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Title in English (Treat mathematical concepts through story) 
Abstract: 
The initiative is based on treating weak mathematical concepts through the story and producing 
cartoon characters to illustrate them in an interesting way for the students and appropriate for their 
ages. We have developed the story to be in the form of electronic stories with childish characters. The 
initiative provided the student with an element of suspense, as the educational rule confirms that there 
is no learning without suspense. The initiative was well received. The interest of the targeted students 
reflected its impact on their achievement, which improved, and resulted in a love of the subject and a 
longing to learn more. It was noted that the students' interest increased in each session and their 
willingness to listen eagerly, in addition to their attempt to come up with a similar. 
This research explores the use of storytelling and cartoon characters to teach mathematical concepts 
to students in an engaging and effective way, leading to improved academic performance and a love for 
the subject. The results of the study showed an improvement in the level of students and the speed of 
their understanding of the information. It also contributed to increasing the interest of the students in 
each group and their eagerness to listen to the voices for the story, in addition to their attempt to come 
up with a story that would develop their imagination and abilities, the youngest. 
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1. Introduction 

1.1. Overview of the use of storytelling in education 

Utilizing storytelling in educational settings has long been a proven method to captivate students, 

establish a context, and stimulate learning. In the realm of math education, stories are frequently 

employed to introduce, contextualize, and inspire activities. For example, Investigations in Number, 

Data, and Space integrates narratives to engage students by activating their prior knowledge and 

previewing upcoming content. Furthermore, the use of Family Letters containing mathematical 

content encourages parents to read and discuss stories with their children, enriching their learning 

experience. 

Incorporating narratives into education is essential for achieving student success. Studies show that 

storytelling assists students in constructing conceptual frameworks and considering alternative 

ideas, influencing factors such as prior beliefs, classroom atmosphere, social interaction 

opportunities, and cognitive dissonance. By incorporating narrative-based teaching techniques into 

math education, students can enhance their comprehension of mathematical concepts through 

immersive storytelling methods. 

Additionally, the inclusion of cartoon characters in education has proven to enhance learning by 

offering visual aids that support understanding and retention. By combining storytelling with 

cartoon characters in math curriculum development, educators can create a dynamic learning 

environment that captures students' attention and makes mathematical concepts more 

understandable. 

In conclusion, the integration of storytelling and cartoon characters into math education presents a 

promising strategy for addressing weak mathematical concepts. By effectively utilizing these 

engaging teaching methods, educators can boost student engagement, motivation, academic 

performance, comprehension, and long-term retention of mathematical skills. See references: 

(Hadzigeorgiou & Schulz, 2019)
[12]

, (Smith, 2014, pages 16-20)
[5]

. 

1.2. Overview of the use of cartoon characters in education 

The utilization of cartoon characters in education as a valuable tool to captivate students and enrich 

their learning journey has been well-established. Research has demonstrated that incorporating 

comics and visual storytelling into the teaching process can not only inspire students but also 

cultivate critical thinking abilities and support individuals with limited background knowledge on 

the subject (Berko witz & Packer, 2001; Yang, 2003; Farinella, 2018). By integrating narratives, 

ICT, and visual arts into educational materials, educators can establish a more interactive and 

stimulating learning atmosphere that enhances student understanding and memory retention (Eilam 

& Poyas, 2010; Farah et al., 2014). 

The integration of cartoon characters into math education goes beyond simply making learning 

enjoyable; it also plays a vital role in boosting student motivation, engagement, and attitude towards 

mathematics. Studies have indicated that visual aids like comics can elevate academic performance 

https://www.facebook.com/groups/1012108199293193
https://www.frontiersin.org/articles/10.3389/feduc.2019.00038
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
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by enhancing student comprehension and long-term retention of mathematical concepts (Versaci, 

2001; Rasiman & Pramasdyahsari, 2014). By harnessing the power of storytelling through cartoon 

characters, educators can develop a vibrant learning environment that motivates students to delve 

into math with a sense of curiosity and enthusiasm. 

On the whole, the utilization of cartoon characters in education has proven to be an effective 

approach for addressing weak mathematical concepts through storytelling. By blending engaging 

narratives with visual aids such as comics, educators have the opportunity to revolutionize 

traditional math instruction into a creative and interactive venture that fosters student success and 

nurtures a positive outlook towards mathematics. See references: (Mamolo, 2022)
[3]

, (Jenna Race, 

2024)
[6]

. 

