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ABSTRACT  
Background: Elementary education is shaped by social contexts and learning environments that influence 
students’ academic development. Mathematics learning, particularly basic number operations, remains 
challenging due to abstract content and limited contextual instruction. Technology-based learning media offer 
an innovative approach to improving engagement, equity, and learning outcomes within diverse educational 
settings. Methods: This study adopted a qualitative case study approach to examine the integration of science 
and technology in elementary mathematics learning, particularly in teaching basic number operations. Data 
were collected through classroom observations and semi-structured interviews with the homeroom teacher to 
explore instructional strategies, learning dynamics, and the use of technology-based learning media. Findings: 
The findings indicate that students experienced significant difficulties in understanding basic number 
operations due to abstract content and limited interactive learning experiences. The integration of technology-
based learning media, particularly interactive and visual digital tools, increased student engagement, 
motivation, and conceptual understanding of mathematics. Effective technology use, supported by appropriate 
infrastructure and teacher creativity, transformed mathematics learning into a more active, meaningful, and 
student-centered process. Conclusion: Based on these things, it can be concluded that teachers need to improve 
their competence in providing good pedagogy to students in the classroom. With the advancement of 
digitalization, it can be a solution and improve the learning process of students in mathematics subjects in 
elementary schools. Novelty/Originality of this article: This study offers original insight by situating 
technology-integrated mathematics learning within the social and educational environment of elementary 
classrooms, highlighting how teacher-driven digital pedagogy can address learning inequities and foster more 
inclusive, student-centered outcomes in line with interdisciplinary social–education perspectives. 
 

KEYWORDS:  basic number operations; digital pedagogy; elementary mathematics 
learning; technology-based learning media; student-centered learning.
 

 
1. Introduction  
 

Education has a strategic role in shaping the quality of a nation's human resources. 
Through education, students are not only directed to acquire knowledge, but also equipped 
with the ability to think, behave, and act rationally in facing various life problems (Hu, 
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2024). At the basic education level, the learning process becomes an important foundation 
for the intellectual development and character of students, because it is at this stage that 
basic values, learning habits, and initial mindset begin to be formed systematically. The 
success of learning in elementary school will greatly determine the readiness of students to 
follow the educational process at the next level. 

One of the subjects that has an important role in basic education is mathematics. 
Mathematics not only serves as a tool for calculation, but also as a means to train logical, 
analytical, and systematic thinking skills. Through mathematics learning, students are 
invited to understand the relationships between concepts, solve problems, and develop 
accuracy and perseverance. Therefore, mastering mathematical concepts from an early age 
is an inevitability that cannot be ignored. However, in practice, learning mathematics often 
faces various challenges, especially in helping students understand abstract basic concepts. 

Students' difficulties in understanding mathematics generally begin to be seen in the 
number operations material. Addition, subtraction, multiplication, and division are basic 
concepts that must be thoroughly mastered by elementary school students. If the 
understanding of this material has not been formed properly, then students will experience 
obstacles in learning the next mathematics material (Prabowo et al., 2022; Sukri et al., 
2023). This condition not only has an impact on low learning outcomes, but can also affect 
students' attitudes and motivation towards overall mathematics learning. 

In addition to the characteristics of the material, the learning approach used by 
teachers also has a great influence on the success of mathematics learning. Learning that is 
still teacher-centered and emphasizes memorization tends to provide less room for 
students to build an understanding of concepts independently. Students become passive 
and simply follow instructions without really understanding the process that is going on. 
Therefore, a more contextual, meaningful, and accommodating approach to learning is 
needed to accommodate students' different abilities and learning styles. 

Along with the times, the learning process is faced with the demands of change that 
require adjustments in the way of teaching and learning. Today's student learning 
environment is increasingly influenced by social dynamics and the advancement of 
civilization that demands more complex thinking skills (Shutaleva, 2023). In this context, 
teachers are required to be more creative in designing learning so that the material 
presented can be well received by students. Learning is no longer enough if you only rely on 
textbooks, but needs to be supported by various sources and media that are able to help 
students understand concepts more completely. 

