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 Dyscalculia is a specific learning disability that affects learners’ mathematical abilities, 

including number recognition, arithmetic operations, and problem-solving skills. ICT-based 

interventions have emerged as effective remedial strategies for supporting dyscalculic learners in 

primary education. The present review paper examines various technology-supported interventions 

such as educational games, computer-assisted instruction, multimedia learning tools, virtual 

manipulatives, and adaptive learning systems. The review highlights that ICT-based strategies improve 

arithmetic fluency, conceptual understanding, learner motivation, and inclusive learning practices. The 

study concludes that effective integration of ICT can significantly enhance remedial mathematics 

instruction and support the academic development of learners with dyscalculia. 
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Introduction 

 Mathematics is one of the fundamental subjects in school education and plays an 

essential role in developing logical thinking, reasoning ability, problem-solving skills, and 

decision-making capacity among learners. Mathematical knowledge is necessary not only for 

academic achievement but also for daily life activities such as counting, measuring, budgeting, 

and time management. However, many children experience difficulties in learning 

mathematics due to specific learning disabilities. One of the major mathematics-related 

learning disorders is dyscalculia, which affects a learner’s ability to understand numbers, 

arithmetic operations, and mathematical concepts effectively. Dyscalculia is a developmental 

learning disability characterized by persistent difficulties in number sense, numerical 

processing, arithmetic calculation, and mathematical reasoning. Learners with dyscalculia 
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often struggle with counting objects, recognizing number patterns, remembering mathematical 

facts, understanding place value, and solving mathematical problems. These difficulties may 

negatively influence academic performance, classroom participation, self-confidence, and 

emotional well-being. In primary education, early mathematical learning forms the foundation 

for higher-level mathematical understanding; therefore, timely identification and intervention 

are extremely important. 

 Traditional classroom teaching methods may not adequately address the diverse 

learning needs of dyscalculic learners. Many children require individualized instruction, 

repeated practice, visual support, and multisensory learning experiences to understand 

mathematical concepts effectively. In this context, Information and Communication 

Technology (ICT) has emerged as a powerful educational tool for supporting learners with 

mathematical learning difficulties. ICT-based learning environments provide interactive, 

engaging, adaptive, and learner-centered educational experiences that improve participation 

and conceptual understanding. The integration of ICT in education has transformed teaching 

and learning practices across the world. Educational technologies such as computer-assisted 

instruction, educational games, multimedia learning tools, mobile applications, virtual 

manipulatives, and artificial intelligence-supported systems are increasingly used in 

mathematics education. These digital tools help learners visualize abstract concepts, receive 

immediate feedback, practice mathematical skills repeatedly, and learn according to their 

individual pace and abilities. ICT-supported instruction also reduces mathematics anxiety and 

increases learner motivation through interactive and enjoyable learning activities. 

 ICT-based remedial interventions are particularly beneficial for learners with 

dyscalculia because they support multisensory learning and individualized instruction. Visual 

animations, audio support, simulations, and adaptive exercises help learners understand 

mathematical relationships more clearly. Technology-supported interventions also assist 

teachers in identifying learner difficulties, monitoring progress, and providing targeted 

remedial support. Moreover, ICT promotes inclusive education by ensuring equal learning 

opportunities for children with special educational needs. In recent years, researchers and 

educators have shown increasing interest in examining the effectiveness of ICT-based 

interventions for dyscalculia remediation in primary education. Several studies have reported 

positive outcomes regarding learner achievement, arithmetic fluency, conceptual 

understanding, motivation, and confidence. However, challenges such as inadequate 

technological infrastructure, lack of teacher training, and limited access to digital resources 
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continue to affect implementation in many educational settings. The present review paper 

focuses on innovative ICT-based interventions used for supporting dyscalculic learners in 

primary education. The study examines different digital remedial strategies, their effectiveness, 

educational implications, challenges, and future directions. The review aims to provide 

valuable insights for teachers, researchers, policymakers, and curriculum planners regarding 

the integration of technology in remedial mathematics education and inclusive learning 

environments. 

Concept of Dyscalculia 

 Dyscalculia is a specific learning disability that affects an individual’s ability to 

understand and perform mathematical operations. It is commonly referred to as “mathematical 

learning disability” because it creates persistent difficulties in acquiring numerical and 

arithmetic skills. Learners with dyscalculia often struggle with recognizing numbers, 

understanding numerical relationships, performing calculations, remembering mathematical 

facts, and solving mathematical problems. These difficulties are not related to lack of 

intelligence, poor teaching, or inadequate educational opportunities, but are associated with 

neurological and cognitive processing deficits related to mathematics learning. The term 

dyscalculia was introduced to describe learners who experience severe difficulties in 

mathematical understanding despite having normal intelligence and adequate educational 

exposure. Children with dyscalculia may face problems in counting objects, identifying 

number sequences, comparing quantities, understanding place value, and recalling 

multiplication tables. They may also experience confusion with mathematical symbols and 

operations such as addition, subtraction, multiplication, and division. In many cases, learners 

find it difficult to estimate time, manage money, understand measurements, and solve real-life 

mathematical situations. 

 Researchers explain dyscalculia as a developmental disorder that affects number sense 

and numerical cognition. Number sense refers to the ability to understand numerical 

magnitude, quantity relationships, and mathematical patterns. Dyscalculic learners often 

demonstrate weak working memory, slow information processing, poor visual-spatial abilities, 

and difficulties in sequential thinking. These cognitive challenges negatively affect 

mathematical performance and academic achievement. The symptoms of dyscalculia vary from 

one learner to another. Some children may have mild difficulties in arithmetic calculations, 

while others may experience severe problems in understanding even basic numerical concepts. 

