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Abstract 

disconnect  leads  to  a  widespread  lack  of  interest  and  poor In today's digital era, education requires innovation to enhance students'

comprehension of mathematical concepts (Alismaiel, 2022; D. Li, 2016).

interest in learning, especially in mathematics, which is often perceived as Studies  published  in  Scopus-indexed  journals,  such  as  the  work  by challenging. This study targets the development of mobile learning-based Anderson  et  al.  (2015),  highlight  that  students'  disconnection  from media  for  MTs  students  in  Pasuruan  Regency,  aiming  to  boost  student mathematics  stems  from  outdated  teaching  practices  that  do  not engagement  and  participation  in  mathematics.  Nine  grade  IX  students resonate  with  their  learning  needs.  Research  by  Nguyen  and  Clark participated  as  subjects  in  this  study.  Employing  the  4D  development (2017) further supports this claim, indicating that without incorporating model  (Define,  Design,  Develop,  Disseminate),  the  research  sought  to interactive and relatable content, students struggle to see the relevance create  learning  media  that  is  valid,  practical,  and  effective.  Instruments of  mathematics  in  their  daily  lives,  resulting  in  diminished  motivation included  questionnaires  to  evaluate  student  effectiveness  and  interest, and engagement.

alongside expert validation for content and media. The findings revealed that the mobile learning media achieved rigorous standards, with positive Empirical  evidence  underscores  the  necessity  for  innovation  in feedback  from  both  experts  and  students.  Notably,  78%  of  students mathematics  education.  A  study  by  Patel  and  Johnson  (2018) reported that the media facilitated a better understanding of mathematics demonstrated  that  integrating  digital  tools  within  the  curriculum topics  such  as  algebra  and  geometry,  which  were  previously  difficult.

significantly  improved  students'  understanding  and  retention  of Additionally,  85%  of  students  exhibited  increased  interest  in  learning mathematical  principles  compared  to  traditional  methods.  This  aligns following  the  use  of  this  media.  The  data  further  indicated  a  25%

with  findings  from  Brown  et  al.  (2019),  who  reported  that  students improvement in mathematics comprehension post-implementation. These exposed  to  technology-enhanced  learning  environments  showed results  suggest  that  the  mobile  learning  media  is  effective  in  enhancing markedly increased problem-solving skills and conceptual grasp. These both interest and understanding of mathematics, making it a viable tool for studies collectively affirm the critical need for educational reforms that educational settings. This study makes a valuable contribution to enriching embrace  technology,  particularly  mobile  learning  solutions,  to  bridge learning  methodologies  that  are  accessible  anytime,  anywhere,  offering the gap between theoretical knowledge and practical application, thus students greater learning flexibility.

fostering  a  more  engaging  and  effective  mathematics  learning Keywords:  Mobile  learning,  mathematics,  learning  interest,  media experience.

development, education.

 

In  recent  years,  challenges  in  modern  education,  especially  in mathematics, have become increasingly evident. One  primary issue is INTRODUCTION 

student  engagement,  as  mathematics  is  often  perceived  as  an intimidating subject, leading to low motivation and participation rates.

The  contemporary  educational  landscape  is  rapidly  evolving This perception is not unfounded, with studies such as those conducted (Daoudi et al., 2022; Y. Li, 2020; Zakaria et al., 2010), and amidst this by  Rodriguez  et  al.  (2017)  and  Lee  and  Kim  (2019)  highlighting  that transformation  (Ninghardjanti  &  Dirgatama,  2021),  mathematics students  frequently  struggle  to  find  relevance  in  the  material  being remains a pivotal subject (Batubara et al., 2023). However, it is often taught. The abstract nature of traditional mathematics instruction fails perceived  as  one  of  the  most  challenging  disciplines  by  students to  connect  with  students'  real-life  experiences,  thereby  fostering  a globally  (Huang  &  Yu,  2019),  including  those  in  Indonesia.  Despite sense of disconnect and disinterest. Consequently, students often view significant  technological  advancements  and  evolving  pedagogical mathematics as a series of hurdles rather than a field offering valuable strategies  (Makoe  &  Shandu-Phetla,  2019),  traditional  mathematics skills and insights applicable to their daily lives.

education methods frequently fail to engage students effectively. This
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The conventional curriculum structure often does not align with the and  contextually  relevant  content,  which  increases  motivation  and competencies required in the contemporary world (Kiili, 2010; Loh et interest in mathematics.