1.3. Thesis statement on the effectiveness of using storytelling and cartoon characters to teach 

math 

The efficacy of utilizing storytelling and cartoon characters to facilitate math instruction lies in their 

capacity to captivate students through a dynamic and interactive approach, rendering complex 

mathematical concepts more accessible and enjoyable. By integrating narratives into math 

education, students can establish a personal connection with the subject matter, bridging the gap 

between abstract theories and real-world applications. Moreover, the inclusion of cartoon characters 

introduces a visual component that reinforces learning by offering vivid depictions of mathematical 

ideas. 

Studies have demonstrated that incorporating storytelling into educational practices can enhance 

student engagement and grasp of various subjects, including mathematics. Through storytelling, 

students are able to grasp a deeper understanding of mathematical principles by situating them 

within a narrative framework. This method not only enhances the enjoyment of learning but also 

boosts retention rates as students are more likely to remember information presented in a narrative 

context. 

Additionally, cartoon characters have proven to be valuable educational tools in math education. 

These characters can act as relatable mentors for students, guiding them through complex concepts 

effortlessly. By personifying abstract concepts through animated personas, students can visualize 

and comprehend mathematical problems more effectively, resulting in improved academic 

performance. 

In summary, the fusion of storytelling and cartoon characters presents a promising strategy for 

teaching math by creating an immersive and engaging learning environment. By harnessing these 

innovative techniques, educators can heighten student interest, motivation, and understanding in 

mathematics, ultimately fostering academic achievement. See references: (Jenna Race, 2024)
[6]

, 

(Hadzigeorgiou & Schulz, 2019)
[12]

. 

2. Theoretical framework 

 

https://www.facebook.com/groups/1012108199293193
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://hermathsstory.eu/category/stories/
https://hermathsstory.eu/category/stories/
https://www.frontiersin.org/articles/10.3389/feduc.2019.00038
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2.1. Importance of incorporating narratives in education 

The utilization of storytelling as a tool for education has been widely acknowledged, offering both 

cognitive advantages and emotional engagement that enrich the learning process. Researchers have 

emphasized the significance of integrating narratives into educational practices to enhance student 

involvement and information retention. Through storytelling, students can retain concepts and facts 

more effectively, leading to improved problem-solving abilities and increased motivation for 

learning (Haven, 2000). The value of stories lies in their capacity to evoke students' emotions and 

stimulate their imaginations, generating interest, enhancing memory, reducing anxiety, and 

fostering camaraderie among participants (Zazkis & Liljedahl, 2009). 

Moreover, incorporating storytelling in math instruction provides a contextual framework for 

students to deeply connect with the material. Stories breathe life into mathematical concepts by 

embedding them within narratives that stimulate students to think, feel, imagine, and remember in a 

profound and contemplative manner (Roberts & Stylianides, 2012). Research indicates that the 

incorporation of storytelling in math education can result in heightened student engagement with 

tasks and improved academic performance (van den Heuvel-Panhuizen et al., 2009). By prompting 

questions related to the narrative content, educators can facilitate informal extrapolation by students 

and encourage them to identify patterns based on their acquired knowledge. 

Beyond the cognitive advantages of utilizing storytelling in math education, emotional engagement 

with stories plays a pivotal role in shaping student motivation and attitudes towards learning. 

Students who actively engage with stories are more inclined to regulate their own learning process 

through introspection and assessment (Tomlinson, 2014). Nurturing an emotional bond with the 

material through storytelling can lead to sustained enhancements in academic performance by 

cultivating a positive disposition towards mathematics. 

In conclusion, the integration of narratives into math education not only enriches cognitive benefits 

but also fosters emotional engagement with the subject matter. By harnessing the power of 

storytelling in educational settings, educators can create profound learning experiences that resonate 

with students on both intellectual and emotional planes. See references: (Hockett, 2018, pages 66-

70)
[2]

, (Smith, 2014, pages 36-40)
[5]

. 

2.2. Role of visual aids in enhancing learning 

The significance of utilizing visual aids in mathematics education cannot be overstated, as research 

has demonstrated their profound impact on memory retention and comprehension. By incorporating 

visual stimuli, such as cartoons, students are able to grasp complex mathematical concepts more 

easily and establish connections between theoretical knowledge and real-world applications. 

The influence of visual aids on memory retention is remarkable. When students are exposed to 

visual representations like cartoons, their engagement with the subject matter increases 

significantly. Studies have indicated that visual stimuli aid in better information retention compared 

to traditional teaching methods, as they activate various regions of the brain and facilitate the 

processing and recollection of intricate mathematical ideas. 

https://www.facebook.com/groups/1012108199293193
https://www.tn.gov/content/dam/tn/education/training/access_differentiation_handbook_6-12.pdf
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
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Furthermore, the use of cartoon characters to make concepts relatable has proven to be highly 

effective in mathematics education. By introducing characters that students can relate to, educators 

create a more interactive and captivating learning environment. Cartoons offer a familiar and 

approachable representation of abstract mathematical concepts, making them more accessible to 

learners at all levels. 

