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Abstract 

This literature research discusses the use of technology as a 
mathematics learning medium to support the learning process in 
schools. Modern technologies such as Augmented Reality (AR), Virtual 
Reality (VR), and Artificial Intelligence (AI) have shown their potential in 
changing the way teachers and students interact with mathematical 
material. The use of this technology allows the application of more 
interactive, personalized and collaborative learning methods, which 
leads to increased student understanding and motivation. This study 
examines several important aspects in the application of technology to 
mathematics learning, including how the technology facilitates the 
visualization of complex mathematical concepts, offers personalized 
assistance according to student needs, and encourages collaboration 
between students. The results obtained show that the integration of 
technology in mathematics learning can increase the effectiveness and 
efficiency of the teaching and learning process, thereby creating an 
adaptive and innovative educational environment. Thus, the use of 
technology as a medium for mathematics learning is a strategic step in 
the modernization of education that contributes positively to improving 
the quality of students' learning experiences. This research 
recommendation focuses on further development and training for 
educators in utilizing technology optimally to support learning in 
schools. 
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INTRODUCTION 

In the current digital era, the development of information and 

communication technology (ICT) has a significant impact on various aspects of 

life, including the world of education. The use of technology in the learning 

process has opened up new opportunities to increase the effectiveness and 
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efficiency of teaching, especially in subjects that are considered challenging by 

many students, such as mathematics (Mustaqim, 2023). 

Mathematics is one of the fundamental subjects that forms the basis 

for various scientific disciplines and practical applications in everyday life. 

However, it cannot be denied that many students experience difficulties in 

understanding abstract and complex mathematical concepts (Ramaswami et 

al., 2023). Therefore, the integration of technology into mathematics learning 

is very necessary to overcome this gap and increase student interest and 

understanding. 

In addition, digital technology allows personalization in learning. By 

applying AI in education, learning can be adapted according to individual 

student needs and abilities (Hernadi et al., 2023). AI-based learning 

applications and platforms can analyze student learning progress and provide 

recommendations for learning materials appropriate to their respective ability 

levels. This is very effective in helping each student learn with the rhythm and 

learning style that best suits them, thereby increasing the level of success in 

understanding mathematics material (Buchory et al., 2022). 

The application of technology also allows for increased collaboration 

and interaction between students and teachers. Collaborative tools such as 

Google Classroom, Microsoft Teams, and various other e-learning platforms 

provide a space for teachers and students to communicate and work together 

more e iffe ictiveily, e ive in though theiy are i not in thei same i physical space i. By 

utilizing various fe iature is such as discussion forums, vide io confe ire inceis, and 

onlinei assignme ints, thei le iarning proceiss be icome is more i dynamic and 

inteiractive i. This closeir collaboration not only heilps in solving math probleims, 

but also deiveilops important social and teiamwork skills for studeints (Chida & 

Minamino, 2023). 

Various e iducational teichnologieis, such as le iarning software i, mobilei 

applications, e i-le iarning platforms, and digital te iaching aids, have i be ie in 

de iveilope id to support thei matheimatics le iarning proce iss. The i use i of this 

teichnology not only facilitateis thei de ilive iry of morei inteiractive i and inteire isting 

mate irial, but also allows teiache irs to providei a more i pe irsonalize id and 

adaptive i le iarning e ixpe irie ince i according to thei ne ieids of e iach stude int (Aziz & 

Astutik, 2024). 

For e ixample i, thei usei of inteiractive i le iarning softwarei allows studeints 

to visualize i abstract matheimatical conceipts through simulations and 

animations. This heilps stude ints to more i e iasily undeirstand and apply theise i 

conceipts in various situations. In addition, ei-le iarning platforms providei acce iss 
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to various weib-base id le iarning reisource is, such as videio tutorials, inteiractive i 

practice i que istions, and discussion forums, which can be i acce isse id anytime i and 

anywheire i (Maulida e it al., 2022). 

On thei otheir hand, the i use i of te ichnology also has its own challe ingeis. 

For e ixample i, infrastructure constraints, limited access to technology, and the 

need for training for teachers to master the use of technology in teaching 

(Wahyudi et al., 2024). Therefore, collaboration between the government, 

educational institutions and the private sector is very necessary to ensure the 

availability of adequate facilities and infrastructure as well as ongoing training 

for teaching staff. 