Common symptoms include difficulty in counting backward, inability to remember 
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mathematical procedures, confusion between mathematical signs, poor estimation skills, and 

frequent errors in calculations. Learners may also avoid mathematics-related activities due to 

fear, frustration, and low self-confidence. Dyscalculia can affect learners emotionally and 

socially as well as academically. Continuous failure in mathematics often leads to anxiety, 

stress, low self-esteem, and lack of motivation. Children may develop negative attitudes toward 

mathematics and classroom participation. Therefore, early identification and appropriate 

intervention are essential for supporting learners effectively. 

 Educational psychologists and researchers classify dyscalculia into different types 

based on learner difficulties. Verbal dyscalculia refers to difficulty in naming mathematical 

terms and numbers. Practognostic dyscalculia involves problems in counting and manipulating 

objects. Lexical dyscalculia affects reading mathematical symbols, whereas graphical 

dyscalculia relates to difficulties in writing numbers and symbols correctly. Ideognostic 

dyscalculia involves challenges in understanding mathematical concepts and mental 

calculations, while operational dyscalculia refers to difficulties in performing arithmetic 

operations. Early diagnosis of dyscalculia is highly important in primary education because 

foundational mathematical skills are developed during the early school years. Teachers and 

parents should observe signs such as persistent calculation errors, difficulty in recognizing 

number patterns, inability to follow mathematical instructions, and poor problem-solving 

abilities. Assessment tools, classroom observations, and psychological evaluations help 

identify learners who require remedial support. Effective intervention strategies for dyscalculia 

should focus on individualized instruction, multisensory learning experiences, repeated 

practice, and motivational support. In recent years, ICT-based interventions have emerged as 

innovative and effective approaches for addressing mathematical learning difficulties. 

Technology-supported remedial instruction provides visual, interactive, and adaptive learning 

experiences that improve mathematical understanding and learner engagement. Dyscalculia is 

a significant learning disability that affects children’s mathematical development and academic 

progress. With early identification, supportive teaching practices, and innovative ICT-based 

interventions, learners with dyscalculia can improve their mathematical abilities and achieve 

better educational outcomes. 

Role of ICT in Education 

 Information and Communication Technology (ICT) has become an integral part of 

modern education and has significantly transformed teaching and learning processes across the 

world. ICT refers to the use of digital technologies such as computers, tablets, smartphones, 
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internet resources, multimedia tools, educational software, and online platforms for educational 

purposes. The integration of ICT in education promotes interactive, learner-centered, and 

flexible learning environments that enhance academic achievement and skill development 

among students. In the field of education, ICT supports effective teaching by providing access 

to a wide range of digital learning resources and instructional materials. Teachers can use 

multimedia presentations, videos, animations, simulations, and interactive applications to 

explain complex concepts more clearly and effectively. ICT tools help make classroom 

instruction more engaging and meaningful by combining visual, auditory, and interactive 

learning experiences. As a result, students become more motivated and actively involved in the 

learning process. 

 ICT plays a significant role in promoting individualized and self-paced learning. Every 

learner has different abilities, interests, and learning styles. Technology-supported instruction 

allows students to learn according to their own pace and understanding level. Educational 

software and adaptive learning systems provide personalized learning experiences by adjusting 

instructional content based on learner performance and needs. This individualized approach is 

especially beneficial for learners with learning disabilities such as dyscalculia. The use of ICT 

in mathematics education helps learners understand abstract mathematical concepts through 

visual representations and interactive activities. Digital tools such as virtual manipulatives, 

educational games, graphing software, and multimedia applications make mathematics 

learning more concrete and enjoyable. ICT-supported mathematics instruction improves 

problem-solving skills, logical reasoning, arithmetic fluency, and conceptual understanding 

among learners. ICT also promotes inclusive education by supporting learners with special 

educational needs. Assistive technologies and digital learning tools help children with learning 

disabilities participate actively in classroom activities. Learners with dyscalculia benefit from 

ICT-based interventions because technology provides repeated practice, immediate feedback, 

visual support, and multisensory learning experiences. Interactive educational applications 

reduce mathematics anxiety and increase learner confidence and motivation. Another 

important role of ICT in education is improving communication and collaboration. Online 

learning platforms, virtual classrooms, discussion forums, and educational applications enable 

interaction among teachers, students, and parents. ICT facilitates distance learning, blended 

learning, and collaborative educational activities that support continuous learning beyond 

classroom boundaries. 
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 ICT also enhances assessment and evaluation practices in education. Digital assessment 

tools allow teachers to monitor learner progress, identify strengths and weaknesses, and 

provide timely remedial support. Automated feedback systems help learners understand their 

mistakes and improve learning outcomes effectively. Furthermore, ICT contributes to the 

development of twenty-first-century skills such as digital literacy, creativity, communication, 

critical thinking, and problem-solving abilities. These skills are essential for academic success 

and future employment opportunities in the modern technological world. Despite its 

advantages, effective ICT integration requires adequate infrastructure, teacher training, 

technical support, and access to digital resources. Schools and educational institutions must 

ensure proper implementation of technology-supported learning environments to maximize 

educational benefits. ICT plays a vital role in improving the quality of education by making 

teaching and learning more interactive, inclusive, innovative, and effective. In the context of 

dyscalculia remediation, ICT-based educational strategies provide meaningful opportunities 

for supporting mathematical learning and promoting inclusive primary education. 

