning. The results of the OECD’s ““ analysis(2023) , show
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that students with high reading literacy consistently score better in the mathematical reasoning
domain compared to students with low literacy, even after controlling for socioeconomic
factors. These findings indicate that the ability to understand text is not merely a supporting
factor but a structural component of successful mathematical reasoning.

Furthermore, Daroczy et al. ( ,(2021) ) confirm that linguistic complexity in math problems
directly influences problem-solving performance. Another study by Peng et al. (2022), through
a meta-analysis of various international studies, found a moderate to strong correlation between
reading comprehension and mathematical problem solving. They concluded that reading
comprehension acts as a cognitive mediator in the reasoning process because students must
construct a mental representation of the text before they can apply relevant mathematical
concepts. Without adequate text comprehension, the processes of generalization, logical
inference, and proof cannot proceed optimally. This demonstrates that linguistic barriers—not
merely conceptual ones—often serve as disruptive factors in the mathematical reasoning
process.

Given these cognitive and affective challenges, a learning model that integrates the
development of academic reading literacy, cooperative learning activities, and the use of
interactive visual technology emerges as a promising solution. One relevant model is CIRC
(Cooperative Integrated Reading and Composition). CIRC is designed to integrate reading,
writing (composition), and cooperative work so that students not only process texts individually
but also construct understanding together through discussion, argumentative writing, and peer
feedback. Cooperative approaches like CIRC are grounded in social constructivism, influenced
by the ideas of Lev Vygotsky, which emphasize the importance of social interaction in cognitive
development (Wardani et al., 2023) . Group discussions and the problem-solving sequence in
CIRC facilitate the negotiation of meaning and peer scaffolding, enabling students to develop
reasoning through argumentative dialogue and strong resilience in facing the problems
presented. This is done to improve students’ reading and mathematical skills. Consequently, it
will produce more resilient students who possess an open-minded perspective from various
angles to determine intelligent solutions to problems.

A literature review since 2021 indicates that: (1) various systematic reviews confirm low levels
of mathematical reasoning ability, necessitating structured interventions; (2) research on
mathematical resilience in Indonesia remains limited to small-scale studies and is
predominantly descriptive rather than interventional (Perestroika & Putri, 2025); (3)
cooperative models such as CIRC effectively improve literacy and cognitive aspects, but their
application to mathematical reasoning remains limited; and (4) the integration of Canva into
mathematics learning is still developing, with most studies focusing on media and
communication, while empirical evidence regarding improvements in reasoning and resilience
remains scarce. These findings open research opportunities to systematically test the
effectiveness of a CIRC model modified and enriched with Canva in improving students’
mathematical reasoning and resilience through the reinforcement of contextual reading and the
construction of mathematical arguments in cooperative learning.

In the digital age, technology integration is a key factor in supporting the effectiveness of
learning models. Effective visualization can help students understand abstract representations,
while activities involving the redesign of concepts or solutions in visual formats can deepen
reasoning while enhancing learning engagement. The researchers sought to integrate digital
mathematics learning using Canva. Canva has been used in previous research (Carceller et al.,
2023), where it was proven effective in the learning process for dental students at the
Universidad Europea de Valencia (UEV). Additionally, Canva was validated in the study by
Einstein et al.,(2022) which noted that this tool is easy to use and has been shown to enhance
students’ motivation in mathematics learning.
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The novelty of this study lies in several aspects: first, the direct integration of CIRC (which
traditionally focuses on general literacy) and Canva as a visual-interactive tool specifically
designed to support mathematical communication and representation; second, the simultaneous
focus on two interrelated yet rarely co-tested outcomes: mathematical reasoning ability (higher-
order cognitive) and academic resilience (affective/emotional); third, a research approach that
will test the mediating mechanism of reading literacy on the relationship between the
intervention (CIRC and Canva) and improvements in reasoning, thereby not only measuring
the total effect but also tracing the pathways of change. Methodologically, the use of a field
experimental design with instruments measuring academic reading comprehension, argument-
based mathematical reasoning tests, and an academic resilience scale contributes both
practically and theoretically to the mathematics education literature. The findings are expected
not only to add to the empirical evidence but also to yield a validated learning model that can
be adapted in junior high schools

Based on the various issues and solutions raised by experts, the author intends to conduct a
study titled “Developing a Canva-Assisted CIRC Learning Model to Improve Students'
Mathematical Reasoning and Resilience in Junior High School.” This study aims to examine
the process of developing the Canva-assisted CIRC model, the level of feasibility and
effectiveness of using the Canva-assisted CIRC learning model in improving the mathematical
reasoning skills and resilience of junior high school students in the learning process, as well as
the improvement in the quality of learning at the research site in particular, or in Indonesia in
general.

METHOD

In this study, a research and development (R&D) model was employed. The objective of
developing this learning model is for the researcher to address various existing issues in the
educational environment, particularly in mathematics instruction. In this development, the
researcher created a learning model integrated with interactive learning media supported by
Canva. This product was designed to enhance the mathematical reasoning skills and resilience
of seventh-grade junior high school students. The subjects of this study were 36 seventh-grade
junior high school students for the 2024/2025 academic year, of whom six were assigned to a
small-group pilot test and 30 to a field test, as well as 60 seventh-grade students for the
2025/2026 academic year, comprising 30 students from the experimental class and 30 from the
control class. The research model used was the 4D method. The steps of research and
development using the 4D model are Define, Design, Development, and Dissemination
(Sugiyono, 2024) .