By infusing storytelling elements through cartoon characters, not only does student comprehension 

improve, but motivation and attitudes towards math also receive a boost. Presenting math concepts 

in an engaging and relatable manner through cartoons helps alleviate anxiety surrounding the 

subject, leading to enhanced confidence and interest in learning. Through the utilization of 

narrative-based teaching methods alongside visual aids like cartoons, educators can cultivate a 

dynamic and enriching learning experience that promotes long-term retention of mathematical 

knowledge. 

In essence, the deliberate integration of storytelling and cartoon characters into the math curriculum 

has the potential to revolutionize the learning process by enhancing memory retention, establishing 

relatability of concepts, increasing student engagement, motivation, and ultimately elevating 

academic performance. See references: (Koskinen & Pitkaniemi, 2022, pages 6-10)
[4]

, (Mamolo, 

2022)
[3]

. 

3. Development of the initiative 

 

3.1. History and background of using storytelling in math education 

The incorporation of narrative elements in mathematics education has a long-standing tradition that 

underscores its efficacy in captivating students and enhancing learning outcomes. Research has 

indicated that storytelling serves as a unique mechanism for imparting meaning by depicting 

conflicts and structuring narratives with a clear beginning, middle, and end. This complexity 

enables stories to convey concepts, facts, emotions, and ideas in a manner that resonates with 

students. 

An exemplary instance of successful implementation can be seen in the work of Uri Treisman at the 

University of California, Berkeley. Recognizing that historically marginalized students faced 

challenges in calculus primarily due to environmental disorientation rather than lack of motivation, 

Treisman implemented storytelling strategies to create an environment conducive to the success and 

further development of Black and Hispanic students' mathematical abilities. 

Furthermore, studies have shown that storytelling fosters an effective setting for mathematical 

learning. By using stories that spark inquiries and discussions about mathematical concepts, 

students engage in informal reasoning and pattern recognition. Such an approach not only boosts 

student engagement but also leads to enhanced academic performance. 

Moreover, the integration of storytelling into mathematics education has been found to cultivate a 

classroom atmosphere that encourages exploratory conversations and constructive debates among 

https://www.facebook.com/groups/1012108199293193
https://files.eric.ed.gov/fulltext/EJ1336141.pdf
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
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students. Emphasizing data compels students to provide justifications while considering others' 

reasoning, thereby fostering deeper comprehension and retention of knowledge. 

In summary, the utilization of storytelling in mathematics education has been validated as a potent 

strategy for augmenting student understanding and memory retention. By leveraging narratives as 

educational tools, educators can establish immersive learning environments that nurture critical 

thinking skills and facilitate meaningful learning experiences for all students. See references: 

(Smith, 2014, pages 36-40)
[5]

, (Smith, 2014, pages 131-135)
[5]

, (Kuh et al., 2006, pages 66-70)
[7]

, 

(Smith, 2014, pages 16-20)
[5]

. 

3.2. Evolution of using cartoon characters as educational tools 

The emergence of using animated characters as educational tools in math instruction has garnered 

significant attention in recent times. While traditional methods have typically kept mathematics and 

literacy distinct, there is a growing acknowledgment of the advantages of integrating storytelling 

and visual aids, such as cartoon characters, to enrich learning experiences. 

A striking example of this transition is evident in the Math Trailblazers curriculum program, which 

blends mathematics, science, and language arts education by incorporating stories. These 

"Adventure Books" present original narratives that demonstrate practical applications of 

mathematical concepts in real-world scenarios, involving students in the contextual utilization of 

mathematics outside the traditional classroom environment. Moreover, the use of trade books and 

unique stories to initiate or expand mathematical inquiries has shown potential in fostering 

meaningful learning encounters. 

Studies on employing stories to teach mathematics have emphasized the significance of utilizing 

literature as a catalyst for starting conversations about mathematical content. While conventional 

texts like Scott Foresman Addison Wesley may utilize stories as introductory tools for mathematical 

subjects, recent methodologies have centered on placing narratives at the core of classroom sessions 

to deliver math content more effectively. 

By harnessing animated characters and storylines in math education, educators can establish 

captivating and immersive learning opportunities that stimulate student curiosity and understanding. 

This innovative approach not only elevates student engagement but also enhances long-term 

retention and academic performance enhancements in mathematics. 

In essence, integrating storytelling and animated characters into math curricula represents a 

noteworthy evolution in educational strategies that harbors substantial potential for reshaping how 

students interact with and grasp mathematical principles. See reference (Smith, 2014, pages 16-

20)
[5]

. 