Therefore, efforts to improve the quality of mathematics learning in elementary schools 
need to be carried out continuously through the development of learning strategies, 
methods, and media that are relevant to the needs of students. Appropriately designed 
learning is expected to help students build a strong understanding of math, foster 
confidence, and form a positive attitude towards the learning process. This introduction is 
the starting point for learning more about how mathematics learning can be developed 
adaptively and innovatively to address today's learning challenges. 

Currently, the development of science and technology/Ilmu Pengetahuan dan Teknologi 
(IPTEK) in the digital era is currently taking place very rapidly and has a wide impact on 
various sectors of life, including the education sector. Advances in information technology, 
the internet, and artificial intelligence have driven the transformation of the learning 
paradigm from conventional learning to digital-based and interactive (Safitri, 2024; Ahmad 
et al., 2023). In the context of basic education, the development of science and technology 
requires teachers to be able to integrate technology as a means of supporting learning so 
that the teaching and learning process becomes more effective, efficient, and relevant to the 
characteristics of 21st century students. Mathematics as an abstract subject requires the 
support of technology-based learning media that is able to visualize symbolic concepts into 
a more concrete form and is easy to understand by elementary school students (Efendi et 
al., 2025; Dewi, 2023). 

Mathematics learning in elementary schools is one of the fields that urgently needs the 
support of science and technology based innovation. Mathematics has abstract, systematic, 
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and hierarchical material characteristics, so it often causes difficulties for students, 
especially in the material of number counting operations such as addition, subtraction, 
multiplication, and division. These difficulties, if not handled appropriately, can have an 
impact on low learning motivation and student learning outcomes. Therefore, a learning 
approach is needed that is able to bridge abstract mathematics concepts into more concrete 
and easy to understand elementary school students. 

One of the rapidly growing innovations is the use of learning websites and interactive 
digital media as a means of supporting mathematics learning. Technology-based media 
allows for the integration of text, images, animations, videos, and interactive exercises that 
can improve student motivation, engagement, and learning outcomes (Wati et al., 2024; 
Susilawati, 2023). Various studies have shown that the use of digital media and interactive 
multimedia is effective in improving students' understanding of number counting 
operations, such as addition, subtraction, multiplication, and division (Ratnasari et al., 2024; 
Apriani et al., 2025). The use of digital media is also in line with the demands of digital 
literacy in the Independent Curriculum, where students are encouraged to learn 
independently, reflectively, and meaningfully. Website-based learning media allows 
students to get hands-on feedback, iterate on material as needed, and learn at their own 
pace (Ulya et al., 2025; Marlis et al., 2025).  

In addition, the use of digital applications and platforms such as Canva has been proven 
to be able to provide more interesting, visual, and contextual mathematics learning for 
elementary school students (Jannah et al., 2023; Rubiyanti & Novianti, 2025). However, the 
implementation of science and technology in mathematics learning in elementary schools 
is inseparable from various challenges. Limited infrastructure, internet access, and 
teachers' readiness and competence in managing technology-based learning are still major 
obstacles (Aliyyah et al., 2025; Rahmi et al., 2024). Therefore, increasing teachers' 
technological literacy through training and mentoring is an important factor so that the use 
of digital media can run optimally and have a positive impact on student learning outcomes 
(Ammalia et al., 2025; Sutinah & Suryaman, 2025). 

Based on the results of observations and interviews, it was found that out of 32 grade 
VI students, as many as 24 students or 75% experienced obstacles in learning mathematics, 
especially in number calculation operation materials, while only 8 students or 25% showed 
good learning potential. This condition shows that there is a gap in understanding basic 
mathematical concepts that need to be addressed immediately through appropriate 
learning innovations (Iqbal et al., 2025; Pramudita, 2024). The homeroom teacher's efforts 
have been in the form of giving multiplication tables and distributing them in students' 
notebooks as a memory aid. However, this strategy has not yielded optimal results, 
especially for students who experience conceptual difficulties and lack of intensive 
mentoring.  

Teachers' limited time due to busy activities outside school also affect the effectiveness 
of the learning process in the classroom (Sundari & Prihatin, 2025; Yuswatiningsih & 
Hariyono, 2025). Over time, homeroom teachers have tried to innovate learning by utilizing 
Canva's digital platform as a website-based learning medium. Canva's utilization, including 
interactive features and artificial intelligence (AI) support, has been shown to significantly 
increase students' interest, motivation, and understanding of math concepts (Pramono et 
al., 2025). Various studies have also shown that Canva-based learning media is effectively 
used in elementary school mathematics learning, especially in number counting operations 
(Sari et al., 2025; Taufiq et al., 2025). 