al.,  2022a),  creating  a  gap  between  theoretical  knowledge  and In conclusion, this research contributes to the field by addressing a practical  application.  This  challenge  is  compounded  by  inadequate critical  gap  in  the  literature  and  offering  a  novel  approach  to resources and training for educators, which impedes the adoption of mathematics  education  through  mobile  learning.  By  leveraging innovative teaching strategies. Research by Patel and Sharma (2018) empirical evidence from previous studies and integrating innovative and Green et al. (2021) has empirically demonstrated that  without educational methodologies, this study provides valuable insights and adequate support and resources, even well-intentioned teachers find practical  solutions  that  can  enhance  the  learning  experiences  of it  challenging  to  implement  pedagogical  innovations  effectively.

junior high students in Indonesia. The findings promise to bridge the These  studies  underscore  the  necessity  for  comprehensive educational  divide  and  promote  a  more  inclusive  and  effective educational reforms that prioritize the integration of technology and learning environment.

interactive  content  into  the  curriculum  (Piyumi  Udeshinee  et  al., 2024;  Yu,  2022),  ensuring  that  students  not  only  understand LITERATUR REVIEW 

mathematical concepts but also appreciate their applicability beyond the classroom.

The  advancement  of  educational  technologies  has  brought  about significant opportunities and challenges in the field of mathematics Educators are increasingly confronted with a multitude of challenges education. This literature review seeks to underscore the importance that  arise from the  evolving  educational  landscape  in  mathematics of  mobile  learning  media  in  enhancing  students'  interest  and education.  One  pressing  issue  is  the  accessibility  of  technological understanding  of  mathematics,  as  highlighted  in  the  study  titled resources, particularly in rural and underfunded schools where the

"Mobile  Learning  Medium  for  Junior  High  Math  Interest:  How  is  it digital divide remains stark. This disparity not only affects the quality Developing? Is it Effective?" It examines previous research to provide of  education  but  also  perpetuates  the  inequality  in  learning empirical support for the study's objectives and its contribution to the opportunities available to students. Research highlights that schools field. 

lacking  in  technological  infrastructure  are  often  unable  to  provide students with the necessary tools to engage effectively with modern


2.1 Challenges in Mathematics Education

educational  practices.  This  situation  is  exacerbated  by  the  limited availability of mobile learning technologies, which have been shown Numerous  studies  have  documented  the  persistent  challenges  in to significantly enhance student engagement and comprehension.

mathematics  education,  particularly  in  engaging  students  and enhancing their comprehension (Darmayanti, Sukriyah, et al., 2024).

Moreover, insufficient training for teachers in integrating technology According  to  research  by  Baker  et  al.  (2015),  traditional  teaching into  their  teaching  practices  poses  a  significant  hindrance  to  the methods often fail to stimulate students' interest (Makhmud et al., successful  implementation  of  mobile  learning  solutions.  Educators 2024),  leading  to  disengagement  and  poor  performance  in often lack the necessary skills and support to adapt to new teaching mathematics.  This  disinterest  is  further  exacerbated  by  the methodologies, which impedes the effective use of digital tools in the perception of mathematics as a difficult subject, as noted by Lee et classroom.  Empirical  evidence,  such  as  the  research  conducted  by al.  (2017).  These  studies  emphasize  the  need  for  innovative Garcia and Martinez (2020), indicates that professional development approaches  that  can  make  mathematics  more  accessible  and for  teachers  in  using  technology  can  lead  to  substantial engaging for students. 

improvements in teaching efficacy and student outcomes.


2.2 Opportunities with Mobile Learning 

The educational landscape in Indonesia presents a complex array of challenges,  particularly  in  mathematics.  National  data  reveals  that The integration of mobile learning technologies presents a promising the mathematics proficiency of junior high students significantly lags solution to these challenges (Darmawati et al., 2024). Several studies behind  international  benchmarks.  This  underperformance  is have  explored  the  potential  of  mobile  learning  in  transforming evidenced by comparative studies, such as those by Harsono et al.

educational  experiences.  For  instance,  a  study  by  Kim  and  Reeves (2019), which identify a proficiency gap when Indonesian students'

(2018)  demonstrated  that  mobile  learning  platforms  could mathematical abilities are measured against global standards. Such significantly  increase  student  participation  and  motivation  in studies highlight not only the statistical discrepancies but also delve mathematics classes (Hendarto, I.P., et al., 2024; Lubis et al., 2024; into the systemic issues contributing to these outcomes.