The data analysis steps or techniques used in this study involved calculating the average
percentage scores from the validation sheets of subject matter experts, media experts, and focus
group tests to determine the level of feasibility and validity. The data was processed using
Microsoft Excel 2016 as follows: :

Xx
P =—-—x100%
XX;

Notes: P = Percentage,Zx = Total score per aspect,Zx; = Ideal score

Next, the researchers determined the feasibility and practicality criteria using predetermined
intervals based on (Accraf Rinjani et al., 2018) :
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Table 1. Product feasibility and practicality criteria

Percentage Criteria Description
81%-100% Very Good Highly valid/no revisions needed
61%—-80% Good Valid/no revisions needed
41%—-60% Fair Less valid/needs revision
21%-40% Insufficient Invalid/needs revision
0%—20% Very insufficient Very invalid/needs revision

N-Gain is calculated to determine the improvement in students’ mathematical reasoning ability.
According to Hake (Dewi & Harahap, 2016) , N-Gain is calculated using the following formula:
g= Spost — Spre
Smaks — Spre
Notes: g = N-Gain, spre = pretest score, spost = posttest score, Smax = maximum score for the
item.
Table 2. N-Gain Score Criteria

Criteria Explanation

g>0.7 High
03<g=<0.7 Moderate

g<0.3 Low

Table 2 represent the criteria of N-Gain score that used in this research. In addition, the data
obtained after the product was revised were analyzed to determine the achievement levels and
differences in mathematical reasoning ability and resilience between the experimental and
control groups, as well as N-Gain, using normality tests, homogeneity tests, and t-tests
processed using IBM SPSS Statistics 26.

RESULTS AND DISCUSSIONS
Results

In the Define stage, gathering information to support the research process was essential through
observation, interviews, and questionnaire completion to identify the issues found at the
targeted research site. Additionally, the researcher collected information regarding the needs of
teachers, students, and materials aligned with the curriculum agreed upon at the school. The
preliminary study was conducted by analyzing Learning Outcomes, Learning Objective
Sequences, Learning Objectives, and indicators used in creating instructional materials and
teaching modules that would serve as products in this planning stage. One method employed
was a discussion with peers, professional teachers, and lecturers to analyze the results of the
information collection conducted previously.

Table 3. Summary of findings from the preliminary study

No Actual Situation Desired Situation Cause
Teachers have not yet Technology can be utilized to Efforts to  improve
made effective use of the fullest to provide teachers’ technological

technology meaningful learning competencies remain
minimal

Students’ prerequisite Students must understand the Students have varying

knowledge is still weak  basic concepts of the previous levels of prior

2 material before moving on to knowledge, so they are

the next not given appropriate

instruction
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No Actual Situation Desired Situation Cause

Students are still given Students are engaged in Teachers lack varied

routine problems with meaningful and in-depth methods or approaches in
3 unclear instructions. activities and are expected to their teaching

Consequently, students’ think at the HOTS level

thinking remains at the

LOTS level

Teachers’ teaching Teachers create small-group Teachers have limited

methods are varied, but activities that make students time to design effective
4 the instructional materials feel confident, happy, and lessons

do not support meaningful aware of the mathematics

learning instruction provided

Resilience toward Students enjoy engaging Instructions that do not
5 mathematics remains very mathematics lessons foster perseverance,

weak causing students to be

reluctant to ask questions

Oth-grade teachers still It is hoped that teachers can Not all teachers can
6 need appropriate master technology and media operate technology

strategies for teaching to  introduce  geometry effectively

geometry in the classroom through Geogebra, etc.

Teachers collaborate with Teachers can utilize this data
7 guidance counselors to for group learning needs

obtain data on students’
initial abilities.

In the Design phase, the product developed in this study is a Cooperative Integrated Reading
and Composition (CIRC) learning model supported by Canva. This learning model is linked to
interactive learning media that must be designed in such a way as to suit the age of the students
targeted by the research. The data collection instruments at this stage consist of instruments for
reading skills, mathematical reasoning ability, mathematical resilience, teacher responses, and
student responses. The product developed is a Canva-assisted CIRC learning model integrated
with interactive learning media tailored to students’ characteristics and learning styles. The
resulting teaching materials include Interactive Learning Media (ILM), Worksheets, and a
Canva-assisted teaching module on Similarity. The ILM contains concepts, proofs, and practice
problems. The use of the Canva platform is based on the government’s support for professional
education accounts, as well as its ease of access and use by teachers and students.

Once the media had been developed into the desired design, the researcher proceeded to the
product design validation stage with media experts and subject matter experts during the
Development phase. After receiving validation and feedback from several experts, the
researcher revised the product based on the feedback provided. During the Development phase,
the data collection instruments used were a teacher response questionnaire and a student
response questionnaire. Small-group trials and field trials were conducted with the following
detailed activities: 1) Demonstrating the interactive learning media during instruction to gauge
the responses of teachers and students to the initial product, which had been deemed suitable
by media and subject matter experts. 2) Students provided feedback on the initial product design
by completing the questionnaire. The following are the feedback and improvements made to
the developed product.
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Table 4. Improvements and feedback on the developed product