Thus, the use of technology as a mathematics learning medium is not 

only a tool, but also an innovative strategy to improve the quality of 

education. With effective technology integration, it is hoped that mathematics 

learning can become more interesting, relevant and enjoyable for students, so 

that it can improve learning outcomes and form a generation that is better 

prepared to face future challenges (Awwalina & Wachidah, 2023). 

 

RESEARCH METHOD 

The study in this research is qualitative with literature. The literature 

study research method is a research approach that involves the analysis and 

synthesis of information from various literature sources that are relevant to a 

particular research topic. Documents taken from literature research are 

journals, books and references related to the discussion you want to research 

(Earley, M.A. 2014; Snyder, H. 2019). 

 

RESULT AND DISCUSSION 

The Effect of Using Technology on Understanding Mathematical Concepts 

Among Students 

The use of technology in the mathematics learning process has had a 

significant impact on understanding mathematical concepts among students. 

One of the most pronounced positive impacts is increased accessibility and 

interactivity in learning. With supporting applications and software, students 

can access a variety of materials and exercises easily and quickly, both in class 

and outside of class. Digital learning resources such as video tutorials, 

interactive simulations, and educational games help a lot in strengthening 

basic concepts and their application so that students are more interested and 

motivated in learning mathematics (Rahman & Abdullah, 2022). 



 

2417 
 

Apart from that, technology also allows individualized learning or 

learning that is tailored to the needs of each student. Through e-learning 

platforms and adaptive programs, teachers can identify the weaknesses and 

strengths of each student and provide material appropriate to their ability 

level (Dewi et al., 2024). In this way, the guidance provided becomes more 

effective and efficient, as well as accelerating students' understanding of 

concepts that are considered difficult. This is very useful, especially for 

students who have various backgrounds, abilities and different learning 

speeds. 

However, there are also several challenges that need to be faced along 

with the use of technology in mathematics learning. One of the main 

challenges is students' potential dependence on technology, which can 

reduce their ability to think critically and analytically independently. In 

addition, not all schools have adequate access to technological devices and 

internet connections, which can create a digital divide which has the potential 

to make the learning process uneven (Tohir et al., 2022). Therefore, it is 

important for educators and policy makers to design effective strategies so 

that the use of technology in education can be carried out optimally and 

evenly in order to increase understanding of mathematical concepts among 

students. 

To handle these challenges, the involvement of various parties, from 

the government, schools, teachers, to parents, is very necessary. The 

government needs to ensure that all schools have adequate access to 

technology and the internet through subsidy programs and sustainable 

infrastructure investment. Then, schools and teachers need to be given 

sufficient training regarding the effective use of technology in the learning 

process. Teachers must be able to utilize technology not only as a teaching 

tool, but also as a means to improve students' critical thinking and problem 

solving skills (Kaensige, 2022). 

Apart from that, it is also important to involve parents in the 

technology-based learning process. Parents can be educated about how they 

can support their children at home, either by monitoring technology use or by 

providing adequate learning facilities. Support from parents is an important 

key to ensuring that the use of technology is not only beneficial academically 

but also helps the development of children's character and independence. 

Collaboration between teachers and parents needs to be improved to monitor 

student progress and find solutions together if there are obstacles (Simon, 

2022). 
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Finally, ongoing evaluation and research is needed to measure the 

impact of technology use on understanding mathematical concepts. Data and 

findings from various studies can be used as a basis for improving and 

developing better learning strategies (Ndani & Erita, 2023). In addition, 

technological innovation continues to develop, so it is very important for the 

world of education to always follow the latest trends and adapt to changes. 

With a holistic and collaborative approach, the positive influence of 

technology on understanding mathematical concepts can be maximized, while 

emerging challenges can be overcome effectively (Sitepu & Siregar, 2023). 

 

The Effectiveness of Technology as a Mathematics Learning Media in 

Increasing Student Learning Motivation 

The use of technology in mathematics learning has been proven 

effective in increasing students' learning motivation. Technology allows the 

delivery of more interesting and interactive material, for example through the 

use of learning applications, video tutorials and simulations. This media not 

only makes learning more fun, but also helps students understand complex 

concepts more easily. The interactivity offered by technology makes students 

more actively involved in the learning process, thereby increasing their 

motivation and interest in studying mathematics (Suripah & Susanti, 2022). 

In addition, technology allows for personalization of learning according 

to each student's needs. Technology-based learning applications and 

programs often have features that can adjust the difficulty level of the 

material to the student's abilities, offering adaptive learning that 

automatically changes the level of difficulty based on student performance 

(Rajput et al., 2022). This way, students can progress at their own pace 

without feeling overwhelmed by material that is too difficult or boreid by 

mate irial that is too eiasy. This is ve iry important to maintain studeints' 

e inthusiasm for le iarning, be icause i the iy fe ie il theiy are i re ice iiving atte intion and 

support according to theiir abilitie is. 