Thus, the case study is relevant to examine in depth how teachers utilize science and 
technology as an integral part of mathematics learning strategies in the classroom. The use 
of science and technology is not only positioned as the use of digital media, but also as a 
pedagogical approach designed to help teachers present the concept of number counting 
operations in a more systematic, visual, and contextual manner. Through the use of Canva-
based learning websites, teachers can organize interactive materials, exercises, and 
evaluations so that the learning process becomes more engaging, adaptive, and centered on 
student needs (Sutinah & Suryaman, 2025; Rubiyanti & Novianti, 2025). The use of science 
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and technology in mathematics learning allows teachers to play the role of facilitators who 
guide students in building understanding of concepts, not just conveying information. 

Teachers can leverage digital features, such as animations, learning videos, interactive 
quizzes, and automated feedback to help students understand the gradual and meaningful 
process of addition, subtraction, multiplication, and division (Jannah et al., 2023; Pramono 
et al., 2025). With the support of digital media, teachers can also differentiate learning, 
provide reinforcement for students who experience difficulties, and enrichment for 
students who have better abilities (Taufiq et al., 2025). Thus, the use of science and 
technology-based learning websites has the potential to be a strategic solution for teachers 
in improving the quality of mathematics learning, closing the gap in learning outcomes, and 
creating active, meaningful, and sustainable learning in elementary schools. 

 
2. Methods 
 

This case study was carried out at Pohuwato Regency, with the aim of finding out in 
depth how to use science and technology (science and technology) in mathematics learning, 
especially in the material of number counting operations in class VI. This study uses a case 
study approach because it allows researchers to comprehensively understand the real 
conditions of learning, the role of teachers, and the dynamics of student learning processes 
in the context of a particular school environment. According to Yuswatiningsih & Hariyono 
(2025), a case study is a descriptive research that aims to conduct an intensive and in-depth 
investigation of individuals and social units by utilizing various important variables related 
to the development of the subject being studied. Therefore, this approach is considered 
appropriate to reveal in detail the practice of using science and technology carried out by 
homeroom teachers of grade VI. 

Data collection in this case study was carried out through observation and interviews, 
which were designed to explore factual information about the mathematics learning 
process and teachers' strategies in utilizing learning technology. Observations were made 
to see firsthand learning activities in the classroom, teacher-student interaction, and the use 
of science and technology-based media during the teaching and learning process. 
Meanwhile, the interview was conducted directly with the homeroom teacher of grade VI 
as the main informant, in order to gain a deeper understanding of the background, 
pedagogical considerations, and obstacles faced in the implementation of technology-based 
learning in the classroom. 

 

 
Fig. 1. Interview with grade VI teacher  

 
The interviews in this study use a semi-structured method, so that the researcher has 

flexible question guidelines and can develop according to the flow of discussion during the 
question and answer process. This approach allows researchers to explore teachers' 
experiences more openly, including teachers' views on students' abilities, the effectiveness 
of learning methods that have been applied, and the potential use of science and technology 
as math learning solutions. The results of the interviews showed that grade VI students had 
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an imbalance in learning potential, which had an impact on students' suboptimal 
understanding of the material on comprehensive number counting operations. 

The imbalance of abilities was evident in the discussion and question and answer 
process in the classroom, where as many as 24 students or about 75% experienced 
difficulties in understanding the concepts of addition, subtraction, multiplication, and 
division while only 8 students or about 25% had the potential ability to understand the 
subject matter. So this requires special attention in overcoming problems that occur in 
grade VI students. The following is a diagram of the ability acquisition of grade VI students. 
 

 
Fig. 2. Ability of grade VI students 

 
Through the diagram, it appears that the ability in the classroom in mathematics 

subjects is dominated by students who lack the potential for broad understanding. Various 
improvement efforts that have been made by homeroom teachers in grade VI, such as 
repetition of materials and providing additional exercises, are still not able to achieve the 
expected learning targets. This condition encourages teachers to look for alternative 
solutions that are more innovative and adaptive to the needs of students, one of which is 
through the use of science and technology as supporting learning media. The use of science 
and technology in mathematics learning is seen as a strategic solution to overcome students' 
learning constraints, because technology allows for the presentation of materials that are 
more visual, interactive, and easy to understand. 