Before

After

a  Simplify the display, which contained too many animations in the learning media

b

bt uM i nkk:&rhmgﬂodmm
!vdvl sodet ngltlglbcrpdiﬁso nu’ : B e it
Casbs =180

I-h)-l-hntt‘ﬁ“ -
e

b
m,..i'i:' bers .nd-t
a+hec180

M
Borts yang sejujar dengan A= garis bests

M sudut terbentuk dari dua
sinar dan titik pangkalnya
berhimpit

AUt

Sudut terbentuk dari dua
sinar dan titlik pangkainya
berhimpit

b 4

c Expanding the answer column space on the assessment sheet

Latihan Saal !
1. Garba bertkut memsyskkan dss pasing gans s Sal sats WAt dkeabes bewarmy
o Tratukon beswr it ying bia
b Berikan dwa coonh passagin soit yang Derpelurss dn Derolak belakang. Jeaskan secht sudet
wrietut mengapa dapu dikatakan Depess dan benodak belakany'

3 Tentskon nis ¢ packs preriber berikt! (Cusakn hobungn e st U

[}
) Pabotkn puobrberat. |

b Teondos nilai x
b Tendkos meARC

Half-page layout

Lathan Seat
V. Gt v don s yonareg parm sosper Saladh e iaet Akotaban benmmys

S dan berclak sk Jelmbsn o vahe vt
e et i e

o7

2 Townukam et x pads punbas beviion (Gem

s bobem o s vache )

3 Perbetiban pember Senika

& Tewsdon wie
b Temhdon ms ARG

Full-page view

d Adding a column for writing members' names and their distribution on the worksheet

in more detail

LEMBAR KERJA PESERTA DIDIK (LKPD)

O Pertemesske  :1

Nama Kelompek
Anggoes i1 4
! s

Tejuun Pembelafersa
3 Meaggunakan hubungan antar sudut yang terbesnsk oleh dua gans yang berpotoagan

\l-dd Pembelajaran : Coaperatnve Integrated and Reading Composition (CIRC)
+ Petunjuk
Bacalah lembar kerja peserta didic (LKPD) dengan cermat!
Diskwsilcan setiap permasalaban dan pertanyaan yang ada dabam LKPD ini melalui diskusi dengan teman
[r——
3. Jika sda pertanvasn atso hal yasg tidak di meagers, esstalah bantusn dars guns uatuk mesielaskan!
4. Nilas maksmal dapat diraih selalus ketepatan dalacs mespanad LKPD dan asesmen formatsf
+ Membagi Kelompek
Bagilah kelompekmu ssesads beberapa peran!

A LEMBAR KERJA PESERTA DIDIK (LKPD) KINESTETIK

7 Pertessuan ke i1

Petunjuk

1. Bacalah leasbar kerja peserta didik (LKPD) dengan cermat!

2 Diskusikan setiap permasalaban dan pertanyasn yang ads dalam LKPD s eselalui diskusi desgan
teman kelompokmu!

3. Jika ada pertamyaan atau hal yang tidak i meagerts, mintalsh bantuan dari gars untuk

4. Nilai makcsimal dapat dirah melalui ketepatan dalam menjewab LKPD dan asesmen formatif

4 Pengelompokkan
Nama Kelompok :
Anggots  : 1. Pemateri : 3. :
 BE S Y —— 4. Editing tugas .........
Anggots Kinestetsk sserancang alat Alat dan Baban yaag perts dussaphan cleh anggots kmestetik

duantaamya
® 2 bush lids Tusuk Sate
o 1 bush penggans

* 2 bush busur derajat

_ e Add the syntax/phases of the CIRC learning model to each session
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No slides displaying the syntax/phases of
the CIRC learning model

£ Pengelompokkan
Kelompok al menelaah materi yang disajikan
pada media ini dengan baik

) Eksplorasi Pengetahuan
Bacala ajikan, lalu temuka

am segitiga adalah 181

The Dissemination stage is a research and development procedure involving the dissemination
of the completed revised results so they can be utilized by other schools. Limited dissemination
was conducted by providing an interactive learning web platform to the school where the
research took place. Dissemination was implemented in classes VII-J and VII-K, each
consisting of 6 sessions: 1 session for a pretest, 4 sessions for instruction, and 1 final session
for a posttest. The learning activities were also differentiated by treatment. The experimental
class, VII-J, was taught using the Canva-assisted CIRC learning model along with validated
teaching materials, while the control class, VII-K, used deep learning instruction aligned with
the latest curriculum at the time.

Validation was conducted by experts to assess the validity of the research instruments—
specifically the developed instructional materials—in terms of relevance, accuracy, and quality
of content, language appropriateness, presentation suitability, and graphic design. The
validation results served as the basis for revising and refining the instructional materials. The
validators’ overall assessment of the teaching materials using the Canva-assisted CIRC
approach generally yielded the same conclusion: “Very Good” and suitable for use with minor
revisions. The revised drafts from these expert validators were subsequently provided to
teachers as pre-test validators.

Front-end validation was conducted with expert teachers and competent professionals familiar
with the product in this study. The validation instruments used a questionnaire format to assess
the content of the materials and an interview format to discuss the developed product in greater
detail. The validation process involved presenting the initial product, having it evaluated by
validators, conducting interviews, having the researchers make improvements, and having the
validators re-evaluate it as part of the revision process. The results of the subject matter expert
validation are presented in Table 5. The following is a summary of the feasibility results from
the small-group pilot test involving 3 subject matter experts:

Table 5. Validation results from three subject matter experts regarding the product