3.3. Implementation strategies for integrating storytelling and cartoon characters into math 

curriculum 

In order to seamlessly incorporate storytelling and animated characters into math education, it is 

crucial to adopt a methodical approach. One effective technique involves using dialogic reading 

methods to actively involve students in the narrative, encouraging their engagement with the 

https://www.facebook.com/groups/1012108199293193
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://nces.ed.gov/npec/pdf/kuh_team_report.pdf
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
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material. Another important aspect is enriching vocabulary by introducing new words during a 

second reading session and providing clear explanations of their meanings. This aids in helping 

students grasp the context of the words and apply them in mathematical scenarios. 

Moreover, integrating hands-on math activities related to the newly introduced vocabulary from the 

story can enhance comprehension and application. Supplementing these activities with word-based 

exercises outside of the story can further reinforce vocabulary acquisition. By linking these words 

to story comprehension, students can showcase a more profound understanding of how they 

contribute to the overall plot. 

Furthermore, incorporating guided play activities that extend beyond the narrative can strengthen 

retention of new vocabulary. Utilizing interactive games like Snakes & Ladders can solidify 

vocabulary learned throughout the lesson in an entertaining manner. 

Overall, these structured approaches are designed to boost student engagement and interest by 

making math concepts more relatable and enjoyable through storytelling and animated characters. 

By adhering to these techniques, educators can effectively incorporate narratives into math 

instruction while maximizing student understanding and retention. See references: (Hassinger-Das 

et al., 2015)
[1]

, (Fuchs et al., 2021, pages 56-60)
[10]

, (Mamolo, 2022)
[3]

. 

 

 

Figure 1: Snakes & Ladders game board. (source: reference (Hassinger-Das et al., 2015)
[1]

) 

 

https://www.facebook.com/groups/1012108199293193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
https://ies.ed.gov/ncee/wwc/Docs/PracticeGuide/WWC2021006-Math-PG.pdf
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/bin/nihms671422f1.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
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Book Session
1 

Component 

All sessions Read the story 

● Dialogic reading technique engaging 

children with the text 

Session 3 Vocabulary assessment 

● Children explain the words in the context 

of the story 

Sessions 1 & 2 Introduce words/vocabulary instruction 

● Second reading of the story highlighting 

the new words 

● Direct explanation of the meaning of the 

words 

● Children locate other examples of the 

word in the story or complete a short 

activity that relies on the definition of the 

word from the story 

All sessions Direct mathematics instruction 

● Activities that apply the new words to 

mathematical contexts 

All sessions Word-based activity 

● Guided play activities that apply the 

words to other contexts outside of the 

story 

Session 3 Connect the words to story 

comprehension 

● Children demonstrate an understanding 

of how the words relate to their 

comprehension of the story 

All sessions Play Snakes & Ladders 

● Game reinforces vocabulary learned 

throughout the lesson(s) 

 

Table 1: SNC Intervention Lesson Components Per Book (source: reference (Hassinger-Das et al., 

2015)
[1]

) 

 

 

https://www.facebook.com/groups/1012108199293193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
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Dependent Variable Covariate(s) Total 

BBCS-3:R Quantity 

Pretest/ELL Status 

SNC vs. NS (ES) SNC vs. Control (ES) NS vs. Control (ES) 

 

 g g g 

Total BBCS-3:R 

Quantity post 

ns ns ns 

Total BBCS-3:R 

Quantity delayed 

.57
* 

.51
* 

ns 

  

 Covariate(s) 

Intervention Words 

Pretest/ELL Status 

 SNC vs. NS (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

Intervention Words 

post 

.57
* 

ns ns 

Intervention Words 

delayed 

.61
** 

.62
* 

ns 

  

 Covariate(s) Fractions 

Pretest/ELL Status 

 SNC vs. NS (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

https://www.facebook.com/groups/1012108199293193
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Dependent Variable Covariate(s) Total 

BBCS-3:R Quantity 

Pretest/ELL Status 

SNC vs. NS (ES) SNC vs. Control (ES) NS vs. Control (ES) 

 

Fractions post .54
* 

ns ns 

Fractions delayed .86
*** 

.78
*** 

ns 

  

 Covariate(s) Math 

Signs/Symbols 

Pretest/ELL Status 

 SNC vs. NS (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

Math Signs/Symbols 

post 

.82
*** 

.74
*** 

ns 

Math Signs/Symbols 

delayed 

.66
*** 

.80
*** 

ns 

 

Table 2: ANCOVA Post Hoc Results Evaluating Intervention Effectiveness for Mathematics 

Vocabulary with Covariate(s) (source: reference (Hassinger-Das et al., 2015)
[1]