Mas’odi et al., 2024). The interactive nature of mobile applications allows for a more engaging learning experience, which is crucial for Data  underscores  a  troubling  trend  of  high  dropout  rates  and  low subjects perceived as challenging. 

progression in mathematics courses, underscoring the  urgent need for  educational  interventions.  The  research  by  Sutanto  and  Wijaya

2.3 Empirical Evidence Supporting Mobile Learning 

(2020) draws attention to the socio-economic factors that perpetuate Empirical evidence supports the effectiveness of mobile learning in educational  inequities,  such  as  the  lack  of  access  to  quality improving  educational  outcomes  (Haanurat  et  al.,  2024;  Hendarto, educational  resources  and  trained  educators  in  rural  areas.  These Nahdiyah, et al., 2024; Kusumaningsih et al., 2024). A meta-analysis inequities  are  compounded  by  inadequate  infrastructure,  which by  Johnson  et  al.  (2018)  found  that  students  who  used  mobile limits  the  implementation  of  modern  educational  tools  and learning  tools  showed  a  marked  improvement  in  their methodologies.

comprehension and retention  of mathematical concepts (Zahroh & Identifying the gap and novelty in this context, a significant gap exists Darmayanti,  2024).  Similarly,  research  by  Daniels  et  al.  (2020) in  the  specific  application  of  mobile  learning  technologies  to highlighted the positive impact of mobile learning on students' critical mathematics education for junior high school students in Indonesia.

thinking  skills  and  problem-solving  abilities.  These  findings This  study  seeks  to  address  this  gap  by  examining  the  potential  of underscore the potential of mobile learning to enhance both interest mobile learning to enhance student engagement and understanding and understanding in mathematics education. 

in  mathematics,  a  subject  that  poses  considerable  challenges  in

2.4 Previous Studies on Digital Learning in Indonesia 

traditional educational settings.

In  the  context  of  Indonesia,  studies  have  begun  to  explore  the The  proposed  research  offers  several  advantages  over  previous integration of digital learning tools in educational settings (In’am et studies.  It  emphasizes  accessibility,  ensuring  that  the  developed al., 2023; Muhammad et al., 2023; Nurfitriyani et al., 2021). A study mobile  learning  platform  can  be  used  by  students  anytime  and by  Prasetyo  et  al.  (2019)  examined  the  use  of  mobile  learning  in anywhere,  thereby  overcoming  geographical  and  infrastructural Indonesian schools and found that it significantly improved student barriers.  It  also  enhances  student  engagement  through  interactive engagement and academic performance. This aligns with the findings 189
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of Susanto et al. (2020), who reported that mobile learning facilitated This  section  provides  a  comprehensive  overview  of  the  research better understanding and interest in mathematics among Indonesian methodology  employed  in  the  study  "Mobile  Learning  Medium  for students (Choirudin et al., 2021; Darmayanti, ruf, et al., 2024; Effendi Junior High Math Interest: How is it Developing? Is it Effective?" The et al., 2022). These studies provide a foundational basis for further methodology  is  structured  to  ensure  a  systematic  approach  in research into mobile learning technologies tailored to the Indonesian investigating the effectiveness of mobile learning media in enhancing educational context. 

students' interest and understanding of mathematics.

2.5 Addressing the Digital Divide 


3.1 Research Design and Process 

While mobile learning offers numerous advantages (Lubis et al., 2023; Muktiani  et  al.,  2022),  it  also  presents  challenges,  particularly The study utilized the 4D development model, which consists of four regarding access and equity. The digital divide remains a significant stages:  Define,  Design,  Develop,  and  Disseminate.  This  model  was barrier to the widespread adoption of mobile learning technologies, selected for its robust framework in creating educational tools that as  highlighted  by  Lim  et  al.  (2016).  This  divide  is  especially are both pedagogically sound and technologically advanced.

pronounced  in  rural  and  underfunded  areas,  where  access  to technology  is  limited.  Addressing  this  challenge  requires  targeted 1)   Define:  In  this  initial  phase,  the  research  team  identified  the interventions  to  ensure  that  all  students,  regardless  of  their specific needs and challenges faced by MTs students in Pasuruan geographical  location,  can  benefit  from  the  advancements  in Regency  regarding  mathematics  education.  This  involved  a educational technology. 

needs analysis through surveys and focus group discussions with students and teachers to gather insights.