Response from
Subject Matter Average

No Aspect Expert Validators (%) Notes
1 2 3
1 Content 8 85 75 82 Highly valid/no
revisions needed
2 Language 80 88 83 83 Highly valid/no
revisions needed
3 Presegtatlon of learning 30 g7 67 78 Valid/no revision
materials needed
4 Consistency with the 30 90 70 30 Valid/no revision
approach needed
5 Meets the criteria for 90 90 30 g7 Highly valid/no

conceptual discovery revision needed




548 Cahyani, Hendriana & Sugandi.

Response from
Subject Matter Average

No Aspect Expert Validators (%) Notes
1 2 3

6 LKPD Display 80 90 87 86 Highly valid/no
revisions needed

Completeness of LKPD
content in accordance Highly valid/no
7 with the selected 80 100 87 89 revisions needed

material
Consistency with the Highly valid/no
8 approach in the LKPD o3 87 87 89 revision needed
Highly valid/no
Average of all aspects 84 89 79 84 revision needed
(Very Good)

Based on Table 5, six aspects met the “Very Good” criteria. Therefore, the CIRC-modeled
instructional materials created with Canva can be considered highly suitable, even though they
received only a few suggestions for improvement. Additionally, there are validation results for
the interactive learning media developed using Canva. One validator holds a valid certificate in
the field of technology. Below are the validation results from the media expert.

Table 6. Media expert validation results for the product

No Aspect P (%) Description
Media appeal Highly valid/no revisions
1 90
needed
Physical Appearance Highly valid/no revision
2 90
needed
3 Color and image combination in the media 80 Valid/no revisions needed
4  Media suitability for the environment 80 Valid/no revisions needed
5 Completeness of media components 80 Valid/no revision needed
6 Alignment of media with student R0 Valid/no revision needed
characteristics
7  Instructions for using the media 80 Valid/no revision needed
8 Ease of use 80 Valid/no revision needed
Average 83 Highly Valid (Very Good)

Based on Table 6, two aspects of the product were deemed highly valid and suitable for use,
while the other six aspects were suitable for use with minor revisions based on the feedback
provided. After the product underwent improvements and met the criteria for suitability, the
researcher concluded that the product was suitable for use and distribution to students in a
small-group pilot test to assess the practicality of the developed product.

In the first small-group pilot test, 3 students were involved to determine the extent of their
understanding and the readability of the Similarity material they had learned. Subsequently, in
the second small-group pilot test, 6 students were involved. The following are the students’
responses to the product provided:
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Table 7. Readability and practicality results for the product (small-group trial)
No Aspect Responses from 3 students Responses from 6 students
P P (%) Notes P (%) Description

Media appeal Valid/No revisions Highly valid/no

1 73 82 -
needed revision needed
2 Physical Appearance 73 Valid/no revision needed &3 ngh}y validino
revision needed
Combination of colors Valid/no revisions Highly valid/no

3 . . . 72 81 >
and images in the media needed revisions needed
4 Megha suitability for the 77 Valid/no revision needed 87 ngh}y validino
environment revision needed

Completeness of media Valid/no revision

5 67 Valid/no revision needed 80
components needed
6 Media Smtablhw . for 82 Valid/no revision needed 88 ngh}y validino
student characteristics revision needed
7 Media usage guidelines 30 Valid/no revisions 30 Valid/no revision
needed needed
Ease of use of the media Highly valid/no revision Highly valid/no
8 85 88 >,
needed revisions needed
Valid/no revision Very valid/no revision
Average 76 needed 84 needed
(Good) (Very Good)

After revisions based on various inputs, there were significant differences. Out of the 8 aspects
of product feasibility and readability, 6 aspects were rated as highly valid, while the other 2
were rated as feasible and valid. This indicates that the product can be distributed for the next
phase of testing, namely the large-scale trial.

After obtaining the readability results from the small-group pilot test, the researcher conducted
interviews with students to obtain detailed feedback on the identified shortcomings. In addition
to the validators, the students also provided input to normalize the scale-slider function.
Initially, the scale buttons did not function properly. Consequently, students had difficulty using
them. Feedback from the students indicated that the zoom in/out functions on the learning media
were not working properly.

After conducting an evaluation, final validation, and improvements to the product, the
researcher then conducted a large-scale pilot test. The large-scale pilot test was conducted at
the same school in Class VII-H for the 2024/2025 academic year, where students had not yet
received material on similarity, with a total of 30 students. The large-scale trial was conducted
to measure the readability, effectiveness, or suitability of the instructional materials developed
by the researcher for a broader audience. One of the techniques the researcher used to obtain
data from this trial involved administering the product and then conducting a questionnaire
regarding the product using the CIRC learning model supported by Canva in its entirety.

The results of the large-scale pilot test were used as the basis for revising the interactive learning
media in the subsequent stage. The revision stage involved testing the design and product
feasibility of the pilot test results, which had undergone various revisions, resulting in a product
that is highly suitable and effective in terms of alignment with the students’ age group and its
methodology. Revisions were based on the data and information collected during the field pilot
test. In the research by Cahyani et al.,(2025) the Canva-assisted media was found to be suitable
and effective for students with a visual learning style. The following are the results of the large-
scale pilot test regarding the feasibility and practicality of the product:
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Table 8. Student response scores regarding product practicality (extensive trial)

No Aspect P (%) Description
1 Media appeal 89  Highly valid/no revisions needed
2 Physical Appearance 88 Highly valid/no revision needed
3 Combmaﬂgn of colors and images 87 Very valid/no revision needed
in the media
4 Megha suitability  for  the 87 Highly valid/no revision needed
environment
5 Completeness of media 88 Highly valid/no revision needed
components
6 The suitability O.f t‘he medium for 86  Highly valid/no revisions needed
student characteristics
7  Instructions for using the media 86 Highly valid/no revision needed
8 Ease of use of the media 88 Highly valid/no revision needed
Average 87 Very valid/no revisions needed
g (Very Good)

Based on Table 8, 87% of the developed products received a very good response to proceed to
the next stage. This was followed by the dissemination stage, which was implemented in Grade
VII-J (Experimental Class) and Grade VII-K (Control Class) in the 2025/2026 academic year.

