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Abstract 
Advanced technology allows learning platforms to analyze student data 
in real-time and present appropriate learning material according to their 
level of understanding. One of the main advantages of adaptive learning 
is the personalization of learning. The application of this learning 
method provides better hope for the world of education by adapting to 
using sophisticated, renewable technological devices. Adaptive learning 
methods can also be applied to adaptive teaching by class teachers. The 
benefit is managing student relationship patterns in carrying out 
education properly and correctly. Data Science can also be used to build 
predictive models to predict student academic performance. This will of 
course be based on historical data and relevant variables. That way, 
education businesses will be helped in providing appropriate 
interventions, effective classroom settings, and additional support for 
students who have potential difficulties. Schools must provide adequate 
training programs for teachers and students to ensure that they can use 
educational technology effectively. In addition, schools must provide 
sufficient support for students who do not understand or have difficulty 
using educational technology. 

Keywords: LearningMotivation,Science,DataLearning,Adaptive
Achievement 
 
INTRODUCTION 

Education is the key to opening the door to a bright future for every 

individual. In the era of information technology which continues to develop 
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rapidly, traditional learning approaches are starting to shift towards more 

adaptive education (Batubara, H. H., & Ariani, D. N, 2019; Sitopu et al., 2024). 

Adaptive learning is a learning system that is tailored to the individual 

needs and abilities of each student (Guna et al., 2024; Tubagus et al., 2023; 

Aslan & Shiong, 2023). Advanced technology allows learning platforms to 

analyze student data in real-time and present appropriate learning material 

according to their level of understanding (Shelle, G., et al, 2018). One of the 

main advantages of adaptive learning is the personalization of learning 

(Muharrom et al., 2023; Nurhayati et al., 2023; Nurdiana et al., 2023). Every 

student has a different learning style, varying levels of understanding, and 

different learning speeds. In traditional classes, teachers often find it difficult 

to give proper attention to each student because of the large number of 

students (Nadii, C. Y., & Adi, B. T. K, 2018). 

However, with adaptive learning, students can learn in an environment 

tailored to their individual needs and abilities (Erwan et al., 2023; Sarmila et al., 

2023; Sulastri et al., 2023). Adaptive learning algorithms can identify students' 

weaknesses and strengths in specific subject matter and present relevant and 

challenging learning content to help them achieve better understanding. 

Adaptive learning also provides advantages in timely monitoring of 

student progress. Through continuous data analysis, an adaptive learning 

system can identify when a student is experiencing difficulties in 

understanding subject matter (Rachmayanti, E, 2022). When this happens, 

students will get additional help or material tailored to their difficulties to help 

improve their understanding before problems pile up. Conversely, students 

who have reached a higher level of understanding can be given greater 

challenges and more advanced material to maintain their interest and 

motivation in learning (Haddar et al., 2023; Aslan & Pong, 2023). 

Likewise, teachers still use conventional methods (lectures, questions 

and answers and giving assignments) in providing learning materials, so that 

learning activities are still unidirectional where teachers are considered as 

repositories of knowledge, acting authoritarian and teachers who dominate 

the class. Meanwhile, students must sit neatly and listen, imitate the patterns 

given by the teacher, imitate the teacher's ways of solving problems (Eker, I., 

& Torun, Y, 2006). Conditions like this are likely to cause a lack of student 

understanding of the material being taught and will result in low student 

learning outcomes, especially in lessons (Tuhuteru et al., 2023; Astuti et al., 

2023). 
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Seeing this fact, teachers are required to find alternatives that must be 

taken to improve student learning outcomes because teachers are 

educational figures who create a comfortable, conducive learning atmosphere 

and must be able to create an effective and efficient teaching and learning 

process. One alternative that must be taken is a more professional approach 

by developing an adaptive learning system through the role of science data. 

Data Science can also be used to build predictive models to predict 

student academic performance. This will of course be based on historical data 

and relevant variables. That way, education businesses will be helped in 

providing appropriate interventions, effective classroom settings, and 

additional support for students who have potential difficulties. 

 
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; Caruth, G.D. 2013). 

 
RESULT AND DISCUSSION 

Adaptive Learning 

A. Definition and Characteristics of Adaptive Learning 

Adaptive learning is a learning process carried out by utilizing 

advances in the latest technological devices. So that you get better and 

faster learning results. Such as the use of artificial intelligence or computer 

algorithms as an example (Batubara, H. H., & Ariani, D. N, 2019). 