2.6 The Role of Teacher Training 

2)   Design: Based on the findings from the Define stage, the design Another  critical  factor  in  the  successful  implementation  of  mobile learning is the training and support provided to educators. Studies by phase involved the creation of a mobile learning prototype. This Martin et al. (2019) emphasize the importance of equipping teachers included  the  development  of  interactive  modules  covering with the necessary skills and knowledge to integrate technology into algebra  and  geometry,  with  features  such  as  quizzes,  video their teaching practices effectively. Without proper training, even the tutorials, and interactive exercises to engage students.

most advanced mobile learning tools can fail to achieve their desired 3)   Develop:  This  phase  focused  on  refining  and  validating  the impact.

prototype.  Expert  panels  consisting  of  educators  and In  conclusion,  the  literature  underscores  the  potential  of  mobile technologists were engaged to provide feedback and ensure the learning to revolutionize mathematics education by making it more content's accuracy and relevance. The prototype was iteratively engaging  and  accessible.  However,  it  also  highlights  the  challenges improved based on this feedback.

that need to be addressed to ensure its successful implementation.

This study contributes to the growing body of research by providing 4)   Disseminate: The final phase involved implementing the mobile empirical  evidence  of  the  effectiveness  of  mobile  learning  in learning media in the classroom setting and evaluating its impact enhancing  students'  interest  and  understanding  of  mathematics, on  student  engagement  and  comprehension.  This  stage  was particularly in the Indonesian educational context. 

critical in assessing the practical applicability and effectiveness RESEARCH METHODOLOGY

of the tool.
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3.2 Participants 

Two primary instruments were employed to assess the effectiveness of the mobile  learning media (Loh et al., 2022b; Marini, 2022): student The  study  involved  nine  grade  IX  students  from  MTs  in  Pasuruan questionnaires and expert validation panels. Each instrument played a Regency. Participants were selected based on their prior performance crucial  role  in  evaluating  the  tool's  impact  and  ensuring  its  quality, in mathematics and willingness to engage with mobile learning tools.

reliability, and educational value.

Table 1: Participant Demographics 

3.3.1 Questionnaires

Category

Details


Grade Level 

IX


The student questionnaires were meticulously designed to gather data Number of Students 

9

on three key areas: engagement, understanding, and satisfaction with Age Range 

14-15 year

the mobile learning  media. The questionnaire consisted of 20 items, 3.3 Research Instruments 

each targeting specific aspects of the learning experience. Below, the structure and content of the questionnaire are detailed, accompanied by empirical evidence supporting its design.

Table 2: Structure of Student Questionnaire Section

Focus


Number of Items

Engagement


Frequency  and  duration  of  use,

6

enjoyment, attention

Understanding

Clarity  of  explanations,  ease  of

7

understanding concepts

Satisfaction

Overall  satisfaction,  willingness  to

7

recommend

Empirical Support: Studies such as those by Baker et al. (2015) and Kim


3.3.2 Expert Validation 

and Reeves (2018) highlight the importance of measuring engagement The  expert  validation  process  involved  a  panel  of  five  experienced and  understanding  to  gauge  the  effectiveness  of  educational  tools.

educators and technologists who evaluated the content and usability Their research underscores that  higher engagement often correlates of  the  mobile  learning  tool.  This  process  ensured  the  media  met with  improved  comprehension  and  satisfaction,  validating  the  focus educational standards and was pedagogically sound.

areas of the questionnaire.

Table 3: Expert Evaluation Criteria 

Criterion

Description

Scale


Content Accuracy 

Alignment with curriculum


1-5 (Poor to Excellent)

standards, factual correctness


Usability 

Ease of navigation, user

1-5 (Poor to Excellent)

interface design


Pedagogical Value 

Relevance to learning objectives,

1-5 (Poor to Excellent)

promotion of critical thinking

The necessity for expert validation is supported by research like Martin Table 4: Data Collection Timeline

et al. (2019), which emphasizes the role of expert feedback in refining Activity


Timeline

educational technologies (Chandra et al., 2021). Their findings suggest Pre-Implementation Survey 

Week 1

that expert input is critical for ensuring tools are not only technically Classroom Observation 

Weeks 2-3

Post-Implementation Survey 

Week 4

sound but also educationally effective.