Objectives of the Study 

The present review study aims to examine the role and effectiveness of ICT-based interventions 

for supporting learners with dyscalculia in primary education. The major objectives of the study 

are as follows: 

 To understand the concept and characteristics of dyscalculia among primary school 

learners.  

 To examine the role of ICT in mathematics education and remedial instruction.  

 To identify ICT-based interventions used for dyscalculia in primary education.  

 To analyze the effectiveness of digital tools in improving mathematical learning 

outcomes.  

 To explore the importance of ICT integration for inclusive and learner-centered 

education.  

 To identify challenges in implementing ICT-based remedial interventions in schools.  

 To provide educational implications and recommendations for ICT-supported 

mathematics instruction.  

Review of Related Studies  

Baccaglini-Frank and Bartolini Bussi (2016) conducted the “Per Contare Project” in Italy to 

prevent dyscalculia among primary school learners through visual-spatial and kinesthetic 
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teaching strategies. The study revealed that structured mathematical activities improved 

number sense and arithmetic understanding among children with mathematical learning 

difficulties. 

Monei and Pedro (2017) carried out a systematic review of interventions for children with 

dyscalculia in primary schools. The study found that individualized instruction, multisensory 

approaches, and technology-supported interventions significantly improved mathematical 

learning outcomes among dyscalculic learners. 

Kiru, Doabler, Sorrells, and Cooc (2018) synthesized technology-mediated mathematics 

interventions for students with mathematics learning disabilities. The findings showed that 

computer-assisted instruction and digital learning programs enhanced arithmetic fluency, 

conceptual understanding, and learner engagement. 

Butterworth and Laurillard (2019) examined digital learning tools for dyscalculia intervention. 

The study reported that adaptive software and interactive learning environments improved 

numerical cognition and problem-solving abilities among primary school learners. 

Cai and Knox (2019) investigated educational games in mathematics remediation. The study 

found that game-based learning strategies increased motivation, participation, and confidence 

among learners with dyscalculia. 

Rani and Kaur (2020) studied multimedia-based mathematics instruction among primary 

school children with learning difficulties. The findings indicated that audio-visual learning 

materials improved attention, memory, and mathematical performance. 

Zaman et al. (2020) highlighted the importance of digital learning technologies and online 

educational tools for supporting learners through interactive and personalized instruction 

during the COVID-19 period. 

Kamal and Sharma (2021) explored ICT-integrated remedial teaching strategies in 

mathematics education. The study reported that technology-based interventions improved 

learner participation and reduced mathematics anxiety. 

Patel and Mehta (2021) investigated the effectiveness of virtual manipulatives in mathematics 

learning. The findings showed that interactive digital manipulatives improved problem-solving 

and arithmetic skills among learners with dyscalculia. 

Coelho Neto, Felizardo, and Blanco (2022) conducted a systematic review on dyscalculia and 

digital educational technologies. The study identified several free digital tools and educational 

software programs that supported arithmetic learning and mathematical reasoning among 

dyscalculic learners. 
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Gupta and Singh (2022) studied mobile application-based mathematics learning among 

primary school students. The study revealed that mobile learning applications increased learner 

motivation and improved basic numerical operations. 

Rao and Devi (2022) examined computer-assisted instruction for children with mathematical 

learning disabilities. The results showed significant improvement in arithmetic fluency and 

learner confidence after ICT-based remedial training. 

Sharma and Verma (2022) explored the impact of educational games on mathematical 

achievement among dyscalculic learners. The study found that game-based activities reduced 

fear of mathematics and encouraged active participation. 

Rodríguez-Jiménez, de la Cruz-Campos, Campos-Soto, and Ramos-Navas-Parejo (2023) 

reviewed the role of ICT in primary mathematics education. The study concluded that ICT 

integration enhanced learner-centered teaching, collaborative learning, and conceptual 

understanding in mathematics classrooms. 

Aravantinos et al. (2024) studied AI-supported educational approaches in primary education. 

The study found that AI-based personalized learning systems improved engagement and 

individualized support for learners with mathematical difficulties. 

Hornos-Arias, Grau, and Serra-Grabulosa (2025) reviewed serious game-based digital tools for 

developmental dyscalculia. The findings revealed that serious games and adaptive digital 

applications effectively improved numerical processing, arithmetic skills, and learner 

engagement among children aged 5–12 years. 

Kaplan and Meylani (2025) conducted a qualitative synthesis of contemporary research on 

dyscalculia in primary education. The study emphasized that cognitive, emotional, and 

technological interventions together provide effective remedial support for learners with 

dyscalculia. 

Mehari and Zeleke (2025) conducted a systematic review and meta-analysis on interventions 

for children with developmental dyscalculia. The study reported a large positive effect of 

intervention programs on improving numerical skills and mathematical achievement. 

Nguyen, Tran, Trinh, and Ngo (2025) examined technology-supported interventions for 

children with dyscalculia in pre-primary and primary education. The study highlighted the 

effectiveness of AI tools, mobile technologies, and eye-tracking systems in personalized 

mathematics instruction. 