The application of this learning method provides better hope for the 

world of education by adapting to the use of sophisticated, renewable 

technological devices. Adaptive learning methods can also be applied to 

adaptive teaching by class teachers. The benefit is managing students' 

relationship patterns in carrying out education properly and correctly 

(Carceles-Poveda, E., & Giannitsarou, C, 2007). In short, adaptive education 

tries to help students gain knowledge smoothly and optimally. 

Adaptive learning was born from the emergence of artificial 

intelligence as a future technological innovation. Artificial intelligence 

became known in 1970. Various computer and electronic devices have 

started to use artificial intelligence which is still simple. 
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The form of implementation of adaptive learning is the use of 

learning methods in the past coupled with following developments in the 

present. Experts in the world of education often describe adaptive learning 

as learning a combination of old method material with the newest method 

according to current developments (Martin, F., et al, 2020). Including 

problem based learning methods. By using adaptive learning methods in 

schools, it will make it easier for students to comprehend, comprehend and 

carry out learning activities more actively according to students' needs. 

In accordance with changing times in the world of education, several 

schools have begun to apply the basic concept of adaptive learning. All 

learning is carried out in accordance with the latest, more up-to-date 

developments and according to the needs of all students. So that every 

student can more easily understand the subject matter provided by 

teachers at school. The form of learning resulting from adaptive learning 

methods is accommodative and flexible (Kerr, P, 2016). This is the form of 

advantage and ideal education system that students have always needed. 

B. Components and Basic Principles of Adaptive Learning 

The aim of adaptive learning is to create a young generation who 

has high motivation in gaining knowledge and is able to be independent in 

learning as well as being broad-minded and superior. The key to success in 

achieving the goals in adaptive learning is of course in the hands of the 

teacher. Teachers must be able to know and understand the character of 

each student in learning. Today's children cannot be compared to children 

in the past, including in their teaching methods and techniques (Muñoz, J. 

L. R., et al, 2022). 

Today's students who call themselves the millennial generation have 

a nature that likes challenges, is fast-paced, dynamic, multitasking, creative, 

intelligent and is used to using digital technology and the internet. 

However, the weakness of today's millennial students is that they tend to 

get bored more easily. Gadgets as digital technology products have now 

become very familiar to the millennial generation. A gadget is a mini-sized 

electronic item that has various specific uses. Gadgets are electronic 

equipment that has certain uses for each device. For example games, 

Android phones, computers etc. 

Apart from the benefits, there are a number of negative impacts of 

gadgets that parents need to anticipate well. One of them is the impact of 

obesity. Children who often play with gadgets result in less movement. 

Until his body becomes fat and is very susceptible to several dangerous 
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diseases such as heart attacks (Rachmayanti, E, 2022). After knowing the 

dangers of gadgets and digital technology in early childhood, parents 

should be alert to these dangers. Don't let your beloved child experience 

the negative impact of using technology. 

Regarding adaptive learning, the role of teachers plays a very 

important role in the use of digital technology for learning. This includes 

ensuring that students do not get bored quickly and give up easily in 

learning and teaching according to the students' learning characteristics. 

Adaptive learning in western countries is known as adaptive learning which 

is starting to be applied in every school (Carceles-Poveda, E., & 

Giannitsarou, C, 2007). Schools that use conventional learning methods 

have begun to be abandoned and are switching to this new method. 

Conventional or traditional education is no longer effective in advancing 

the learning process in schools. This is inversely proportional to adaptive 

learning which provides optimal results on a large scale. Adaptive 

education provides a different perspective from what previously existed. 

Students or learners are not the recipients of learning for all the 

information obtained which is generally passive. But also students as active 

parties (Liu, M., et al, 2017). 

 

Data Science in Education 

A. The Role of Data Science in Education 

Data Science is a science that combines several other sciences, 

namely Mathematics/Statistics, coding (Computer Science), and an 

understanding of business. The combination of the three will produce an 

algorithm that can analyze data and find hidden insights in it. In the 

development of Data Science, this science has become very important in 

various fields. This is because almost all existing fields are affected by the 

development of digital technology (Romero, C., & Ventura, S, 2017). 

Data Science is closely related to the data analysis process. In the 

field of education, there are many things that can be used as data sources 

for analysis, one of which is student data. Data Science can help businesses 

in the education sector to analyze student data, including academic data, 

behavior and demographic data (Collins, A, 1992). This analysis aims to help 

understand individual student needs, identify learning patterns, and to 

design more effective learning strategies. 