The results of the analysis of mathematical reasoning skills in the experimental and control
classes before and after the implementation of the developed product are presented.

Table 9. Results of statistical analysis of the product trial for the experimental and control

classes
Mathematical Reasoning Ability
Statistical Experimental Class Control Class
Data Pre-test Post-test n-Gain Pre-test Post-test n-Gain
x 5.00 61.87 0.49 3.97 45.97 0.36 .
% 417  51.56 . Moderate 45 38.31 _ Medium
SMI 120
S 3.96 17.45 0.15 - 3.49 14.74 0.14 -
N 30 30

Based on Table 9, data were obtained with the measured variables being mathematical
reasoning ability and resilience. These data served as a basis for further data analysis to
determine their significance. The mean pretest score for mathematical reasoning ability was
5.00% for the experimental class and 3.97% for the control class. After instruction using
teaching materials based on the CIRC approach supported by Canva was implemented, the
mathematical reasoning ability of students in the experimental class reached 51.56% of the ideal
maximum score, with an n-Gain of 0.49 (moderate), indicating a fairly significant improvement
following the implementation of the CIRC learning model supported by Canva. This suggests
that after receiving instruction on similarity, a difference was observed compared to before the
material was introduced. The mathematical reasoning ability in the control class reached
45.97% of the ideal maximum score, with an n-Gain of 0.36 (moderate), indicating an
improvement following the implementation of conventional instruction. Both groups showed
changes; however, the class that received the Similarity lesson using the Canva-assisted CIRC
learning model demonstrated higher-quality mathematical reasoning ability compared to
conventional instruction (the deep learning approach). This is also evidenced by the differing
standard deviations of the two classes. The experimental class had a larger standard deviation
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than the control class, indicating that the mathematical reasoning skills of the experimental class
were more varied.

This study will analyze the achievement of mathematical reasoning skills, with the research
hypothesis to be tested being: “The mathematical reasoning skills of students using the Canva-
assisted CIRC learning model are better than those using conventional instruction.”

Before beginning instruction, the researcher administered a pre-test on mathematical reasoning
regarding similarity, consisting of 6 questions given to both the experimental and control classes
to determine students’ initial abilities before the intervention. After the pretest was
administered, the researcher conducted instruction using different treatments. The experimental
class received CIRC learning supported by Canva, while the control class received conventional
instruction following the general Merdeka curriculum. Posttest data were obtained by
administering a mathematical reasoning test to students after the treatment was administered.
The purpose of the posttest was to determine whether the mathematical reasoning skills of
students in the experimental class were better than those in the control class.

To observe any improvement in mathematical reasoning ability before and after the
intervention, the analysis continued by examining the N-Gain scores from the pretest and
posttest. After the N-Gain data met the requirements for normality and homogeneity tests, a
two-sample t-test was conducted, with the following hypotheses:

Ho : m; < m; (there is no significant difference in students’ reasoning ability between those
whose learning used the Canva-assisted CIRC learning model and those who used
conventional learning)

Hi : m; >my (there is a significant difference in students’ reasoning ability between those whose
learning uses the Canva-assisted CIRC learning model and those using conventional
learning)

The testing criteria are as follows:

If the significance value is > 0.05, then Ho is accepted

If the significance value is < 0.05, then Ho is rejected

The results of the N-Gain t-test are presented in the following table:

Table 10. Results of the t-test for students' mathematical reasoning ability

t-test for Equality of Means
t Df  Sig. (2-tailed)
N-Gain Equal variances assumed  4.223 29 0.000

Based on the data in Table 10, it can be seen that the significance values for the class that
received instruction using the Canva-assisted CIRC learning model and the class that received
conventional instruction are less than 0.05; therefore, Ho is rejected. It can thus be concluded
that there is a significant increase in students’ reasoning ability among those whose instruction
used the Canva-assisted CIRC learning model compared to those who received conventional
instruction.

The same procedure was followed to assess the significance of student resilience. The data
obtained were ordinal data converted into interval data using the Method of Successive Intervals
(MSI). The results of the statistical tests are presented below, along with the analysis of the
Final Student Resilience Scores:
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Table 11. Results of the statistical analysis of the product test for the experimental and
control classes

Statistical Final Scale Final Scale
Data Experimental Class Control Class
x 94.63 90.27
S 7.37 5.47
N 30 30

Based on Table 11, the average final score for student resilience in the experimental class was
94.63, while the average final score in the control class was 90.27. The data indicate that the
resilience of students in the experimental class was higher than that of the control class. This
study analyzed resilience outcomes, with the research hypothesis to be tested being: Students’
resilience using the CIRC learning model assisted by Canva is better than that of students using
conventional learning. The first test on the resilience questionnaire data was a normality test,
followed by a homogeneity test and a two-sample t-test. The hypotheses regarding student
resilience are as follows:

Ho : The mathematical resilience of junior high school students whose learning uses the
Cooperative Integrated Reading and Composition (CIRC) learning model supported by
Canva is no better than or equal to that of students using conventional learning. (1 <

t2)
H; : The mathematical resilience of junior high school students whose learning uses the

Cooperative Integrated and Reading Composition (CIRC) learning model supported by
Canva is better than or equal to that of students using conventional learning (¢, > u,)

The testing criteria are as follows:
If the significance value is > 0.05, then Ho is accepted
If the significance value is < 0.05, then Ho is rejected

After the normality and homogeneity tests were met, the two-sample t-test was conducted. The
following table shows the t-test results for students’ final resilience scores.