Recent Indian and international studies collectively indicate that ICT-based interventions such 

as educational games, computer-assisted instruction, multimedia tools, virtual manipulatives, 



 
Dr. P. Kumari (Pg 395-416) 403  

 

Copyright © 2026, Scholarly Research Journal For Interdisciplinary Studies 

 
 

mobile applications, and AI-supported learning systems play a significant role in improving 

mathematical achievement, learner motivation, arithmetic fluency, and conceptual 

understanding among children with dyscalculia. 

 

 Methodology  

 The present study adopted the review method to examine ICT-based interventions for 

dyscalculia in primary education. Relevant literature was collected from research articles, 

books, dissertations, conference papers, policy documents, and online educational resources 

related to technology-supported remedial strategies for learners with mathematical learning 

disabilities. The literature was gathered from academic databases and sources such as Google 

Scholar, ERIC, Research Gate, Springer, Scopus, and peer-reviewed journals in the fields of 

educational technology, special education, psychology, and mathematics education. The 

review mainly included studies published during the last ten  years, focusing on primary school 

learners and ICT-supported remedial practices. Priority was given to empirical studies, review 

articles, and experimental research related to the effectiveness of ICT interventions for 

dyscalculic learners. The collected literature was analyzed based on the type of ICT 

intervention, learning outcomes, effectiveness, learner motivation, arithmetic skills, conceptual 

understanding, implementation challenges, and educational implications. The analysis helped 

identify major findings, common themes, research gaps, and recommendations regarding ICT-

based interventions for dyscalculia in primary education. 

ICT-Based Interventions for Dyscalculia 

 Information and Communication Technology (ICT) has emerged as an innovative and 

effective approach for supporting learners with dyscalculia in primary education. ICT-based 

interventions provide interactive, adaptive, multisensory, and learner-centered learning 

experiences that help children overcome mathematical difficulties. Technology-supported 

remedial strategies improve learner engagement, conceptual understanding, arithmetic fluency, 

and confidence in mathematics. Various ICT tools and digital learning applications are widely 

used to assist dyscalculic learners in understanding numerical concepts and performing 

mathematical operations effectively. 

Educational Games and Game-Based Learning 

 Educational games are one of the most popular ICT-based interventions used for 

dyscalculia remediation. Game-based learning combines educational content with interactive 

and enjoyable activities that motivate learners to participate actively in mathematics learning. 
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Digital mathematics games help children practice counting, arithmetic operations, number 

recognition, sequencing, and problem-solving skills in a stress-free environment. Educational 

games often include animations, rewards, scores, and immediate feedback that increase learner 

motivation and attention. Learners can repeat mathematical activities multiple times without 

fear of failure, which helps improve learning retention and confidence. Research studies 

indicate that game-based learning significantly reduces mathematics anxiety and enhances 

arithmetic fluency among dyscalculic learners. 

Computer-Assisted Instruction 

 Computer-Assisted Instruction (CAI) refers to the use of computer software and digital 

programs for teaching and remedial learning purposes. CAI systems provide step-by-step 

guidance, practice exercises, tutorials, and immediate corrective feedback to learners. These 

programs allow children to learn according to their own pace and level of understanding. For 

dyscalculic learners, computer-assisted instruction offers repeated practice opportunities that 

strengthen numerical understanding and arithmetic skills. Adaptive software programs 

automatically modify the difficulty level of tasks based on learner performance. Studies reveal 

that CAI improves mathematical accuracy, problem-solving ability, and conceptual 

understanding among primary school learners with mathematical learning difficulties. 

 Virtual Manipulatives 

 Virtual manipulatives are digital versions of physical mathematical learning materials 

such as blocks, counters, number lines, geometric shapes, and abacuses. These interactive tools 

help learners visualize mathematical concepts more concretely and clearly. Dyscalculic 

learners often struggle with abstract mathematical ideas and numerical relationships. Virtual 

manipulatives provide visual-spatial learning experiences that support conceptual 

understanding and cognitive processing. Teachers use these tools to teach addition, subtraction, 

multiplication, fractions, measurement, and geometry through interactive activities. Research 

findings suggest that virtual manipulatives improve learner participation, mathematical 

reasoning, and conceptual clarity. 

Mobile Learning Applications 

 Mobile learning applications are increasingly used for remedial mathematics 

instruction in primary education. Educational apps available on smartphones and tablets 

provide flexible and accessible learning opportunities for learners both inside and outside the 

classroom. Mathematics learning apps designed for dyscalculic learners include animated 

lessons, quizzes, interactive exercises, games, and progress tracking systems. These 
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applications encourage independent learning and continuous practice. Learners can access 

learning materials anytime and anywhere, which improves engagement and retention. Studies 

show that mobile learning applications enhance learner motivation, arithmetic fluency, and 

attention span. 

Artificial Intelligence and Adaptive Learning Systems 

 Artificial Intelligence (AI)-based educational technologies are emerging as innovative 

interventions for learners with dyscalculia. AI-supported adaptive learning systems analyze 

learner performance and provide personalized instructional support according to individual 

strengths and weaknesses. These intelligent systems adjust the difficulty level of activities and 

recommend remedial exercises based on learner responses. AI-based tutoring systems provide 

immediate feedback, error correction, and customized learning pathways that improve 

mathematical understanding. Adaptive learning technologies are highly beneficial for 

dyscalculic learners because they address individual learning needs and support self-paced 

learning. 