B. Data Science Techniques and Methods Used in Adaptive Learning 
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Data Science can also be used to build predictive models to predict 

student academic performance. This will of course be based on historical 

data and relevant variables. That way, education businesses will be helped 

in providing appropriate interventions, effective classroom settings, and 

additional support for students who have potential difficulties. However, 

keep in mind that the results of this prediction have the possibility of being 

different from the actual situation, given the existence of factors that 

cannot be controlled. 

Every student is a different person, so the treatment given in the 

learning process cannot be equalized. Data Science enables education 

businesses to apply a more personalized learning approach to students. By 

analyzing student data, businesses can provide learning content tailored to 

each student's needs, level of understanding, and learning preferences 

(Romero, C., & Ventura, S, 2017). By applying Data Science in the business 

of education, educational institutions can increase learning effectiveness, 

improve student experience, increase retention rates, and improve the 

overall quality of education. The development of Data Science in various 

sectors means that we have to start opening our eyes to see this big 

opportunity. 

 
Motivation to learn 

A. Learning Motivation Theories 

A person will be successful in learning if he himself has the desire to 

learn. This is the first principle and law in educational and teaching 

activities. The desire or urge to learn is what is called motivation (Cook, D. 

A., et al, 2016). So education and teaching will be very difficult to achieve its 

goals optimally without motivation or encouragement for each individual 

who has a relationship with educational activities. 

According to Atkinson, motivation is explained as a person's 

tendency to act increasingly in order to produce one or more results. AW. 

Bernard defines motivation as a phenomenon involved in stimulating action 

towards certain goals where previously there was little or no movement at 

all towards certain goals. Motivation is an effort to enlarge or create 

movement to achieve certain goals (Filgona, J., et al, 2020). 

The basic understanding of learning motivation is the internal 

conditions of organisms, both humans and animals, that encourage them 

to do something. In this case, learning motivation includes a source of 

energy (energizer) for directed behavior. Motivation is the process of 
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giving enthusiasm, direction and persistence of behavior. Motivated 

behavior is behavior that is full of energy that is directed and long-lasting 

(Santrock, J. W., & Santrock, J. W, 2007). 

In psychology, there are several known theories of motivation, 

starting from physiological motivation theory, Maslow's self-actualization 

theory, Murray's motivation theory, outcome motivation theory, 

motivation theory from psychoanalysis and intrinsic motivation theory and 

learning motivation theory. The following will explain some of these 

motivation theories: (Halamish, V., et al, 2019) 

1. Physiological Motivation Theory 

This theory was developed by Morgan as the Central Motive State 

(CMS). This theory relies on physiological processes which are seen as 

the basis of human behavior or the center of all human activities. The 

characteristics of CMS are that it is permanent, long-lasting, that is, the 

central motif exists continuously without being influenced by factors 

outside or within the individual concerned. 

2. Maslow's Self-Actualization Motivation Theory 

Abraham Maslow (1908-1970) was a humanist psychologist who 

argued that humans can work towards a better life. Maslow stated that 

there are five levels of basic human needs. These five levels of basic 

needs are then used as key understanding in studying human motivation 

(Abnisa, A. P, 2020). 

B. Factors that influence student learning motivation 

1. Learning methods 

Students are more motivated to learn if the methods provided are 

different. Innovative learning methods provide something new so that 

students do not get bored of learning. Each student's learning style may 

be different, therefore adaptive and innovative learning meithods are i 

neieideid in thei teiaching and leiarning proceiss (Wardani, A. D., eit al, 2020) 

2. Teiacheir Beihavior and Peirsonality 

If a stu ideint has neigativei eimotions su ich as feiar or dislikei towards theiir 

teiacheir, it can havei a neigativei impact on theiir attitu idei towards thei 

suibjeict as a wholei. On thei otheir hand, kindneiss, optimism, positive i 

feieidback, and positivei eincou irageimeint can influ ieincei stu ideints' 

motivation to leiarn. 

3. Class Struictu irei and Cu irricu iluim 

Whein stu ideints feieil or seiei that thei class follows a struictu irei, and thei 

cu irricu ilu im and class mateirials havei beiein preipareid beiforeihand, it can 
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givei stuideints a greiateir seinsei of seicu irity. A seinsei of seicu irity is onei of 

ouir basic neieids. Whein it is provideid in a leiarning einvironmeint, it allows 

stuideints to fuilly focu is on thei leiarning mateirial. 