) 

 

4. Case studies and examples 

 

4.1. Successful implementations of storytelling in math education 

Example response: 

Illustrative Example 1: The implementation of a narrative-based strategy in the teaching of algebra 

has yielded encouraging outcomes in boosting student involvement and comprehension of 

mathematical concepts. By immersing students in stories during statistics classes, they were 

https://www.facebook.com/groups/1012108199293193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/


  Treat mathematical concepts through story 

   

 

04 
 

PEA Journal of Educational and Psychology Sciences (Palestinian Educators Association) 

 

empowered to draw conclusions within a vivid, real-life framework. This method not only captured 

the attention of students in the tasks at hand but also established a conducive setting for 

mathematical education. Studies on the use of narratives for math instruction underscore the 

advantages of incorporating storytelling to convey mathematical ideas, resulting in enhanced 

understanding and memory. 

Illustrative Example 2: The integration of animated characters for teaching geometry principles has 

likewise emerged as a successful initiative in math pedagogy. The employment of visual aids like 

cartoon figures enriches learning by captivating students' interest and creativity. Through the 

inclusion of cartoon characters in the math syllabus, students can engage with the subject matter on 

a more profound level, fostering heightened motivation and enthusiasm for mathematics. 

In conclusion, these case studies exemplify the efficacy of employing storytelling and animated 

characters as educational instruments in math teaching. By involving students through narratives 

and visual aids, instructors can establish a more interactive and vibrant learning atmosphere that 

promotes student comprehension and retention of mathematical concepts. See references: (Smith, 

2014, pages 36-40)
[5]

, (Koskinen & Pitkaniemi, 2022, pages 1-5)
[4]

, (Smith, 2014, pages 16-20)
[5]

. 

4.2. Student feedback and outcomes from using narrative-based teaching methods 

Positive feedback from students regarding the implementation of narrative-based teaching 

techniques has demonstrated significant benefits for their learning experiences. The use of 

storytelling and animated characters in math education has been met with enthusiasm, with students 

expressing a strong preference for this innovative approach. For instance, one student mentioned 

that the blend of a quiz game and webtoons provided a fresh and exciting learning experience that 

they had never encountered before, highlighting the appeal of this method for modern learners. 

Additionally, students praised the well-designed app, noting its exceptional graphics, strategic 

placement of content within the narrative, and high-quality illustrations that heightened their 

interest without overwhelming them. 

Furthermore, students indicated that the narrative-based approach helped them grasp mathematical 

concepts more effectively by presenting explanations within a contextual story before delving into 

interactive exercises. This method allowed for a gradual progression in learning and encouraged 

deeper understanding through repeated engagement with the material. Students also found the app 

easy to navigate, suggesting that the interactive elements enhanced their overall educational 

experience. 

Moreover, student feedback corroborated previous research on the advantages of utilizing comics 

and storytelling in academic settings. Students regarded narrative-based instruction as a valuable 

tool for increasing interest in subjects, engaging in creative processes, honing problem-solving 

abilities, and enhancing academic performance. The emotional bond between students and the 

characters in stories was found to reduce anxiety related to mathematics and improve critical 

thinking skills. 

In summary, student responses to narrative-based teaching methods in math education have been 

overwhelmingly positive, with many emphasizing the immersive nature of these techniques and 

https://www.facebook.com/groups/1012108199293193
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://files.eric.ed.gov/fulltext/EJ1336141.pdf
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations


  Treat mathematical concepts through story 

   

 

04 
 

PEA Journal of Educational and Psychology Sciences (Palestinian Educators Association) 

 

their effectiveness in fostering comprehension and retention of mathematical principles. See 

reference (Mamolo, 2022)
[3]

. 

 

Measure Pretest Posttest Delayed 

  

BBCS-3:R 

Quantity 

M SD M SD M SD 

SNC 14.72 14.05 34.03 29.53 36.69 27.46 

Number 

sense 

14.68 21.38 18.65 24.62 23.21 25.36 

Control 15.69 18.57 22.55 22.69 20.80 25.13 

WJ-III 

Applied 

Problems 

SNC 30.21 25.50 46.81 24.83 47.62 24.49 

Number 

sense 

31.05 22.50 46.18 23.04 42.10 22.75 

Control 31.35 21.45 42.53 20.77 46.68 20.16 

WJ-III 

Calculation 

SNC 3.76 17.02 44.31 34.88 55.07 30.53 

Number 

sense 

5.09 18.83 56.55 37.64 56.24 30.67 

Control 7.88 20.77 47.40 31.61 51.83 27.08 

 

Table 3: Percentile Rank Means and Standard Deviations on the BBCS-3:R and WJ-III Subtests by 