Furthe irmore i, teichnology provideis acce iss to various and curre int 

le iarning re isource is. Studeints can eixplore i matheimatical conce ipts from various 

pe irspe ictive is, find reial applications in eive iryday life i, and eivein collaboratei 

virtually with frie inds or me intors from diffe ire int parts of the i world. This e iase i of 

acce iss allows stude ints to deie ipe in theiir unde irstanding and foste ir gre iat 

curiosity (Sanulita e it al., 2024). In this way, te ichnology is not only a leiarning 

tool, but also a strong motivator in incre iasing stude ints' de isire i to continuei 

le iarning and eixce il in matheimatics. 
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Howeive ir, thei eiffe ictive ine iss of teichnology as a matheimatics le iarning 

me idium also reiquire is support from various partie is involveid in eiducation. 

Teiache irs must havei ade iquate i abilitie is and skills in inteigrating teichnology into 

thei leiarning proce iss. Training and guidance i for teiache irs is ve iry important so 

that theiy can unde irstand and make i maximum use i of te ichnology (Ne ivarini e it 

al., 2023). Apart from that, ade iquate i infrastructure i such as inte irne it acce iss and 

ade iquate i hardware i ne ie ids to be i pre ipare id by e iducational institutions and thei 

gove irnmeint. Without ade iquate i support, thei poteintial of te ichnology to 

incre iase i stude int motivation and leiarning outcomeis may not be i achie ive id 

optimally. 

Pare ints also have i an important role i in supporting thei use i of 

teichnology in matheimatics le iarning. Theiy neie id to providei assistance i and 

supe irvision so that studeints' use i of te ichnology reimains on a positivei and 

e iducative i path. Through good communication with teiache irs and 

undeirstanding what childre in are i le iarning, pare ints can he ilp e insure i that 

teichnology is useid eiffe ictive ily to support thei leiarning proce iss. 

Eincourage ime int and moral support from pare ints can also incre iase i stude ints' 

se ilf-confideince i and motivation to leiarn (Bahri, 2022). 

With thei involveime int of all partie is, thei use i of teichnology in 

matheimatics le iarning can bei an eiffe ictivei solution in increiasing stude ints' 

le iarning motivation. Teichnology not only heilps stude ints undeirstand mateirial 

more i e iasily, but also make is the i leiarning proce iss more i inteire isting and 

inteiractive i (Handayani & Bahri, 2024). In this digital e ira, adopting te ichnology 

in eiducation is an ineivitable i steip to be itteir pre ipare i stude ints to face i futurei 

challeinge is. Along with teichnological de iveilopme ints, it is hopeid that leiarning 

me ithods will also continuei to deiveilop and providei gre iate ir be ine ifits for 

improving thei quality of e iducation, eispe icially in thei fie ild of matheimatics 

(Parinduri e it al., 2022). 

 

Challenges and Obstacles in the Application of Technology in Mathematics 

Learning in Schools 

Thei application of te ichnology in matheimatics le iarning in schools is not 

without challeingeis and obstacle is. Onei of thei bigge ist challeinge is is thei digital 

divide i. Not all stude ints havei the i same i acce iss to teichnological de ivice is and the i 

inteirneit in theiir home is (Asfiana, 2024). This cre iate is ineiquality in acce iss to 

e iducation which can hindeir thei leiarning proce iss of studeints who are i in 

re imotei are ias or from low-incomei familie is. This ineiquality in acce iss can cre iate i 
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a wide ir e iducational gap be itwe ie in stude ints who havei teichnological facilitie is 

and thosei who do not. 

Additionally, a lack of teichnology skills among teiache irs is a significant 

obstacle i. Many teiache irs are i not familiar or traine id in using teichnological 

de ivice is and applications to teiach matheimatics. In fact, inteigrating te ichnology 

in thei leiarning proce iss re iquire is a change i in mindseit and teiaching me ithods 

which may bei diffe ire int from conveintional meithods (Sara, 2022). Theire ifore i, 

inteinsivei and continuous training for te iache irs is veiry neice issary so that theiy 

can use i te ichnology eiffe ictive ily and cre iative ily to improvei thei quality of 

matheimatics le iarning in theiir classe is. 