Table 12. Results of the t-test for students’ final resilience scores

T Df  Sig (2-Tailed)
Resilience Score  Based on Mean 2476 29 0.019

Based on Table 12, it can be seen that the significance value (two-tailed) is < 0.05, specifically

g = 0,0095 = 0,01, which means that the Ho is rejected. Thus, it can be concluded that the

mathematical resilience of junior high school students whose learning utilizes the Cooperative
Integrated Reading and Composition (CIRC) model assisted by Canva is better than or equal
to that of students using conventional learning methods.

Discussions

During the Define stage, after interviews, validation of teaching materials, and classroom
observations were conducted, several findings were obtained. Interview results indicated that
mathematics teachers at the school had followed the government’s latest policies and
regulations in the learning process. However, the use of technology in mathematics instruction
had not yet become a consistent practice. Major challenges included limited time to develop
technology-based instructional materials and the uneven mastery of current technology among
teachers. Discussions with the guidance counselor revealed that at the beginning of the
semester, the school had mapped students’ learning styles, allowing this data to be utilized to
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optimize instruction. The researcher also discussed with a colleague who has over ten years of
teaching experience and learned that teachers still face difficulties in teaching geometric
transformations that require a high level of conceptual understanding.

Based on these findings, the researcher concluded that reinforcing foundational geometry
concepts must begin early. Although GeoGebra has the potential to visualize geometric
concepts, this study focused on the topic of Similarity by utilizing Canva as an engaging visual
medium, aligning with the researcher’s expertise in its design. This choice is supported by
various studies showing that Canva effectively improves learning outcomes, creativity, and
learning innovation (Saputra et al., 2022; Effendi et al., 2023; Ilham et al., 2023; Ardiyani et
al., 2023; Ramos, 2024; Castillo-Cuesta et al., 2024).

In line with findings from the field, Mukuka et al.,(2023) argue that some teachers were not as
supportive of students’ mathematical reasoning as they believed they were. Additionally,
Mukuka & Tatira, (2025) state that digital professional development remains a challenge.
Therefore, during the planning phase, the researcher intends to create a product that can
effectively visualize the material using Canva. The researcher did not use Geogebra; this is
because Canva is more engaging and can be integrated with other interactive applications.
Furthermore, the selected model is Cooperative Integrated Reading and Composition (CIRC)
because students’ literacy skills remain below average based on PISA 2018. Thus, the
researcher chose this model to assess students’ effectiveness in literacy during mathematics
learning.

To foster high resilience in students, they were guided to follow an engaging learning sequence
so that they actively experience the reading process to discover new concepts through activities
designed to achieve the intended learning objectives. Thus, the researcher adopted the
Cooperative Integrated Reading and Composition (CIRC) model to observe students’
mathematical literacy processes and help them become accustomed to them. Several previous
studies indicate that cooperative learning models have a positive impact on learning outcomes
(Rahmi & Marnola, 2020) , (Agnia, 2024) . Below is the design and analysis of the CIRC model
using Canva.

Table 12 . Analysis of the CIRC learning model

CIRC Model 1 CIRC Model 2 CIRC Model 3

Core CIRC Activities Core Activities of CIRC Core CIRC  Activities
According to Suyitno According to Marlina,(2019),  According to Agnia, (2024)
(Rahmi &  Marnola, a.The teacher provides a.the teacher begins by

2020), instructions on the learning  introducing a new concept
a. One member or a group material, to guide student
reads, b. Teachers divide students into  exploration, whether
b.Making predictions or  homogeneous or  sourced from the teacher or
interpreting the content  heterogeneous groups, other media,
of the reading, c. Teachers provide students b.Students, working in

including writing down  with instructions on reading  groups, are given the
what is known, what is and writing skills and guide  opportunity to share their
being asked, and them in synthesizing the prior knowledge, after

representing the results of their discussions  which they are able to
question with a  into conclusions, essays, or  build upon it and combine
variable, other products. it with group learning, with
c. Collaboratively d. Students explore knowledge the  expectation  that

creating a summary or from various sources, discuss  discussions will arise from
plan to solve the it in groups, and present or their observations,
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problems presented in apply the results of their c.Ultimately, students are

the reading material group discussions. able to present the results
d. Writing down the e.Conducting assessments or  of their observations, after
problem-solving  steps quizzes which the teacher and
in order, and f. Awarding recognition to the  students can exchange
e. Mutually revising and  group that demonstrates the  suggestions and feedback
editing the work or  best performance based on the discussion
solutions.

Therefore, the researcher incorporated technology, which is expected to capture students’
attention and motivate them to learn mathematics in a more engaging way. The sequence of
activities in the Cooperative Integrated Reading and Composition (CIRC) learning model,
supported by Canva and designed by the researcher, consists of the following phases: a)
grouping (heterogeneous groups based on initial diagnostic assessments); b) exploring
knowledge through Canva; c) creating a plan of action; d) group discussion/presentation; e)
assessment.

Based on the preliminary study conducted during the Define phase, the researcher proceeded to
design learning media, worksheets, and learning modules that were tailored to the initial needs
identified. In the Design phase, the researcher designed the media using Canva and Construct
2 to make them more interactive, while the worksheets and modules were designed using Canva
and Microsoft Word 2016. Additionally, the researcher designed a differentiated learning
module based on the data regarding students’ learning styles. This was done to ensure students
receive instruction tailored to their specific learning styles.