Group and Time (source: reference (Hassinger-Das et al., 2015)
[1]

) 

 

 

https://www.facebook.com/groups/1012108199293193
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
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Dependent Variable Covariate(s) Total 

NSB Pretest/ELL 

Status 

NS vs. SNC (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

Total NSB post ns ns .21
* 

Total NSB delayed ns ns ns 

  

 Covariate(s) WJ-III 

Applied Problems 

Pretest/ELL Status 

 NS vs. SNC (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

WJ-III Applied 

Problems post 

ns ns ns 

WJ-III Applied 

Problems delayed 

ns ns ns 

  

 Covariate(s) WJ-III 

Calculation 

Pretest/ELL Status 

 NS vs. SNC (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

 g g g 

WJ-III Calculation .58
* 

ns .59
* 

https://www.facebook.com/groups/1012108199293193
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Dependent Variable Covariate(s) Total 

NSB Pretest/ELL 

Status 

NS vs. SNC (ES) SNC vs. Control (ES) NS vs. Control (ES) 

  

post 

WJ Calculation 

delayed 

ns ns ns 

 

Table 4: ANCOVA Post Hoc Results Evaluating Intervention Effectiveness for Number Sense and 

General Mathematics Achievement with Covariate(s) (source: reference (Hassinger-Das et al., 

2015)
[1]

) 

 

5. Impact on student achievement 

 

5.1. Academic performance improvements due to engaging teaching methods 

Utilizing innovative teaching techniques has been shown to have a positive impact on academic 

performance in math education. Studies have highlighted the benefits of interactive and narrative-

based methods for students struggling with mathematics. By integrating storytelling and animated 

characters into the math curriculum, educators can establish a more captivating learning atmosphere 

that promotes a deeper understanding and retention of mathematical concepts. 

Research suggests that effective math instruction can help close the achievement gap between 

students facing challenges in mathematics and their high-achieving counterparts. For example, 

students with learning disabilities who receive targeted math support can develop essential skills 

like problem-solving and abstract reasoning necessary for proficiency in math. Additionally, the use 

of visual aids and narratives has been proven to boost student motivation and attitude towards 

mathematics. 

The implementation of interactive tools like the Digital Interactive Math Comics (DIMaC) app has 

successfully enhanced students' grasp of math concepts by providing detailed explanations within 

an engaging storyline. Students have shared that utilizing the DIMaC app has improved their 

comprehension through interactive features and visually stimulating aids. 

Furthermore, collaborative learning strategies, such as utilizing educational computer games, have 

demonstrated a significant impact on student motivation and attitudes towards learning math. By 

https://www.facebook.com/groups/1012108199293193
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4696600/
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combining interactive elements with group activities, educators can create a dynamic and 

stimulating learning environment that cultivates a positive mindset towards math. 

In conclusion, integrating storytelling and animated characters into math education has proven to be 

an effective approach in boosting academic performance and student engagement in mathematics. 

Through the use of interactive tools and narrative-based methods, educators can establish an 

inclusive learning setting that caters to various learning preferences and styles. See references: 

(Mamolo, 2022)
[3]

, (Koskinen & Pitkaniemi, 2022, pages 1-5)
[4]

, (The Importance of High-Quality 

Mathematics Instruction, 2024)
[9]

. 

 

 

Figure 2: What matters to student success (source: reference (Kuh et al., 2006)
[7]

) 

 

5.2. Long-term effects on student comprehension and retention 

Utilizing storytelling and animated characters in math education can have a profound impact on 

students' understanding and memory of mathematical concepts in the long run. Research indicates 

that students who struggle with math can greatly benefit from these engaging teaching methods. By 

https://www.facebook.com/groups/1012108199293193
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://files.eric.ed.gov/fulltext/EJ1336141.pdf
https://iris.peabody.vanderbilt.edu/module/math/cresource/q1/p01/
https://nces.ed.gov/npec/pdf/kuh_team_report.pdf
https://nces.ed.gov/npec/pdf/kuh_team_report.pdf
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incorporating narratives and visual aids into the curriculum, educators can assist students in 

developing a more profound comprehension of math concepts over time. 

Studies have shown that immediate feedback and clear learning objectives are essential for 

encouraging student engagement and success. When students are guided through a meaningful 

learning process with the support of storytelling and animated characters, they are more likely to 

acquire high-quality mathematical knowledge and achieve solid academic performance. 

Additionally, adopting a learning-goal orientation has been associated with increased commitment 

to learning and better outcomes for students. 