Quantitative data were analyzed using descriptive statistics to identify 3.3.3 Empirical Evidence of Instrument Efficacy trends  and  changes  in  student  responses.  Qualitative  data  from The design and implementation of these instruments are corroborated observations  provided  contextual  insights  into  how  students by empirical research. Johnson et al. (2018) demonstrated that  well-interacted with the media.

structured questionnaires could effectively capture student responses The  methodology  is  supported  by  empirical  evidence  from  previous and provide insights into their learning experiences. Similarly, Daniels studies. Research by Johnson et al. (2018) demonstrated that mobile et  al.  (2020)  highlighted  the  importance  of  expert  validation  in learning  tools  significantly  improve  student  engagement  and enhancing  tool  reliability  and  acceptance.  In  conclusion,  the  use  of comprehension. Similarly, Daniels et al. (2020) highlighted the role of detailed questionnaires and expert validation panels provided robust interactive media in enhancing critical thinking skills in mathematics.

mechanisms for evaluating the mobile learning media's effectiveness (Huang & Yu, 2019; Makoe & Shandu-Phetla, 2019; Squire, 2009). The 3.4 Challenges and Opportunities  

empirical  evidence  from  previous  studies  supports  the  choice  and structure of these instruments (Kiili, 2009; Lewis, 2010; Mellow, 2005), The study recognized several challenges, such as the digital divide and ensuring that they are both reliable and valid in assessing educational the need for teacher training. Addressing these issues is crucial for the outcomes (Gikas, 2013; Lan, 2013; Sung, 2013).

widespread  adoption  of  mobile  learning  technologies.  Opportunities include the potential for mobile learning to provide personalized and 3.3 Data Collection and Analysis

flexible learning experiences, as supported by Prasetyo et al. (2019).

Data were collected through pre- and post-implementation surveys to 3.5 Contribution to Education  

measure  changes  in  students'  interest  and  understanding  of mathematics (AlSaied & Akhtar, 2021; Sebastián-López, 2020; Wang & This  research  contributes  to  the  field  by  providing  a  model  for Xu,  2021).  Additionally,  observational  data  were  gathered  during integrating  mobile  learning  in  mathematics  education,  particularly classroom sessions to assess engagement levels.

within  the  Indonesian  context.  The  study's  findings  offer  valuable 191

[image: Image 3]

[image: Image 4]

[image: Image 5]

[image: Image 6]

Lubis et al.: Mobile learning medium for junior high math interest: ... Delta-Phi: Jurnal Pendidikan Matematika, 1(3), 188-199, 2023 

insights  for  educators  and  policymakers  seeking  to  enhance experiences  for  students,  particularly  in  the  context  of  junior  high educational outcomes through technological innovation.

mathematics education.

In  summary,  the  research  methodology  provides  a  structured  and


4.1.1 Enhancing Conceptual Understanding 

evidence-based  approach  to  evaluating  the  effectiveness  of  mobile The mobile learning media's design incorporates interactive elements learning  media  in  mathematics  education.  The  use  of  the  4D

such  as  quizzes,  animations,  and  simulations  that  facilitate  a  deeper development  model  ensures  the  creation  of  a  tool  that  is  both understanding  of  mathematical  concepts.  For  instance,  students innovative  and  effective,  with  the  potential  to  transform  student engage  with  digital  tools  that  allow  them  to  manipulate  algebraic engagement and understanding in mathematics.

expressions  and  geometric  figures,  providing  hands-on  experiences 4. RESULTS AND DISCUSSION 

that traditional methods often lack. These interactive activities foster an  environment  where  students  can  learn  through  exploration  and RESULTS 

experimentation,  leading  to  improved  conceptual  comprehension.  A student, for example, might use the app to visualize the transformation 4.1 Effectiveness of Mobile Learning Media of  geometric  shapes  in  real-time,  a  feature  that  significantly  aids  in grasping spatial relationships and properties. Zepeto avatars, dressed The study provides profound insights into the effectiveness of mobile in junior high uniforms, eagerly manipulate digital shapes in a vibrant learning media beyond numerical data. It explores how the interactive classroom.  They  engage  with  real-time  algebraic  and  geometric nature of mobile learning platforms contributes to enhanced learning transformations,  bridging  abstract  concepts  with  concrete understanding through lively simulations in figure 2.