During the Development phase, trial-and-error adjustments to the media and other instructional
materials were made based on feedback from teachers, academic advisors, and students. The
validity of the developed product was deemed appropriate and effective after undergoing a
series of extensive processes. Validity tests were conducted with experienced teachers and
media experts, resulting in feedback and revisions to the developed product. Similarly, during
small-scale and large-scale trials, the developed product still encountered technical challenges
in the field; thus, the researchers documented these potential issues to anticipate them during
the dissemination phase.

During the dissemination phase, the product was piloted in Grade 7-J and Grade 7-K during the
2025/2026 academic year, both of which had not yet covered the topic of similarity. Thorough
preparation and a predetermined timeline constituted the final process to assess the
effectiveness of the developed product in teaching the topic of similarity. Although their initial
abilities were the same, their learning processes exhibited distinct characteristics. The
Experimental Class (VII-J) was treated with the CIRC learning model assisted by Canva, while
the Control Class (VII-K) received only a deep learning approach using lecture and discussion
methods. Both groups showed improvement in mathematical reasoning skills. However,
significantly, students in the Experimental Class demonstrated higher mathematical reasoning
skills than those in the Control Class. In addition to the difference in instructional approaches,
the Control Class was not provided with visually engaging media. It was limited to the teacher
or students looking at the student textbook. Based on the above description, it can be concluded
that the development process of the Canva-assisted CIRC cooperative learning model aligns
with the stages designed in the 4-D framework and can enhance students’ mathematical
reasoning and resilience.

Based on the analysis conducted through the Define and Design stages, the developed
product—the Canva-assisted CIRC learning model—is highly feasible and valid for use in
enhancing students’ mathematical reasoning skills and resilience. The product has been
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validated by subject matter experts and media experts through a lengthy process of discussion
and revision. The validation results from subject matter experts and media experts fall into the
"highly valid" category, while the validation results from teachers and students regarding
practicality fall into the "highly practical" category. Therefore, the resulting product is highly
suitable for use and aligns with the needs of both teachers and students, as it incorporates
procedural, conceptual, and factual elements that prioritize real-world problems.

The factors that place this LKPD in the “highly valid” and “highly practical” categories are as
follows: The CIRC-based E-LKPD developed using Canva is classified as highly valid. This
validity is demonstrated by the strong correlation between the content, learning activities, and
the learning objectives to be achieved. This aligns with the findings of Firman et al. (2024),
who state that a systematic relationship between objectives, content, and learning steps serves
as the primary indicator in determining the “highly valid” category. Additionally, the reliability
of the CIRC-based LKPD supported by Canva is high, making the results obtained reliable for
evaluating student progress (Labuhanbatu, 2022).

The practicality of the E-LKPD is supported by an attractive and systematic visual design
created with Canva. The clear layout and typography make it easier for students to understand
instructions independently. This aligns with Rosmana et al. (2024), who state that visual
modifications using Canva in worksheets make instructions more communicative and engaging,
thereby encouraging student independence in completing tasks. Additionally, another factor
contributing to the developed worksheets being categorized as highly practical is: the E-LKPD
created can be used flexibly; students can access the E-LKPD anytime and anywhere as long
as they are connected to the internet (Triasari et al., 2022) .

Furthermore, the practicality of the Canva-assisted CIRC learning model is demonstrated not
only by its ability to capture attention but also by the numerous elements that can be
incorporated into the platform, which in turn makes it more practical for students to utilize. In
this study, the visual elements designed through Canva at least enable students to visualize and
draw images related to a problem. Previous research conducted by (Hapsari & Zulherman,
2021) , (, (Septiyawati Putri et al., 2022) , (Amri, 2023) , and (Syafitri & Sujannah, 2024)
indicate that Canva-assisted learning media/interactive learning media are effective in
producing good learning outcomes.

Based on the data analysis results, it was found that the mathematical reasoning skills of
students whose learning utilized the Canva-assisted CIRC learning model were better than those
of students in conventional learning. This aligns with the views of , Latifah et al., (2024) ,
Sugandi, et al. (2025), who state that innovative learning models and the use of Canva media
can enhance mathematical reasoning skills. Ayuni et al. (2023) conducted a study using the
CIRC learning model with 11th-grade high school students; Sugandi et al. (2022) used the
Discovery Learning model with 8th-grade middle school students; and Latifah et al. (2024)
used Canva-based digital comics with 7th-grade students.

The CIRC model is effective in improving mathematical reasoning skills because it integrates
reading, discussion, and composition activities within cooperative learning. Mathematical
reasoning requires the ability to interpret information, select strategies, construct justifications,
and verify the validity of arguments. The structured activities in CIRC systematically train these
cognitive processes.

First, the reading stage encourages students to deeply understand the problem, thereby
minimizing misconceptions and helping to identify relevant information—both explicit and
implicit—before the problem-solving process. Quasi-experimental findings indicate that
integrating reading strategies into mathematics instruction contributes to improved problem-
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solving and numeracy skills (Hamidi et al., 2022) , thereby reinforcing the role of reading as an
interpretive foundation for reasoning.

Second, the discussion stage provides a space for social interaction to clarify concepts, negotiate
meanings, and test hypotheses. Through structured discussions, students articulate reasons,
critique assumptions, and revise strategies based on group feedback. Research from 2021-2023
reported significant improvements in problem-solving and numerical strategy indicators
following the implementation of CIRC (Fitriana, 2023) . This aligns with social learning theory,
which emphasizes that verbal interaction reinforces the internalization of thinking processes
and the validation of mathematical arguments.