Multimedia Learning Tools 

 Multimedia learning tools integrate text, audio, video, graphics, animations, and 

interactive content to create multisensory educational experiences. Multimedia instruction 

helps learners understand complex mathematical concepts more effectively through visual and 

auditory support. Children with dyscalculia benefit from multimedia learning because it 

improves attention, memory retention, and conceptual understanding. Animated explanations 

and visual demonstrations simplify difficult arithmetic concepts and maintain learner interest. 

Multimedia-supported instruction also encourages active participation and reduces learning 

anxiety. 

Online Learning Platforms and Digital Classrooms 

 Online learning platforms and digital classrooms provide opportunities for continuous 

and collaborative learning. Teachers can assign mathematics activities, conduct assessments, 

monitor learner progress, and provide remedial support through online educational systems. 

Digital classrooms support inclusive education by enabling learners to access learning 

materials according to their individual needs and pace. Video lessons, discussion forums, 

online quizzes, and interactive worksheets enhance learner participation and communication. 

These platforms became especially important during periods of remote and blended learning. 
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Assistive Technologies for Dyscalculia 

 Assistive technologies include specialized digital tools and software designed to 

support learners with disabilities. For dyscalculic learners, assistive technologies may include 

talking calculators, speech-to-text systems, digital organizers, visual scheduling tools, and 

mathematical support applications. These technologies help learners perform mathematical 

tasks more independently and accurately. Assistive tools reduce cognitive load and improve 

learner confidence in classroom activities. Teachers can integrate assistive technologies into 

remedial instruction to support individualized learning needs. 

Benefits of ICT-Based Interventions 

 ICT-based interventions provide several educational benefits for dyscalculic learners. 

They create interactive and motivating learning environments that encourage active 

participation. Technology-supported instruction offers immediate feedback, repeated practice, 

and individualized learning opportunities that improve mathematical understanding and 

confidence. ICT integration also promotes inclusive education by addressing diverse learner 

needs. Digital tools help reduce mathematics anxiety, improve concentration, and strengthen 

problem-solving skills. Furthermore, ICT-based interventions support teachers in monitoring 

learner progress and providing targeted remedial support. Overall, ICT-based interventions 

play a significant role in improving mathematics learning outcomes among children with 

dyscalculia in primary education. These innovative strategies contribute to effective remedial 

instruction, learner-centered teaching, and inclusive educational practices 

Effectiveness of ICT-Based Interventions 

 ICT-based interventions have proven to be highly effective in supporting learners with 

dyscalculia in primary education. Technology-supported remedial strategies provide 

interactive, individualized, and multisensory learning experiences that improve mathematical 

understanding and learner participation. Research studies conducted in the field of educational 

technology and special education indicate that ICT integration significantly enhances 

arithmetic skills, conceptual understanding, learner motivation, and academic achievement 

among children with mathematical learning difficulties. One of the major strengths of ICT-

based interventions is their ability to create engaging and learner-centered educational 

environments. Educational games, multimedia learning tools, and interactive applications 

motivate learners to participate actively in mathematics learning activities. Dyscalculic learners 

often experience fear and anxiety toward mathematics; however, digital learning environments 

reduce stress by presenting mathematical concepts in enjoyable and visually attractive forms. 
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Increased learner engagement leads to better concentration, practice, and retention of 

mathematical concepts. ICT-based interventions are highly effective in improving arithmetic 

fluency and number sense among dyscalculic learners. Computer-assisted instruction, virtual 

manipulatives, and adaptive learning software provide repeated practice opportunities that 

strengthen basic mathematical skills such as counting, addition, subtraction, multiplication, and 

division. Interactive exercises and instant feedback help learners identify mistakes and improve 

performance continuously. Research findings show that learners receiving ICT-supported 

remedial instruction perform better in arithmetic calculations compared to those receiving only 

traditional classroom instruction. 

 Another important aspect of ICT effectiveness is individualized and self-paced 

learning. Every learner with dyscalculia experiences unique learning difficulties and cognitive 

challenges. ICT-based systems allow students to progress according to their own abilities, pace, 

and learning needs. Adaptive learning technologies automatically adjust task difficulty levels 

based on learner performance, thereby providing personalized instruction. This individualized 

approach increases learner confidence and supports mastery learning. Visual and multisensory 

learning experiences provided through ICT tools are particularly beneficial for dyscalculic 

learners. Multimedia presentations, animations, simulations, and virtual manipulatives help 

learners understand abstract mathematical concepts through visual representation and 

interactive exploration. Such multisensory instruction improves conceptual clarity, memory 

retention, and problem-solving ability. Learners can better understand numerical relationships, 

spatial concepts, and mathematical operations through digital visualization techniques. ICT-

based interventions also improve learner motivation and positive attitudes toward mathematics. 

Educational games and mobile learning applications provide rewards, progress tracking, and 

engaging activities that encourage learners to continue practicing mathematical skills. Children 

become more confident and independent in their learning process when they experience 

success through technology-supported instruction. Increased motivation contributes to higher 

academic achievement and classroom participation. Another important effectiveness of ICT 

integration is the promotion of inclusive education. Technology-supported learning 

environments address diverse learner needs and provide equal learning opportunities for 

children with disabilities. ICT tools help teachers provide differentiated instruction and 

targeted remedial support based on individual learner difficulties. Digital assessments and 

learning analytics assist teachers in monitoring student progress and identifying areas requiring 

improvement. 
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 Research studies also reveal that ICT-based interventions contribute to the development 

of cognitive skills such as attention, concentration, working memory, and logical reasoning. 