In thei conteixt of e iducational infrastructure i, thei availability of 

hardware i and te ichnical support is also oftein an issuei. Many schools do not 

have i adeiquate i teichnological facilitie is, such as computeirs, table its, projeictors, 

or stable i inteirneit acce iss (Puhka e it al., 2023). In addition, mainteinance i and 

re ipair of te ichnological e iquipme int re iquire is quite i a lot of mone iy. Limite id 

school budge its for teichnology inveistme int can hindeir thei imple ime intation of 

teichnology-base id le iarning. Theire ifore i, syneirgy be itwe ie in eiducational 

institutions, goveirnme int and thei privatei se ictor is important to einsure i that 

teichnological facilitie is and infrastructure i can bei me it to support morei eifficie int 

and e iffe ictive i leiarning (Achadi, 2024). 

Apart from thei digital dividei and te ichnology skills, thei e ixisting 

curriculum also pose is challe inge is in imple imeinting teichnology in matheimatics 

le iarning. Rigid and deinsei curricula ofte in do not providei einough spacei for 

teiache irs to eixpe irime int with teichnology-base id te iaching meithods. Many 

curricula have i not be iein inteigrate id with thei syste imatic and planneid use i of 

teichnology. As a re isult, te iacheirs oftein havei difficulty finding ways to 

imple ime int teichnology eiffe ictive ily in accordance i with eixisting leiarning 

standards. Curriculum re iforms that are i more i fle ixible i and inclusive i of 

teichnology are i neie ide id so that stude ints can eixpe irie ince i thei maximum 

be ineifits from te ichnology-base id le iarning (Almaite ih, 2024). 

Apart from that, thei traditional approach which is still dominant in 

le iarning eivaluation and asseissme int is also an obstaclei. Conveintional 

asse issme int me ithods such as writte in eixams and standardize id te ists are i ofte in 

unable i to meiasure i stude ints' skills in using teichnology to solvei matheimatical 

proble ims (Ghimire i, 2022). In addition, conceirns about inteigrity and fairne iss in 

teichnology-base id asse issme ints also ofte in arise i, such as thei risk of che iating or 

dishoneisty in conducting onlinei e ixams. Theire ifore i, innovation is neieide id in thei 
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e ivaluation systeim that can accommodatei and re ifle ict studeints' abilitieis to usei 

teichnology autheintically and validly (Alde ibsi & Eilde isoky, 2023). 

Finally, theire i are i also challe inge is in thei psychological and social aspe icts 

of imple ime inting teichnology. Continuous use i of teichnology can cause i me intal 

fatigue i in studeints and teiache irs. Apart from that, social inteiraction be itweie in 

stude ints can also bei re iduce id, be icause i theiy are i more i focuse id on theiir 

re ispe ictive i teichnological deivice is rathe ir than communicating direictly. A 

balance i be itweie in teichnology and human inteiraction must bei maintaineid so 

that thei le iarning proceiss re imains holistic and inclusivei. Theire ifore i, leiarning 

strate igie is that combinei teichnology and positivei social activitieis neie id to bei 

we ill deisigne id so that teichnology can support, not re iplace i, rich and varie id 

le iarning eixpe irie ince is for stude ints (Mphahleile i e it al., 2022). 

 

Strategies that can be used by Teachers to Utilize Technology 

To maximize i the i use i of te ichnology in matheimatics le iarning, te iache irs 

can apply se ive iral innovativei strate igie is. First, te iache irs can use i te ichnology-

base id le iarning de ivice is and applications such as Ge ioGe ibra, Khan Acade imy, or 

Deismos, which offe ir high inteiractivity and visualization of matheimatical 

conceipts. Theise i tools allow studeints to manipulate i mathe imatical obje icts and 

se ie i thei re isults dire ictly, so that abstract conceipts can be icome i morei re ial and 

e iasie ir to unde irstand. By cre iating more i inteiractive i le issons, studeints will bei 

more i inteire isteid and motivateid in thei le iarning proce iss (Yulianti, 2024). 

Thei se icond strateigy is to apply a proje ict-base id le iarning mode il that 

utilize is teichnology. In this approach, stude ints will work in groups to compleite i 

proje icts re ilate id to matheimatical conce ipts using various te ichnological tools 

(Manzoor e it al., 2024). For e ixample i, theiy can cre iate i digital pre ise intations, 

le iarning videios, or simple i applications that show thei application of thei 

conceipts theiy have i leiarne id. Projeicts likei theise i not only improvei 

undeirstanding of mathe imatical conce ipts, but also de ive ilop stude ints' 

collaborativei and te ichnical skills, which are i critical in today's digital age i. 