Third, the composition component requires students to write summaries, justifications, and
presentations. This activity requires the logical and explicit organization of ideas, thereby
strengthening the structure of deductive arguments. Research and Development studies indicate
that students learning through CIRC produce more systematic written justifications compared
to the control group (Ariyana & Suastika, 2022), suggesting an improvement in the quality of
written reasoning as an indicator of mathematical reasoning. Collectively, various empirical
findings indicate that CIRC contributes to skill improvement. In addition to CIRC-based
learning influencing the effectiveness of enhancing mathematical reasoning skills, Canva also
makes a positive contribution to improving mathematical reasoning skills, namely:

The use of Canva enhances the readability and quality of visual representations of mathematical
content, thereby accelerating the interpretation of problems as the initial stage of mathematical
reasoning. Santoso (2022) states that Canva-based e-modules featuring multimodal graphics,
annotations, and step diagrams facilitate students’ identification of relevant information in text-
based problems and abstract concepts. Muhajir (2024) further emphasizes that Canva for
Education strengthens graphical representations that support conceptual understanding. These
findings indicate that the presentation of structured material reduces ambiguity and supports
the selection of strategies and the drawing of inferences, which are components of mathematical
reasoning ability (Santoso, 2022; Mubhajir, 2024). Creating visual artifacts such as solution
infographics, flowcharts, and argumentative posters through Canva encourages the systematic
explicitation of steps and reasons, thereby improving the quality of written reasoning. Akbar
(2024) and several development studies report that tasks based on visual artifacts produce more
coherent and well-structured answers, which serve as indicators of the quality of mathematical
justification. Thus, Canva artifacts function as cognitive representations that facilitate
verification and reflection in the reasoning process (Akbar et al., 2024; Santoso, 2022).

In collaborative learning, Canva supports the creation of shared visual representations that
accelerate the testing of group strategies and arguments. Studies on innovative models
integrating Canva demonstrate improved quality of conceptual discussions as well as the
collective formulation of problem-solving strategies. This process transforms individual
solutions into socially validated arguments, thereby strengthening the internalization of
mathematical reasoning (Rahayu et al., 2023; Oktania, 2024). s have previously conducted ;
their findings indicate that teachers have successfully improved reading comprehension skills
using the CIRC cooperative learning approach. Since reading ability positively correlates with
reasoning ability, this research can enhance students’ mathematical reasoning skills

Based on the data analysis results, it was found that the mathematical resilience of students who
were taught using the CIRC learning model was better than that of students who received
conventional instruction. This indicates that the Canva-assisted CIRC learning model is
effective in improving mathematical resilience. This aligns with the findings of studies by ;
Haryanti et al. (2023); Hutagalung et al. (2025); and Nuramalina et al. (2025), which state that
the implementation of innovative learning models can enhance students’ mathematical
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resilience. The factors that make the CIRC learning model effective in enhancing student
resilience are as follows:

First, the CIRC model prioritizes teamwork, thereby enhancing students’ resilience. This aligns
with the view of Hidayat & Arifin (2022), who state that collaboration in project development
on Canva creates a social support system that is crucial for students to minimize fear of failure
and enhance their resilience. Additionally, the stages in CIRC (reading the problem, identifying
key ideas, and writing solutions) constitute systematic learning activities, thereby helping
students remain calm when facing problems. This aligns with the findings of Cahyani et al.
(2025), who demonstrated that a systematic learning structure helps students stay calm when
confronting difficult problems. With this support. This aligns with the definition of
mathematical resilience as the ability to persist in solving mathematical challenges despite
initial obstacles (Nurkhodijah & Abadi, 2025 ; Maarif et al., 2023). Furthermore, Canva
provides visual representations that facilitate learning, helping students see relationships
between concepts and resolve misunderstandings in real-time. Studies show that the use of
interactive learning media such as Canva increases students’ learning motivation and their
active engagement in the learning process (Santoso et al., 2022 ; Laras Asih & Dewi, 2026) .
High motivation serves as a foundation for students to remain persistent and not give up easily,
which is part of the construction of mathematical resilience

CONCLUSION

Based on the results and discussion outlined above, the following conclusions can be drawn: 1)
The development of a Canva-assisted CIRC learning model to enhance students’ mathematical
reasoning skills and resilience aligns with the steps outlined in the established 4D model and is
effective in improving students’ mathematical reasoning skills and resilience. 2) The Canva-
assisted CIRC learning model is suitable for use in classroom mathematics instruction, as it has
a high level of validity and a high level of practicality. 3) The improvement in students’
mathematical reasoning skills in learning using the Canva-assisted CIRC model is better than
in conventional learning. 4) The mathematical resilience of students in learning using the
Canva-assisted CIRC model is better than in conventional learning. This indicates that the
Canva-assisted CIRC learning model is effective in enhancing students’ mathematical
reasoning skills and resilience.

By adapting the instructional approach to suit students’ needs, mathematics learning should
become meaningful and effective in enhancing mathematical reasoning skills, as students
develop strong resilience to face challenges. With a strong fighting spirit and foundational
reading and mathematical skills firmly established through the CIRC learning sequence, each
individual will cultivate a resilient mindset. These findings open opportunities for further
research so that the CIRC learning model can be applied and modified into a better version.
Additionally, this will be influential because Canva’s continuous updates will make it more
advanced than previous versions; therefore, Canva can be utilized in other studies to create
more varied forms of mathematics learning that are more enjoyable and meaningful.
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