Adaptive learning systems and interactive exercises strengthen mental processing abilities that 

are essential for mathematical learning. Improved cognitive functioning positively influences 

learner performance in mathematics and other academic subjects. Despite the effectiveness of 

ICT-based interventions, some studies indicate challenges related to implementation. Lack of 

technological infrastructure, insufficient teacher training, limited digital resources, and unequal 

access to technology may affect the successful use of ICT in remedial education. However, 

when properly implemented, technology-supported instruction provides meaningful 

opportunities for improving mathematics learning outcomes among dyscalculic learners. 

Overall, ICT-based interventions are highly effective in supporting children with dyscalculia 

in primary education. These innovative remedial strategies improve mathematical skills, 

learner engagement, confidence, conceptual understanding, and inclusive educational 

practices. The growing integration of technology in mathematics education highlights the 

importance of ICT as a powerful tool for addressing learning disabilities and enhancing 

academic success among primary school learners. 

Challenges in Implementing ICT-Based Interventions 

 Although ICT-based interventions provide significant educational benefits for learners 

with dyscalculia, several challenges affect their successful implementation in primary 

education. These challenges are related to technological infrastructure, teacher competency, 

financial limitations, accessibility, and educational management. Addressing these issues is 

essential for ensuring effective integration of ICT in remedial mathematics instruction. One of 

the major challenges is the lack of adequate technological infrastructure in schools. Many 

educational institutions, particularly in rural and economically disadvantaged areas, do not 

have sufficient computers, tablets, internet connectivity, projectors, or digital learning 

resources. Inadequate infrastructure limits the effective use of ICT-based instructional 

strategies and reduces opportunities for learners to access technology-supported remedial 

education. Another significant challenge is the lack of teacher training and digital competency. 

Many teachers are not adequately trained in the use of educational technologies and ICT-based 

teaching methods. Teachers may face difficulties in selecting appropriate digital tools, 

managing technology-supported classrooms, and integrating ICT into remedial mathematics 

instruction. Insufficient professional development programs reduce teacher confidence and 

effectiveness in implementing innovative instructional practices. Financial constraints also act 
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as a major barrier to ICT integration in education. Purchasing computers, software applications, 

internet services, assistive technologies, and digital learning materials requires substantial 

financial investment. Many schools, especially government schools and institutions in rural 

areas, face budget limitations that prevent them from adopting advanced technological 

resources for inclusive education. Limited access to technology among learners is another 

important issue. Some students may not have access to smartphones, tablets, computers, or 

internet facilities at home. Socioeconomic differences among families create inequalities in 

digital learning opportunities. Learners from low-income backgrounds may find it difficult to 

participate fully in technology-supported remedial activities outside school hours. Technical 

problems and maintenance issues further affect the implementation of ICT-based interventions. 

Software malfunctions, hardware failures, internet disruptions, and lack of technical support 

may interrupt the learning process. Schools without trained technical staff often experience 

difficulties in maintaining digital infrastructure and resolving technical issues promptly. 

Another challenge is the availability of appropriate educational software and digital content. 

Some ICT tools may not align with curriculum objectives or learner needs. Educational 

applications designed for general mathematics instruction may not adequately address the 

specific difficulties faced by dyscalculic learners. Therefore, there is a need for specialized, 

learner-friendly, and curriculum-based digital resources for remedial mathematics education. 

 Excessive dependence on technology may also create certain concerns. Continuous 

screen exposure can affect learners’ attention span, physical health, and social interaction. 

Teachers need to maintain a balance between digital instruction and traditional classroom 

activities to ensure holistic learning experiences. Language barriers and cultural differences 

may also influence the effectiveness of ICT-based interventions. Many educational software 

programs are developed in foreign languages and may not suit local educational contexts or 

regional languages. Learners may experience difficulties in understanding instructions and 

content if digital resources are not culturally relevant and linguistically appropriate. Resistance 

to change among teachers, administrators, and parents can further hinder ICT integration. Some 

educators may prefer traditional teaching methods and hesitate to adopt new technologies due 

to lack of familiarity or confidence. Similarly, parents may not fully understand the benefits of 

ICT-based remedial learning and may provide limited support for technology use at home. 

Another important challenge is the lack of proper policy implementation and administrative 

support. Successful ICT integration requires educational policies that promote inclusive digital 

education, teacher training, infrastructure development, and equal access to technology. 
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Inadequate policy support and poor planning may reduce the effectiveness of technology-based 

interventions in schools. Despite these challenges, ICT-based interventions continue to show 

great potential for improving mathematics learning among dyscalculic learners. With proper 

planning, teacher training, financial support, technological infrastructure, and collaborative 

efforts among educators, parents, and policymakers, these challenges can be minimized. 

Effective implementation of ICT-based remedial strategies can contribute significantly to 

inclusive and learner-centered primary education. 

Suggestions for Improving ICT-Based Interventions 

 Effective implementation of ICT-based interventions is essential for improving 

mathematics learning among dyscalculic learners in primary education. Although technology-

supported remedial strategies have shown positive outcomes, several measures can further 

enhance their effectiveness and accessibility. The following suggestions are provided for 

improving ICT-based interventions in educational settings. Schools should provide adequate 

technological infrastructure such as computers, tablets, smart classrooms, internet connectivity, 

multimedia equipment, and educational software to support ICT-based learning. Availability 

of digital resources is necessary for successful integration of technology into remedial 

mathematics instruction. Teachers should receive regular professional training and workshops 

on ICT integration, educational technology, and special education practices. Training programs 

should focus on the use of digital learning tools, assistive technologies, multimedia instruction, 

adaptive learning systems, and online assessment techniques. Skilled teachers can effectively 

use technology to support learners with dyscalculia. 