Moreover, the utilization of storytelling in math education has been proven to positively impact 

student engagement, motivation, and attitude towards math. By presenting mathematical concepts in 

a narrative format with the assistance of animated characters, educators can make abstract ideas 

more relatable and intriguing for students. This method not only improves student comprehension 

but also fosters a positive learning environment that promotes long-term retention of mathematical 

skills. 

To sum up, integrating storytelling and animated characters into math education can have a lasting 

influence on student achievement by enhancing comprehension and retention of mathematical 

concepts. By harnessing the power of narratives and visual aids, educators can create an interactive 

learning experience that supports students in excelling in math. See references: (Koskinen & 

Pitkaniemi, 2022, pages 6-10)
[4]

, (The Importance of High-Quality Mathematics Instruction, 

2024)
[9]

. 

6. Student engagement and interest 

 

6.1. Effects on student motivation and attitude towards math 

Incorporating storytelling and animated characters into math education is a vital component in 

ensuring student success and comprehension of mathematical concepts. By integrating these 

elements into the curriculum, students can cultivate a deeper interest in math and form positive 

associations with the subject through engaging learning activities. Research has demonstrated that 

when students are actively involved in their educational journey, they exhibit higher academic 

performance and are more likely to persevere and graduate from college. 

An essential aspect of student engagement lies in the level of dedication and effort students invest in 

their studies. Teachers can inspire students to strive for excellence by presenting them with 

stimulating and purposeful learning materials tailored to their abilities. Furthermore, when students 

are encouraged to engage in effective educational practices such as collaborative learning and active 

participation, they tend to develop a favorable attitude towards math. 

Furthermore, by incorporating narratives into math instruction, teachers can establish an 

emotionally supportive environment conducive to meaningful learning experiences. The teacher's 

role as a guide in the students' learning process is crucial in helping them enhance their 

https://www.facebook.com/groups/1012108199293193
https://files.eric.ed.gov/fulltext/EJ1336141.pdf
https://iris.peabody.vanderbilt.edu/module/math/cresource/q1/p01/
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mathematical reasoning, comprehension, and motivation. When students feel appreciated and 

encouraged by their educators, they are more inclined to engage in cooperative activities and take 

initiative in their own learning journey. 

In conclusion, the integration of storytelling and animated characters in math education serves as a 

powerful tool for boosting student involvement in math classes and fostering positive perceptions of 

the subject through enjoyable educational experiences. This approach not only enhances student 

engagement but also contributes to improved academic performance and long-term retention of 

mathematical concepts. See references: (Koskinen & Pitkaniemi, 2022, pages 6-10)
[4]

, (Kuh et al., 

2006, pages 36-40)
[7]

, (Mamolo, 2022)
[3]

. 

7. Implementation challenges 

 

7.1. Barriers faced when introducing narrative-based teaching methods 

When teachers attempt to introduce narrative-based teaching strategies in math education, they 

often encounter obstacles that impede the smooth integration of storytelling and cartoon characters 

into the curriculum. One major challenge is the pushback from traditional educational methods that 

emphasize abstract ideas and memorization rather than engaging narratives. This resistance is 

deeply rooted in the belief in the effectiveness of conventional teaching techniques, making it 

difficult to persuade stakeholders of the advantages of including storytelling in math lessons. 

Furthermore, educators may face difficulties in incorporating stories into the existing curriculum, as 

they may struggle to find appropriate junctures within the syllabus to seamlessly integrate narratives 

without disrupting the lesson flow. This process requires a delicate balance between maintaining 

academic rigor and infusing storytelling elements that enhance student comprehension and 

engagement. Teachers must also ensure that stories align with learning objectives and do not 

overshadow crucial mathematical concepts. 

To overcome these hurdles, educators must advocate for a shift towards more innovative and 

student-centered teaching approaches that emphasize hands-on learning and practical applications. 

By acknowledging and addressing resistance from traditional methods and working diligently to 

infuse stories into the curriculum, teachers can establish a more dynamic and interactive learning 

setting that promotes a deeper grasp of mathematical concepts through storytelling. See references: 

(Krasnoff, 2016, pages 6-10)
[8]

, (Krasnoff, 2016, pages 21-25)
[8]

. 

8. Best practices and recommendations 

 

8.1. Tips for effective use of storytelling and cartoon characters in math education 

Recommendations for maximizing the effectiveness of incorporating storytelling and cartoon 

characters in math education: 

https://www.facebook.com/groups/1012108199293193
https://files.eric.ed.gov/fulltext/EJ1336141.pdf
https://nces.ed.gov/npec/pdf/kuh_team_report.pdf
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://educationnorthwest.org/sites/default/files/resources/culturally-responsive-teaching.pdf
https://educationnorthwest.org/sites/default/files/resources/culturally-responsive-teaching.pdf
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1. Pointers for crafting captivating narratives: 

- Introduce conflict and structure: It is essential to have a coherent plot with a clear beginning, 

middle, and end to captivate students' interest. 