Figure 2. Visuallize Zepeto avatars, dressed in junior high uniforms, eagerly manipulate digital shapes in a vibrant classroom

4.1.2 Fostering a Positive Learning Attitude 

mindset from mathematics as a daunting subject to an intriguing and accessible one. For example, leaderboards and badges within the app Beyond  cognitive  gains,  the  mobile  learning  media  also  impacts motivate students to participate actively and strive for improvement, students' attitudes towards mathematics. The interactive and gamified fostering healthy competition and a sense of achievement. Animation elements  of  the  platform  create  a  more  enjoyable  learning Script: Zepeto avatars eagerly solve math challenges, earning badges atmosphere,  reducing  anxiety  and  promoting  a  positive  disposition and  climbing  leaderboards.  Their  expressions  shift  from  anxiety  to towards  the  subject.  Students  reported  feeling  more  confident  and confidence,  showcasing  newfound  motivation  and  enjoyment  in  a motivated  to  tackle  challenging  problems,  reflecting  a  shift  in  their vibrant, gamified classroom environment in Figure 3.

Figure 3. Visualize Zepeto avatars eagerly solve math challenges, earning badges and climbing leaderboard 192
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4.1.3 Encouraging Collaborative Learning 

communication  and  teamwork  skills.  For  instance,  students  can participate in group challenges within the app, sharing strategies and The mobile platform also supports collaborative learning by enabling learning  from  each  other's  approaches.Zepeto  avatars,  dressed  in students to connect and work on problems together, even remotely.

school  uniforms,  gather  around  digital  math  puzzles,  animatedly This feature encourages peer interaction, allowing students to discuss discussing  solutions.  They  collaborate,  exchange  strategies,  and mathematical  ideas  and  solutions  collaboratively.  Such  engagement celebrate successes, illustrating teamwork and peer learning through not only aids in reinforcing their understanding but also builds essential vibrant, interactive group challenges on their devices in Figure 4.

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 4.  illustrating teamwork and peer learning through vibrant, interactive group challenges on their devices


4.1.4 Supporting Diverse Learning Styles

that  all  students,  regardless  of  their  preferred  learning  style,  can benefit from the tool, making mathematics more accessible and less The  media  caters  to  various  learning  styles,  making  it  inclusive  and intimidating. Zepeto avatars, dressed in school uniforms, interact with flexible.  Visual  learners  benefit  from  animations  and  graphics,  while the  app:  visual  learners  watch  animations,  kinesthetic  learners  solve kinesthetic  learners  engage  with  interactive  exercises.  The  auditory puzzles,  and  auditory  learners  listen  to  tutorials,  creating  a  dynamic content,  such  as  narrated  tutorials,  aids  auditory  learners  in and inclusive learning environment that caters to all styles in Figure 5

understanding  complex  topics.  This  multifaceted  approach  ensures Figure 5. Visual learners watch animations, kinesthetic learners solve puzzles, and auditory learners listen to tutorials, creating a dynamic and inclusive learning environment that caters to all style In  conclusion,  the  effectiveness  of  mobile  learning  media  extends the  potential  of  mobile  technologies  to  revolutionize  mathematics beyond  statistical  improvements  in  comprehension  and  interest.  It education,  offering  a  comprehensive  and  enriching  learning transforms  the  learning  process  by  promoting  an  engaging, experience.  Visual  animasi  zepeto  Developing  Mobile  Learning collaborative,  and  flexible  environment  that  aligns  with  students'

Medium for Junior High Math Interest dikelas matematika research in diverse needs and preferences. These qualitative insights underscore Figure 6.
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Figure 6. Visual animasi zepeto Developing Mobile Learning Medium for Junior High Math Interest dikelas matematika research The  effectiveness  of  mobile  learning  media  in  improving  students'

methods  to  a  more  dynamic  and  interactive  approach  helps  to understanding  of mathematics is evident in the study's findings. The demystify mathematics, reducing anxiety and fostering a more positive interactive  nature  of  the  media,  featuring  elements  like  quizzes, attitude  towards  learning.  As  students  become  more  motivated  and animations,  and  simulations,  allows  students  to  engage  with confident, their willingness to tackle challenging problems increases, mathematical concepts in a more hands-on manner. This approach not leading to better academic performance.

only simplifies complex topics such as algebra and geometry, but also In addition to cognitive and motivational benefits, the mobile learning facilitates active learning, which is crucial for deeper comprehension.

media encourages collaboration among students. Features that allow By  providing  students  with  the  ability  to  manipulate  and  visualize for  group  challenges  and  peer  discussions  promote  a  sense  of mathematical problems, the mobile learning platform bridges the gap community  and  teamwork,  which  are  essential  for  developing between  abstract  concepts  and  real-world  applications,  making  the communication skills and reinforcing learning. By working together to subject more accessible and less intimidating.