 Educational software and digital applications should be designed according to the needs 

and abilities of dyscalculic learners. Learning materials must be interactive, visually attractive, 

learner-friendly, and curriculum-oriented. ICT tools should include animations, audio support, 

adaptive exercises, and immediate feedback mechanisms to improve learner engagement and 

conceptual understanding. Adaptive learning technologies should be promoted to provide 

individualized and personalized learning experiences. ICT systems must be capable of 

identifying learner strengths and weaknesses and adjusting instructional content according to 

learner performance and pace. Personalized learning improves confidence and supports 

mastery of mathematical concepts. 

 Schools and educational authorities should encourage the use of multisensory learning 

approaches through ICT integration. Multimedia tools combining text, graphics, audio, video, 

and interactive activities help learners understand abstract mathematical concepts more 
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effectively. Multisensory instruction improves attention, memory retention, and arithmetic 

fluency among dyscalculic learners. Government agencies and policymakers should allocate 

sufficient financial resources for the development of technological infrastructure and digital 

learning initiatives in schools. Special attention should be given to rural and economically 

disadvantaged areas to ensure equal access to ICT-supported education. 

 Parents should be encouraged to participate actively in children’s remedial learning 

activities at home. Schools can organize awareness programs and training sessions for parents 

regarding the use of educational applications and digital learning platforms. Home-school 

collaboration strengthens learner support and improves educational outcomes. Educational 

institutions should establish resource centers for inclusive digital education. These centers can 

provide assistive technologies, specialized software, digital learning materials, and technical 

guidance for teachers and learners with special educational needs. 

 ICT-based interventions should include regular assessment and progress monitoring 

systems. Digital assessment tools help teachers identify learner difficulties at an early stage 

and provide targeted remedial support. Continuous feedback and performance tracking 

improve learner achievement and instructional planning. Researchers and educational 

technology developers should focus on creating culturally relevant and multilingual digital 

learning resources. Educational applications should align with local curriculum requirements 

and support learners from diverse linguistic and cultural backgrounds. Collaboration among 

teachers, psychologists, special educators, software developers, and policymakers should be 

strengthened for designing effective remedial programs. Interdisciplinary cooperation can 

contribute to the development of innovative and evidence-based ICT interventions for 

dyscalculia. 

 Schools should maintain a balanced approach between technology-supported learning 

and traditional classroom teaching. ICT tools should complement rather than replace direct 

teacher guidance and social interaction. Balanced instructional practices ensure holistic 

educational development. Finally, future research should continue exploring emerging 

technologies such as artificial intelligence, virtual reality, augmented reality, and machine 

learning for improving remedial mathematics education. Continuous innovation and research 

can further enhance the effectiveness of ICT-based interventions for dyscalculic learners in 

primary education. 
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 Educational Implications 

 The findings of the present review study have significant educational implications for 

teachers, school administrators, curriculum planners, policymakers, parents, and researchers. 

ICT-based interventions provide innovative opportunities for improving mathematics learning 

among dyscalculic learners and promoting inclusive educational practices in primary schools. 

One of the major educational implications is the importance of integrating ICT into remedial 

mathematics instruction. Teachers should incorporate educational games, multimedia learning 

tools, computer-assisted instruction, mobile applications, and virtual manipulatives into 

classroom teaching to support learners with mathematical difficulties. Technology-supported 

learning environments create interactive and learner-centered experiences that improve 

conceptual understanding and learner engagement. The study also highlights the need for 

individualized and differentiated instruction in primary education. Dyscalculic learners have 

diverse learning needs and cognitive abilities; therefore, teachers should use adaptive learning 

technologies that provide personalized instruction according to learner performance. ICT-

based interventions help educators identify learner weaknesses and provide targeted remedial 

support through continuous assessment and feedback. Another important implication is the 

necessity of teacher training and professional development. Teachers require adequate 

knowledge and digital competency to integrate ICT effectively into classroom instruction. 

Training programs should focus on the use of educational software, assistive technologies, 

multimedia tools, and digital assessment methods for supporting learners with dyscalculia. 

Professional development initiatives can improve teacher confidence, instructional quality, and 

classroom implementation of technology-based strategies. 

 The review also emphasizes the role of ICT in promoting inclusive education. 

Technology-supported learning environments provide equal learning opportunities for children 

with disabilities and learning difficulties. Schools should adopt inclusive teaching practices 

that ensure active participation of all learners regardless of their academic abilities. ICT 

integration can help reduce educational barriers and create supportive learning environments 

for children with dyscalculia. Curriculum planners and educational authorities should 

incorporate ICT-based remedial activities into mathematics curricula at the primary school 

level. Mathematics education programs should include digital learning resources, interactive 

activities, and learner-centered instructional methods that support conceptual understanding 

and problem-solving skills. Curriculum design should focus on integrating technology 

meaningfully rather than using it only as a supplementary tool. 
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 Educational institutions should also strengthen technological infrastructure and digital 

resource availability. Schools require computers, internet facilities, multimedia equipment, and 

specialized educational software for effective ICT integration. Government agencies and 

educational organizations should provide financial and technical support to ensure equal access 

to digital learning opportunities, especially in rural and underprivileged areas. The review 

further indicates the importance of collaboration among teachers, parents, psychologists, and 

technology experts. Parents should be encouraged to support children’s digital learning 

activities at home and monitor their progress regularly. Collaborative efforts can enhance the 

effectiveness of ICT-based remedial interventions and improve learner outcomes. Another 

educational implication relates to assessment and learner monitoring. ICT-based assessment 

tools help teachers evaluate learner performance continuously and identify specific 

mathematical difficulties at an early stage. Digital progress reports and analytics support 

evidence-based instructional planning and remedial teaching practices. 