In addition, in the 21st century era, learning activities are also supported by the 
availability of technological devices such as digital interactive boards (smartboard TV) used 
by teachers to display multimedia-based learning materials. The existence of this facility is 
an important supporting factor in the implementation of science and technology-based 
learning, as well as strengthening the role of teachers as facilitators who direct students to 
learn actively, meaningfully, and contextually in mathematics subjects. So teachers need to 
prioritize competence and skills in digitalization. 
 

3. Results and Discussion 
          

This study uses an interview method between homeroom teachers and researchers in 
obtaining information. The interviews in this study use a semi-structured method, so that 
the researcher has flexible question guidelines and can develop according to the flow of 
discussion during the question and answer process.  
 

“In sixth-grade Mathematics, I strive to avoid monotony by minimizing lectures and 
encouraging student engagement through discussions and problem-solving. Lessons 
typically begin with a short video or relevant case study to provide students with context 
before moving on to the core material. Students are then divided into groups and given 
mini-project-based assignments, such as direct observations in the school environment on 
scales or comparisons. I also utilize Smartboard TVs to display presentations, simulations, 
and interactive assignments to make learning more visual and engaging. I believe that 

75%

25%

Unable Able
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the use of learning media is key to increasing student motivation and learning success, 
especially since they are already familiar with technology. Therefore, I use Canva's AI 
integration to transform abstract Mathematics material into interactive simulations, 
such as 'Tug of War' or a Numeracy Calculator on positive and negative number 
operations. Through these interactive and game-like media, students become more 
enthusiastic, dare to try, understand concepts more easily, and ultimately achieve better 
learning outcomes.” (T.W.W.K.E, teacher) 
 

3.1 Analysis and findings 
 

Grade VI elementary school students occupy a very strategic position in the basic 
education system because it is the final stage of establishing the academic foundation and 
readiness for students' transition to secondary education. In this phase, students are not 
only required to master basic reading, writing, and numeracy skills, but are also expected 
to be able to understand concepts in a more in-depth, structured, and applicative manner. 
Mathematics as one of the core subjects plays an important role in shaping students' logical, 
systematic, and critical way of thinking. Therefore, mathematics learning in grade VI cannot 
be treated as a mere repetition of previous material, but as a process of maturing conceptual 
understanding that will be a long-term provision for students. However, the reality of 
learning math in many elementary schools, especially in areas far from urban centers, 
shows that students' understanding of basic math concepts such as number counting 
operations is still shallow. 

Many students are able to memorize formulas or problem-solving steps, but have 
difficulty applying these concepts in different or more complex contexts. This condition 
shows that mathematics learning still tends to be oriented towards the end result, not on 
the thought process. As a result, students lack flexibility and cognitive confidence when 
faced with new problems, so math is often considered a difficult and daunting subject. At 
the same time, the development of science and technology has changed the way humans 
learn, communicate, and interpret information. Today's grade VI students are part of a 
generation that grew up in a digital environment, where visualization, interactivity, and 
speed of access to information are part of their daily lives. Synchronization between student 
characteristics and conventional learning methods has the potential to cause a widening 
learning gap. When math learning is delivered in an abstract and monotonous manner, 
students lose relevance and connection between the material being studied and the reality 
they are experiencing. 

Mathematics learning in grade VI, shows that there are serious challenges in mastering 
the basic concept of number counting operations. Based on the results of observations and 
interviews, most students still have difficulty understanding the concepts of multiplication, 
addition, subtraction, and division as a whole. This phenomenon clearly reflects the gap in 
the quality of learning between regions, where teaching methods in areas far from urban 
centers often do not receive equivalent pedagogical techniques. As a result, students' 
confidence decreases drastically when faced with problem-solving problems, which then 
triggers a sense of inferiority and decreased motivation because they feel far behind the 
competency standards of other peers. This condition is in line with the views of Efendi et al. 
(2025) and Dewi (2023) who stated that a weak understanding of basic mathematical 
concepts is often influenced by the limitations of learning strategies and the lack of use of 
contextual media. 