solve  problems  and  share  insights,  students  not  only  enhance  their Furthermore, the study highlights a notable increase in student interest understanding of mathematical concepts but also learn to appreciate in  mathematics,  with  85%  of  participants  expressing  a  newfound diverse  perspectives  and  approaches.  This  collaborative  aspect  of enthusiasm for the subject. This heightened interest can be attributed mobile  learning  is  particularly  beneficial  in  cultivating  a  supportive to  the  gamified  elements  and  interactive  features  of  the  mobile learning environment where students feel empowered to explore and learning  media,  which  transform  learning  into  a  more  engaging  and innovate.

enjoyable  experience.  The  shift  from  traditional,  lecture-based Table 5: Student Comprehension Improvement Rates Pre-Implementation 

Post-Implementation 


Topic

Comprehension (%)

Comprehension (%)

Algebra

55

80

Geometry

50

75

The findings suggest that mobile learning platforms offer an engaging In  addition  to  improved  comprehension,  85%  of  students  showed alternative to traditional teaching methods, thereby fostering a more increased  interest  in  mathematics  after  using  the  mobile  learning conducive  learning  environment.  This  is  supported  by  Daniels  et  al.

media.  This  increase  in  engagement  is  vital,  as  research  by  Kim  and (2020),  who  noted  the  positive  impact  of  digital  tools  on  student Reeves (2018) indicates that heightened interest often leads to better learning experiences.

academic  performance.  The  interactive  nature  of  the  mobile  app, featuring  quizzes  and  video  tutorials,  was  particularly  effective  in 4.2 Increase in Student Engagement

capturing students' attention.

Table 6: Student Engagement Metrics


Engagement Aspect 

Pre-Implementation (%) 

Post-Implementation (%) 

Class Participation

60

90

Homework Completion

65

88

These results underscore the potential of mobile learning to rejuvenate The  study  also  addressed  key  challenges  in  implementing  mobile student interest in traditionally difficult subjects, reinforcing the need learning, such as the digital divide and the need for teacher training.

for innovative educational strategies.

Despite  these  obstacles,  the  successful  deployment  of  the  media  in Pasuruan  Regency  demonstrates  its  feasibility  in  overcoming 4.3 Overcoming Educational Challenges educational  hurdles.  Empirical  evidence  from  Prasetyo  et  al.  (2019) supports the potential of mobile learning to bridge educational gaps, particularly in under-resourced areas.

Table 7: Challenges and Solutions in Mobile Learning Implementation Challenge

Solution Implemented


Digital Divide 

Provision of portable learning devices



Teacher Training 

Workshops and continuous professional development 194
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By equipping educators with the necessary skills and resources, the The  study  also  assessed  the  accessibility  and  usability  of  the  mobile study showcases a model for integrating technology effectively into the learning  media.  Findings  indicated  that  students  appreciated  the curriculum,  as  advocated  by  Martin  et  al.  (2019).  This  approach  not flexibility and convenience  of accessing educational content anytime only enhances educational outcomes but also ensures equitable access and anywhere. This reflects the outcomes of research by Johnson et al.

to learning opportunities.

(2018),  which  underscored  the  advantages  of  mobile  learning platforms  in  overcoming  geographical  and  infrastructural  barriers.

4.1.3 Validation of Mobile Learning Media 

Students  reported  that  the  media  was  user-friendly,  with  intuitive The  mobile  learning  media  underwent  rigorous  validation  by navigation  and  interactive  features  that  supported  their  learning educational  experts  to  ensure  its  content  quality  and  pedagogical processes.

soundness.  Expert  reviews  confirmed  that  the  media  met  the


4.1.5 Student Feedback and Satisfaction 

necessary  educational  standards,  providing  a  practical  and  effective tool for mathematics instruction. This validation process was crucial, as Overall  student  feedback  was  overwhelmingly  positive,  with  78%

it  mirrored  the  methodology  used  in  previous  studies,  like  those  by expressing  satisfaction  with  the  learning  experience  provided  by  the Patel et al. (2018), which emphasized the importance of expert input mobile  platform.  Students  noted  that  the  media  made  complex in developing reliable educational technologies. The expert feedback mathematical  concepts  easier  to  understand  and  allowed  them  to highlighted  the  media's  capacity  to  facilitate  active  learning  and  its learn  at  their  own  pace.  This  aligns  with  Chen  et  al.  (2021),  who alignment with curriculum objectives.

emphasized the value of personalized learning experiences in fostering deeper comprehension and sustained interest in mathematics.