 The study also suggests that educational policymakers should develop policies and 

guidelines for effective ICT integration in inclusive education. Policies should focus on teacher 

training, digital literacy development, infrastructure improvement, and accessibility of 

technology-supported learning resources for children with special educational needs. Finally, 

the review highlights the importance of future research and innovation in ICT-based 

interventions for dyscalculia. Researchers should continue exploring emerging technologies 

such as artificial intelligence, virtual reality, augmented reality, and adaptive learning systems 

for improving remedial mathematics instruction. Continuous innovation in educational 

technology can contribute to better academic achievement, learner confidence, and inclusive 

educational development. The educational implications of ICT-based interventions emphasize 

the need for innovative, inclusive, and learner-centered teaching practices in primary 

education. Effective integration of technology in remedial mathematics instruction can 

significantly improve the learning experiences and academic success of dyscalculic learners. 

Recommendations 

 Based on the findings of the present review study, several recommendations are 

suggested for improving the implementation and effectiveness of ICT-based interventions for 

dyscalculia in primary education. These recommendations are intended for teachers, school 

administrators, curriculum planners, policymakers, parents, researchers, and educational 

technology developers. Schools should strengthen technological infrastructure by providing 

adequate digital resources such as computers, tablets, internet connectivity, smart classrooms, 
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multimedia devices, and educational software. Availability of appropriate technological 

facilities is essential for effective ICT integration in remedial mathematics instruction. 

 Teachers should receive regular professional training on the use of ICT tools and 

innovative teaching methods for learners with dyscalculia. Teacher training programs should 

focus on computer-assisted instruction, multimedia learning, educational games, adaptive 

technologies, digital assessment tools, and inclusive classroom practices. Skilled teachers can 

effectively utilize technology to support individualized learning needs. Educational institutions 

should encourage the use of learner-centered and activity-based instructional approaches 

through ICT integration. Teachers should use visual aids, animations, simulations, virtual 

manipulatives, and interactive applications to simplify abstract mathematical concepts and 

improve learner understanding. 

 Curriculum planners should incorporate ICT-supported remedial activities into primary 

mathematics curricula. Digital learning materials should align with curriculum objectives and 

learner developmental levels. Curriculum design should emphasize conceptual understanding, 

problem-solving skills, and inclusive learning practices. Specialized educational software and 

digital applications should be developed specifically for dyscalculic learners. These tools 

should include interactive exercises, immediate feedback systems, adaptive learning features, 

and multisensory instructional elements that support different learning styles and cognitive 

abilities. 

 Government agencies and educational policymakers should provide financial support 

and policy guidance for ICT integration in schools. Special attention should be given to rural 

and underprivileged schools to ensure equal access to technology-supported education and 

reduce digital inequality among learners. Schools should establish inclusive digital learning 

environments that support children with special educational needs. Assistive technologies and 

adaptive learning systems should be integrated into remedial education programs to improve 

accessibility and participation among dyscalculic learners. 

 Parents should be encouraged to participate actively in children’s remedial learning 

activities at home. Awareness programs and orientation sessions should be organized to help 

parents understand the benefits of ICT-supported education and guide them in supporting 

children’s digital learning experiences. Educational institutions should implement continuous 

digital assessment and learner monitoring systems. Teachers should regularly evaluate learner 

progress through ICT-based assessment tools and provide targeted remedial support according 

to learner performance and difficulties. Collaboration among teachers, psychologists, special 



 
Dr. P. Kumari (Pg 395-416) 415  

 

Copyright © 2026, Scholarly Research Journal For Interdisciplinary Studies 

 
 

educators, software developers, researchers, and policymakers should be strengthened for 

designing innovative and evidence-based remedial interventions. Interdisciplinary cooperation 

can improve the quality and effectiveness of ICT-supported learning programs. 

 Future research should focus on emerging technologies such as artificial intelligence, 

virtual reality, augmented reality, machine learning, and robotics for supporting learners with 

dyscalculia. Longitudinal and experimental studies should be conducted to examine the long-

term impact of ICT-based interventions on learner achievement and cognitive development. 

Educational software developers should create multilingual and culturally relevant digital 

learning resources to support learners from diverse linguistic and social backgrounds. 

Localization of educational technologies can improve learner accessibility and participation. 

 Schools should maintain a balanced approach between traditional teaching methods and 

technology-supported instruction. ICT tools should complement classroom teaching rather than 

replace direct teacher interaction and guidance. Balanced instructional practices contribute to 

holistic learner development. The successful implementation of these recommendations can 

significantly improve the effectiveness of ICT-based remedial strategies and contribute to 

inclusive, innovative, and learner-centered primary education for children with dyscalculia. 
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