In addition, the gap in learning quality is also influenced by geographical conditions and 
limited access to educational innovation, as conveyed by Safitri (2024) and Wati et al. 
(2024). Thus, the problems that occur do not only come from students' abilities, but also 
from learning systems and approaches that are not fully adaptive to their learning needs.  
This problem becomes even more evident when the available textbook media, even though 
it is equipped with tools such as multiplication tables, are not able to have a significant 
impact on students. Most students tend to get stuck in short-term memorization methods 
that are easy to forget when they have to apply concepts in more varied questions. Students 
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tend to memorize without understanding the meaning of the concepts underlying the 
number counting operation. This is strengthened by the findings of Pramudita (2024) and 
Apriani et al. (2025) which state that memorization-based mathematics learning has the 
potential to hinder students' critical thinking skills.  

Static learning media are also less able to facilitate the visualization of abstract 
mathematical concepts, as conveyed by Ratnasari et al. (2024) and Susilawati (2023). 
Therefore, more interactive and flexible learning media is needed so that students can build 
a gradual and meaningful understanding of concepts. This condition shows how wide the 
gap in access to educational technology is at the elementary level, where students are still 
heavily dependent on static print learning resources, while the needs of the times demand 
more dynamic learning. The monotonous classroom atmosphere without the touch of 
innovative media ends up creating the stigma that math is a scary subject, so classroom 
interactions tend to be passive and boring. In an effort to overcome these problems, 
homeroom teachers of grade VI began to take advantage of the development of science and 
technology through the use of Canva's AI-based learning media. 

Digitizing learning is one of the relevant approaches to bridge this gap. The use of 
digital technology in mathematics learning is not solely aimed at following trends, but as a 
pedagogical effort to strengthen the understanding of concepts through more concrete, 
visual, and interactive representations. Through digital media, symbolic mathematical 
concepts can be transformed into a more meaningful learning experience, so that students 
not only know "how" to solve problems, but also understand the "why" a concept works. In 
grade VI of elementary school, the need for digital-based mathematics learning becomes 
increasingly urgent because the material taught begins to demand high-level thinking skills. 
Number counting operations are no longer stand-alone, but integrated in problem-solving, 
reasoning, and decision-making. Without the right media support, students with 
heterogeneous abilities will find it difficult to follow learning optimally. Digitization of 
learning allows teachers to present materials with varying levels of complexity, so that they 
can accommodate different students' abilities and learning styles in one class. 

The use of this technology is in line with the ideas of Ahmad et al., (2023) and Marlis et 
al., (2025) who emphasize the importance of integrating digital media in learning to improve 
the quality of the learning process. With the problems that occur among grade VI students, 
solutions are found that can overcome the challenges faced and optimize learning. To 
address this issue, teachers are starting to take advantage of technological advancements by 
using Canva's AI-based learning media. However, in the early stages of implementation, the 
use of Canva AI is still limited to presenting materials through LCD projectors, so learning 
interactions tend to be one-way. This condition shows that the utilization of science and 
technology depends not only on the availability of applications, but also on the support of 
learning devices and designs that allow for optimal active student engagement. A significant 
development occurred when schools began to use Smartboard TV as a means of supporting 
mathematics learning. This digital interactive board allows students to interact directly with 
Canva's AI-based learning media through touch and visual activities. This is in line with the 
findings of Iqbal et al. (2025) and Wati et al. (2024) who stated that interactive technology 
is able to increase the engagement and learning motivation of elementary school students. 

With the Smartboard TV, mathematics learning is no longer passive, but encourages 
students to be directly involved in the process of promoting the concept of number counting 
operations. The integration of this device shows that the success of the use of science and 
technology is greatly influenced by the readiness of the infrastructure and the creativity of 
teachers in managing it. This condition then underwent significant changes after schools 
began to integrate the use of Smartboard TVs. This equipment comes as a solution to 
previous limitations, where touchscreen features allow games such as "tug-of-war 
numeracy" and "math sack competition" to be played directly by students in front of the 
class. With Smartboards, technology is no longer a spectacle, but a concrete gaming tool. 
Students can swipe, draw, and press numbers on the screen with their own hands, which 
directly increases their motivation and engagement. This transition from projector to 
smartboard  proves that proper device support goes a long way in determining the extent to 
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which equitable and interactive digital access can truly be perceived by students in the 
classroom. 