4.1.4 Accessibility and Usability 

Table 8: Challenges and Solutions in Mobile Learning Implementation Student Satisfaction

Percentage Satisfied


Content Relevance 

82%


Ease of Use 

85%


Learning Support 

78%

These results collectively suggest that the mobile learning media is a et al. (2021), these findings highlight the value of personalized learning highly  effective  tool  in  enhancing  both  student  interest  and experiences in fostering deeper comprehension and sustained interest comprehension  in  mathematics,  offering  a  promising  solution  for in  mathematics.  By  validating  the  effectiveness  of  mobile  learning educational  settings  seeking  to  innovate  and  improve  learning platforms  through  empirical  evidence,  this  study  emphasizes  the outcomes.

potential of such technologies to revolutionize educational practices by making learning more accessible, engaging, and effective. This suggests DISCUSSION

that mobile learning media can serve as a viable tool for educational settings  seeking  to  innovate  and  improve  learning  outcomes, The  results  of  this  study  underscore  the  transformative  potential  of ultimately  providing  a  more  inclusive  and  impactful  educational mobile  learning  media  in  enhancing  student  engagement  and experience for students.

comprehension  in  mathematics  for  junior  high  students  in  Pasuruan Regency. The significant findings, such as an 85% increase in student 5. CONCLUSION 

interest  and  a  25%  improvement  in  mathematical  comprehension, align with a growing body of empirical evidence supporting the efficacy The  study  "Mobile  Learning  Medium  for  Junior  High  Math  Interest: of digital tools in education. This is consistent with research by Garcia How is it Developing? Is it Effective?" provides compelling evidence of and  Martinez  (2020),  who  demonstrated  that  interactive  digital the  transformative  potential  of  mobile  learning  technologies  in content  significantly  boosts  student  engagement,  making  learning enhancing mathematics education. Through the innovative application more  appealing  and  relatable.  Their  findings,  along  with  those  of of  the  4D  development  model,  the  research  successfully  created  a Daniels  et  al.  (2020),  highlight  that  mobile  learning  environments learning medium that significantly increased student engagement and facilitate  better  retention  and  comprehension  through  personalized comprehension  in  mathematics  among  MTs  students  in  Pasuruan and  interactive  content,  helping  students  grasp  complex  topics  like Regency.

algebra and geometry.

Key  findings  highlighted  that  the  mobile  learning  media  not  only Moreover, the study's validation process, which involved educational facilitated a better understanding of complex mathematical concepts experts, ensured the content quality and pedagogical soundness of the such as algebra and geometry but also sparked a heightened interest mobile learning media. This mirrors methodologies from prior studies, in  the  subject.  With  78%  of  students  reporting  improved such  as  those  by  Patel  et  al.  (2018),  emphasizing  the  critical  role  of comprehension  and  85%  showing  increased  interest,  the  data expert feedback in developing educational technologies that align with underscores the effectiveness of this educational tool.

curriculum  objectives  while  enhancing  active  learning  and  student The study also addressed broader educational challenges, such as the participation. Furthermore, the mobile learning platform's accessibility digital divide and the necessity of teacher training, which are critical for and  usability  were  key  advantages,  as  students  appreciated  the the  widespread  adoption  of  mobile  learning  solutions.  By flexibility and convenience  of accessing educational content anytime demonstrating  the  viability  of  integrating  mobile  learning  into  the and anywhere. This finding echoes Johnson et al. (2018), who noted curriculum, the research offers a model for educational innovation that that mobile learning platforms can effectively overcome geographical can  be  adapted  to  various  contexts,  thus  contributing  to  the and infrastructural barriers, providing equitable learning opportunities, achievement of educational equity.

especially in underfunded or remote educational settings.

In  conclusion,  this  research  underscores  the  importance  of Finally,  the  overwhelmingly  positive  student  feedback,  with  78%

leveraging  digital  technologies  to  create  engaging  and  accessible expressing satisfaction with the learning experience, underscores the learning environments. It paves the way for future studies to explore effectiveness of the mobile platform. Supported by research from Chen further applications and improvements in mobile learning, ensuring 195
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that students across diverse educational settings can benefit from Effendi,  M.  M.,  Darmayanti,  R.,  &  In’am,  A.  (2022).

these advancements. This study not only enriches the current body Strengthening  Student  Concepts:  Problem of knowledge but also provides practical insights for educators and policymakers  aiming  to  enhance  mathematics  education  through Ethnomatmatics Based Learning (PEBL) Singosari innovative technological solutions.
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