Finally, teiache irs can utilize i e i-le iarning platforms and Le iarning 

Manage ime int Systeims (LMS) such as Googlei Classroom, Moodlei, or Eidmodo 

to support leiarning outside i class hours. Through this platform, te iacheirs can 

upload additional mate irials, provide i assignme ints, and conduct onlinei 

discussions. Stude ints can also acce iss le iarning mate irials anytime i and 

anywheire i, so theiy can leiarn more i fle ixibly and indeipe indeintly (AHISKALI eit al., 

2022). In addition, by using thei analysis and monitoring fe iature is on thei 
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platform, te iache irs can track the i progre iss of e iach studeint and providei more i 

spe icific and pe irsonalize id guidance i according to eiach stude int's neie ids. 

Continuing thei usei of teichnology in matheimatics le iarning, teiache irs 

can also use i Augme inte id Re iality (AR) and Virtual Re iality (VR) te ichnology to 

cre iate i imme irsive i le iarning e ixpe irie ince is. This teichnology allows studeints to 

e ixplore i mathe imatical conceipts in a more i imme irsive i and re ialistic 

e invironmeint. For eixample i, te iache irs can invitei studeints to "walk" through 

threie i-dime insional geiomeitric structure is, or undeirstand inteigral conce ipts 

through compleix visual simulations. By using AR and VR, the i mate irial taught 

can be icome i more i inteire isting and make i it e iasie ir for stude ints to reime imbe ir 

and undeirstand comple ix conceipts (Athe irton & Pratt, 2022). 

Furthe irmore i, inteigrating Artificial Inte illige incei (AI) in mathe imatics 

le iarning can also be i an e iffe ictive i strate igy. AI tools such as virtual tutors or 

le iarning chatbots can providei re ial-time i assistance i and guidance i to studeints. 

By using AI, studeints can geit additional eixplanations or steip-by-ste ip 

instructions whein working on math proble ims. This teichnology also allows for 

pe irsonalization of leiarning, whe ire i thei program can adjust thei difficulty of 

que istions base id on eiach stude int's abilitieis, so that e iach stude int can leiarn at 

theiir own pace i and leive il (Abdul-Maje ie id, 2023). 

Finally, te iacheirs can also e incourage i collaboration and communication 

through social teichnology and collaborativei platforms. Using tools like i Googlei 

Docs, Padleit, or Microsoft Teiams, stude ints can work togeitheir to compleitei 

math assignme ints or projeicts. Thei platform allows studeints to share i ide ias, 

discuss and solvei proble ims togeitheir onlinei, so theiy le iarn math conceipts 

whilei deive iloping communication and collaboration skills. Teiache irs can also 

use i discussion forums or class-spe icific social meidia groups to build supportivei 

and mutually he ilpful le iarning communitieis, making mathe imatics a more i 

coopeirative i and e injoyablei subje ict (Smith, 2023). 

 

CONCLUSION 

Thei use i of teichnology in matheimatics le iarning in schools provideis 

various significant be ineifits that can support teiaching and le iarning activitieis. 

Teichnologieis such as Augme inte id Re iality (AR) and Virtual Re iality (VR) allow 

stude ints to e ixplorei matheimatical conce ipts in a more i re ialistic and imme irsive i 

e invironmeint, making it e iasie ir to unde irstand comple ix conceipts. Inteigrating 

Artificial Inteillige incei (AI) in leiarning also offeirs assistance i and pe irsonalization 

of le iarning, he ilping stude ints leiarn at theiir own pace i and ability le ive il. 

Additionally, collaborativei teichnologieis such as Google i Docs, Padleit, and 
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Microsoft Teiams e incourage i coope iration beitweie in studeints in solving math 

proble ims, as we ill as de ive iloping communication and collaboration skills. Thei 

be ineifits of this teichnology make i matheimatics a more i coope irative i and 

e ingaging subje ict, and cre iate i a supportivei le iarning community. Oveirall, thei 

use i of teichnology as a mathe imatics le iarning me idium not only increiase is 

stude int motivation and inteire ist, but also increiase is le iarning eiffe ictive ineiss by 

providing a morei inteiractive i, pe irsonal and collaborativei leiarning eixpe irie ince i. 

This teichnology is a strateigic tool in cre iating a leiarning einvironmeint that is 

dynamic and re isponsivei to studeint neie ids, theire iby stre ingtheining thei quality 

of matheimatics e iducation in schools. 
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