 

 
           Fig. 3. Introduction of digital interactive board (Smartboard TV) 

 
Through Canva AI, teachers can present the concepts of multiplication, addition, and 

subtraction in the form of images, animations, or videos that are easy for students to 
understand. This innovation is expected to help students who have difficulty understanding 
abstract material to make it more concrete and fun. The use of digital learning media such 
as Canva AI also provides students with the opportunity to learn independently and 
repeatedly. Students can access the material at any time, either at school or at home, giving 
them more time to practice and strengthen their understanding of math concepts. In 
addition, this digital media can adjust the difficulty level of the questions according to the 
abilities of each student, making learning more personalized and effective. The use of 
science and technology through Canva AI learning media is expected to make the 
atmosphere of learning mathematics more lively, interactive, and no longer boring. Students 
who previously struggled and lacked confidence are expected to become more motivated, 
active, and able to master basic mathematical concepts more effectively. This innovation is 
also the first step in creating learning that is adaptive to technological developments and 
student needs in the digital era. 

Canva AI in grade VI marks an innovative step in mathematics learning. Teachers use 
Canva AI to design interactive web-based learning media that students can access, such as 
"numeracy tug-of-war" games and "numeracy sack racing races". This medium is designed 
to address students' boredom and difficulty in understanding mathematical concepts, 
especially a large number of operations. The use of website-based media allows students to 
learn independently and collaboratively. Educational games created through Canva AI not 
only boost motivation but also reinforce concept understanding through fun and contextual 
learning experiences. Through interactive media, students are encouraged to think 
critically, solve problems, and connect mathematical concepts with everyday life. Learning 
is no longer just about memorization, but emphasizes conceptual understanding and 
application. 

In this case, the use of web-based learning media through Canva AI also encourages the 
application of active and collaborative learning. Activities such as counting games and 
interactive quizzes require students to think critically, collaborate, and solve problems 
contextually. This is in line with the views of Ulya et al. (2025) and Pramono et al. (2025) 
who emphasize the importance of students' active involvement in meaningful learning. 
These findings show that the use of science and technology designed pedagogically is able 
to create a more enjoyable learning atmosphere and is relevant to the needs of students in 
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the digital era. The games "tug-of-war numeracy" and "numeracy sack racing competition" 
are concrete examples of deep learning apps/websites. 

 

 
Fig. 4. Implementation of digitalization interactive board (Smartboard TV) 

 
The use of science and technology in mathematics learning also has an impact on the 

psychological aspect of students, especially in building confidence and positive attitudes 
towards mathematics. When students are exposed to interactive learning media that are 
visually and contextually designed, they no longer feel intimidated by abstract symbols, 
numbers, and counting operations. Students must analyze problems, collaborate, and make 
decisions quickly, allowing high-level thinking skills to develop. Students become more 
active, enthusiastic, and confident in facing math challenges. Thus, mathematics learning is 
not only oriented towards cognitive achievement, but also plays a role in shaping students' 
mental and emotional readiness to face more complex learning challenges. A tech-friendly 
learning environment can reduce math anxiety and encourage students to dare to try, make 
mistakes, and learn from the process.  

In terms of teacher professionalism, the integration of science and technology in 
mathematics learning is a means of reflection and sustainable competency development. 
Teachers are required to continue to adapt to technological developments, update learning 
strategies, and check the effectiveness of the media used. This process indirectly encourages 
a culture of lifelong learning for teachers, where innovation does not stop at one particular 
medium or application. The use of Canva AI is an example of how teachers can develop their 
pedagogical creativity by combining technology, teaching materials, and student 
characteristics in one whole learning unit. This feature is especially helpful for students who 
need more time to understand the material. Teachers also benefit from the ease and 
flexibility of Canva AI's design. Teachers can customize materials to meet the needs of the 
classroom, update content, and integrate various digital learning resources. This shows that 
the right integration of technology is able to revive students' interest in learning, 
transforming the classroom atmosphere that was originally rigid into a learning laboratory 
that is active, fun, and relevant to the needs of today's digital generation. 