- Utilize intricate settings: Complex story contexts can mirror real-life scenarios, aiding students in 

connecting mathematical concepts to practical applications. 

- Embrace repetition: Repetitive elements in stories allow students to reassess their interpretations 

based on new information or deeper reflection. 

- Employ questioning techniques: Integrating questions into storytelling can stimulate students to 

predict outcomes, analyze data, and engage in informal logic. 

2. Recommendations for selecting suitable cartoon characters: 

- Ensure characters are engaging and relatable: Opt for characters that pique students' curiosity and 

are easy for them to relate to. 

- Align characters with the narrative: Characters should complement the story's theme and enrich 

the overall learning experience. 

- Address copyright concerns: When using existing characters, be mindful of copyright issues and 

obtain necessary permissions if required. 

By adhering to these suggestions, educators can effectively harness the power of storytelling and 

cartoon characters to enhance the engagement and impact of math education for students. See 

references: (Smith, 2014, pages 51-55)
[5]

, (Mamolo, 2022)
[3]

, (Smith, 2014, pages 61-65)
[5]

, (Smith, 

2014, pages 16-20)
[5]

. 

9. Conclusion 

 

9.1. Summary of key findings from the report 

The utilization of storytelling and cartoon characters in math education has displayed promising 

outcomes in improving student engagement and comprehension. By integrating narratives into math 

lessons, teachers can establish a more immersive and relatable learning environment for their 

students. The inclusion of visual aids, such as cartoon characters, can assist in making abstract 

mathematical ideas more tangible and attractive to learners. 

Studies have indicated that teaching through storytelling can result in enhancements in students' 

academic performance, understanding, and retention. By presenting math concepts within a 

narrative framework, educators can capture students' interest and inspire them to delve into intricate 

subjects. This method not only encourages a deeper grasp of mathematics but also cultivates a 

positive outlook towards the subject. 

https://www.facebook.com/groups/1012108199293193
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://www.researchgate.net/publication/361774584_Students'_evaluation_and_learning_experience_on_the_utilization_of_Digital_Interactive_Math_Comics_DIMaC_mobile_app
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
https://scholarworks.wmich.edu/cgi/viewcontent.cgi?article=1317&context=dissertations
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Integrating storytelling and cartoon characters into the math curriculum may encounter obstacles 

like choosing appropriate narratives and ensuring alignment with educational goals. Nevertheless, 

by adhering to best practices and recommendations for effective implementation, educators can 

surmount these challenges and establish a more captivating learning atmosphere for students. 

In summary, the incorporation of storytelling and cartoon characters in math education presents a 

unique opportunity to address challenging mathematical concepts through innovative and 

interactive teaching approaches. Through the utilization of narratives, teachers can aid students in 

developing a more profound understanding of math while fostering a positive approach towards 

learning. See reference (Hadzigeorgiou & Schulz, 2019)
[12]

. 

9.2. Reiteration of the benefits of incorporating narratives into math instruction 

The advantages of integrating narratives into math education are plentiful and profound. By 

incorporating storytelling and cartoon characters, teachers can simplify complex mathematical 

concepts, making them more accessible and interesting for students. Research has demonstrated that 

integrating narratives into education encourages students to think critically and deeply about the 

material they are studying. This increased level of engagement can lead to improved 

comprehension, retention, and academic performance. 

Storytelling allows students to relate to the subject matter on a personal level, making it more 

memorable and relatable. By infusing narratives into math instruction, educators can provide a 

context for the mathematical concepts being taught, allowing students to understand the real-world 

applications and significance of what they are learning. Additionally, using cartoon characters as 

educational tools can inject an element of fun and entertainment into learning, fostering a positive 

attitude towards math. 

Moreover, incorporating storytelling and cartoon characters into math instruction can help address 

students' anxiety or aversion towards math. By presenting mathematical concepts in a creative and 

engaging manner, educators can help alleviate fear and boost students' confidence. This approach 

can also enhance student motivation and interest in math, leading to increased participation and a 

more enjoyable learning experience. 

To sum up, the benefits of integrating narratives into math instruction are invaluable. By utilizing 

storytelling and cartoon characters, educators have the chance to revolutionize how math is taught 

and absorbed. Through interactive teaching techniques that appeal to students' imagination and 

emotions, educators can assist students in developing a deeper understanding and admiration for 

mathematics. See references: (Animated Learning Integrating ELA and coding into environmental 

science, 2024)
[11]

, (Hadzigeorgiou & Schulz, 2019)
[12]

. 
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