The sustainability of the use of science and technology in mathematics learning also 
needs to be supported by systematic and long-term oriented planning (AlAli et al., 2023; 
Gamage et al., 2022. Technology integration should not be incidental or just follow trends, 
but should be part of school learning planning and development. With the support of school 
policies, teacher capacity building, and continuous evaluation, science-based learning 
innovations can evolve into consistent and widespread good practices. In this context, the 
experience shows that the use of technology designed pedagogically can be a catalyst for 
change towards mathematics learning that is more inclusive, adaptive, and relevant to the 
demands of the digital era. 
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3.2 Implications 
 

This study shows that the success of the use of science and technology in mathematics 
learning is greatly influenced by the readiness of school facilities and infrastructure. The 
availability of supporting devices such as Smartboard TVs and adequate access to 
technology are important factors in optimizing the use of Canva's AI-based media. Wati et 
al. (2024) and Ahmad et al. (2023) emphasized that without adequate infrastructure 
support, technology-based learning innovations have the potential to not run optimally. 
Therefore, the use of science and technology needs to be systematically planned in order to 
have a real impact on the quality of learning. In addition to infrastructure, teacher 
competence and digital literacy play a key role in the successful integration of science and 
technology. Teachers are required not only to be able to operate technology, but also to 
integrate it into effective learning strategies. Aliyyah et al. (2025) and Rahmi et al. (2024) 
emphasized the importance of teacher training and mentoring so that technology is used 
pedagogically, not just as a presentation tool. By improving teacher competence, science 
and technology-based mathematics learning can be directed to develop understanding of 
concepts, not just attract students' attention. 

Collaboration between schools, parents, and local governments is essential to address 
the digital divide. From an evaluation perspective, the use of interactive media makes it 
easier for teachers to monitor students' progress in real-time. Teachers can provide hands-
on feedback and adjust learning strategies according to students' needs. The long-term 
benefit of leveraging Canva AI is the creation of an adaptive, creative, and collaborative 
learning culture in elementary schools. Students not only master math but also acquire 
digital skills and critical thinking skills needed in today's era. The integration of science and 
technology in mathematics learning can be a model for other schools in developing 
technology-based learning innovations. With an in-depth approach and interactive media, 
learning mathematics becomes more relevant, engaging, and meaningful for students. 

The role of teachers in this context is very central. Teachers no longer only function as 
conveyors of information, but as designers of learning experiences that are able to integrate 
technology with the purpose of learning mathematics. The use of digital platforms such as 
Canva AI, for example, opens up space for teachers to develop learning media that are 
creative, contextual, and in accordance with the characteristics of students. Through visual 
design, animations, and educational games, teachers can transform the atmosphere of 
learning mathematics that was previously rigid into a more lively and participatory 
atmosphere. Digitization of learning also provides opportunities for more personalized and 
adaptive learning (Rizvi  et al., 2025; Strielkowski et al., 2025). Students can learn at their 
own pace, repeat ununderstood material, and get feedback in person. This is especially 
important for grade VI students who have potential imbalances, where some students need 
special time and approaches to understand math concepts. With the support of technology, 
teachers can facilitate a variety of learning needs without sacrificing the achievement of 
overall learning goals. 

In addition to the cognitive aspect, digital-based mathematics learning also has an 
impact on the affective aspect of students. Direct interaction with interactive digital media 
can increase students' motivation to learn, curiosity, and confidence. When students feel 
actively involved in learning, they are more willing to try, are not afraid to make mistakes, 
and are more open to the learning process. This condition is very important to reduce the 
math anxiety that elementary school students often experience. The integration of 
mathematics and the digitization of learning in grade VI also contributes to the development 
of 21st century skills. Students not only learn to count, but also learn to think critically, solve 
problems, collaborate, and use technology responsibly. Mathematics learning integrated 
with technology helps students understand that mathematics is not just a school subject, 
but a useful thinking tool in everyday life and various fields of science. 

In the long term, the implementation of this strategy is expected to be able to eliminate 
the gap in the quality of learning between regions by making the learning model a reference 
for other schools in Pohuwato Regency. The use of interactive media as an adaptive solution 
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to the limitations of the learning environment proves that teachers' creativity supported by 
technology can create great changes (Mhlongo et al., 2023; Moltudal et al., 2022). This will 
gradually build a healthier education ecosystem and contribute to a sustainable learning 
environment, where a culture of reflection, adaptability to technology, and alignment with 
student needs is the main foundation in producing a digitally proficient and digitally 
competent generation. 

From a pedagogical perspective, using Canva AI provides an opportunity for teachers 
to develop more personalized and adaptive learning (Hariyanto et al., 2025). Teachers can 
provide feedback directly, adjust the difficulty level of the material, and facilitate the diverse 
learning needs of students. Overall, the use of Canva AI as a mathematics learning medium 
shows great potential in improving the quality of learning. The innovations carried out by 
teachers reflect the strategic role of educators as agents of change in facing the challenges 
of 21st century learning. With the right science and technology support, mathematics 
learning can be developed to be more inclusive, interactive, and meaningful, as well as good 
practices that can be replicated in other elementary schools 

However, the digitization of mathematics learning cannot be separated from the 
challenges that come with it. Limited facilities and infrastructure, internet access, and 
teacher readiness are still obstacles in many elementary schools. Therefore, the use of 
technology needs to be planned realistically and contextually, adjusted to school conditions 
and student characteristics. Digitalization is not the final goal, but a means to improve the 
quality of learning. Math learning should be geared towards strengthening conceptual 
understanding, not replacing the role of teachers or eliminating direct interaction in the 
classroom. Technology needs to be positioned as a supporting tool that enriches the 
learning experience, while teachers remain the main director, facilitator, and companion in 
the learning process. With this approach, mathematics learning can take place in a balanced 
manner between the use of technology and the strengthening of pedagogical interactions. 

The importance of understanding mathematics and digitization of learning in grade VI 
is also related to efforts to reduce the gap in education quality between regions. When 
technology is used appropriately, schools in resource-constrained areas can develop 
innovative and relevant learning. This shows that the quality of learning is not solely 
determined by geographical location, but by the creativity of teachers and the support of 
the education system in facilitating the use of science and technology. Overall, grade VI 
elementary schools require a broader, more in-depth, and adaptive approach to learning 
mathematics to technological developments. Strengthening the understanding of 
mathematical concepts through the digitization of learning is a strategic step to prepare 
students to face the challenges of continuing education and life in the digital era. 
Mathematics learning that is integrated with technology not only improves learning 
outcomes, but also forms a positive attitude towards learning, strengthens thinking skills, 
and fosters students' confidence as lifelong learners. 

 
4. Conclusion 
 

Based on the case study of science and technology in mathematics subjects with 
learning media created through Canva AI, it can be concluded that the integration of 
technology in mathematics learning has a significant positive impact. Canva's use of AI-
based media can present material in a way that is more interactive, visual, and easy for 
elementary school students to understand. Canva's features, which are easy to access and 
use on computers and mobile devices, also make it easy for teachers and students to learn. 
From a learning outcomes perspective, Canva's use of AI-based learning media has proven 
to be effective in improving students' math performance.  

Teachers can take advantage of Canva's various features, such as templates, 
animations, and illustrations, to create materials that meet students' needs and often 
abstract the characteristics of math content. In addition, schools need to provide training 
and guidance for teachers to be more proficient in designing and developing digital learning 
media using Canva AI. This training is important to ensure that teachers can harness Canva's 
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full potential, as well as adapt the medium to students' developmental levels and learning 
needs. In addition, collaboration between teachers in sharing experiences and creating 
learning media can also improve the overall quality of education. 

Therefore, to support the sustainability and effectiveness of the use of Canva AI, schools 
and education offices are expected to provide adequate technology infrastructure, such as 
stable internet access and adequate digital devices in the classroom. Periodic evaluations of 
Canva's media use also need to be conducted to assess their impact on student learning 
outcomes and motivation, as well as to identify barriers to future improvement. 

The use of science and technology through Canva AI can continue to be developed as 
an adaptive and relevant innovation in mathematics education. Thus, the development of 
digital-based mathematics learning in grade VI elementary schools is not just a 
methodological innovation, but an urgent pedagogical need. Through careful planning, the 
use of appropriate technology, and the active role of teachers as agents of change, 
mathematics learning can be a strategic means in creating a generation that excels in 
numeracy and is digitally competent. 
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