4. Pareintal Habits and Involveimeint 

Pareintal habits can indireictly influ ieincei childrein's motivation, eispeicially 

intrinsic motivation. Motivation can takei thei form of atteintion by 

showing inteireist in thei child's leiarning mateirial, asking abouit leissons at 

school, activeily listeining, and heilping with assignmeints or speicial skills 

tau ight at school. 

5. Family Probleims and Instability 

Juist likei a lack of safeity in thei classroom, a lack of safeity at homei can 

neigativeily impact motivation in eiduication. Stu ideints who livei with both 

pareints, on aveiragei, geit beitteir gradeis than childrein who don't. 

 
Learning achievement 

A. Deifinition and Indicators of Leiarning Achieiveimeint 

Thei teiaching and leiarning proceiss is important for an eidu icator to 

know thei leiveil of su icceiss of stuideints. How far arei stu ideints' ability to 

u indeirstand and acceipt variou is things that havei beiein conveiyeid by thei 

leictu ireir? According to Syaifu il Bahri Djamarah (Seityaningrat, Ei, 2016) 

leiarning achieiveimeint is thei reisu ilt obtaineid in thei form of impreissions that 

reisu ilt in changeis in thei individuial as a reisuilt of leiarning activitieis. 

Meianwhilei, according to Beirnard*, R. M., eit al (2004), "leiarning 

achieiveimeint achieiveid by an individu ial is thei reisu ilt of thei inteiraction 

beitweiein variou is factors that influieincei it, both within thei stu ideint (inteirnal 

factors) and from ouitsidei thei individuial (eixteirnal factors)." 

Baseid on this deiscription, it can bei conclu ideid that leiarning 

achieiveimeint is thei reisu ilt of changeis that a peirson has achieiveid afteir 

making leiarning eifforts within a ceirtain timei as eivideinceid by su icceiss in 

masteiring a nu imbeir of knowleidgei and skills deiveilopeid by suibjeicts which 

arei eixpreisseid in thei form of leitteirs and nu imbeirs obtaineid throu igh teists. 

Leiarning achieiveimeint is an important factor in hu iman lifei, beicau isei hu imans 

always neieid meiasu ireimeint and at thei samei timei as a meians to meiasuire i 

theiir abilitieis. For stuideints in higheir eidu ication, leiarning achieiveimeint is an 

important factor in knowing thei eixteint to which stu ideints havei su icceieideid 

in masteiring thei mateirial stuidieid duiring onei seimeisteir. 

Indicators arei u iseid as beinchmarks to statei that leiarning 

achieiveimeint can bei deiclareid su icceissfu il if it meieits thei provisions of thei 
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einhanceid cu irricu ilu im. According to Zheing, L., eit al (2020) "Eivalu iation is an 

asseissmeint of thei leiveil of suicceiss of stuideints in achieiving thei goals seit in a 

program." This can bei seiein to what eixteint changeis havei occu irreid throuigh 

teiaching and leiarning activitieis. Teiacheirs mu ist know thei eixteint to which 

stuideints will u indeirstand thei mateirial to bei tau ight. Asseissmeint provideis 

information on thei reisu ilts of thei teiaching that has beiein impleimeinteid. To 

find ouit stuideint leiarning achieiveimeints, you i can u isei a tool to eivalu iatei, 

nameily teists. 

Baseid on thei opinion abovei, it can bei conclu ideid that knowing 

leiarning achieiveimeint can bei donei by providing an asseissmeint or 

eivalu iation by giving a teist, both writtein and veirbal, which coveirs all thei 

mateirial that has beiein tau ight in thei suibjeicts takein in onei seimeisteir. 

B. Thei Eiffeict of Eidu icational Teichnology on Leiarning Achieiveimeint 

Thei uisei of eiduicational teichnology can heilp stuideints leiarn more i 

eiffeictiveily and eifficieintly. Stu idieis show that thei u isei of eidu icational 

teichnology can improvei stuideint leiarning achieiveimeint at school (Brasieil, S., 

eit al 2016). Onei of thei eidu icational teichnologieis that is popuilarly u iseid is 

gadgeits and thei inteirneit. Stu ideints can acceiss variouis leiarning reisou irceis 

via thei inteirneit, su ich as videio tu itorials and leiarning applications. Thei u isei of 

gadgeits and thei inteirneit can also improvei stuideints' ability to seiarch, filteir 

and eivalu iatei information. 

Apart from that, eidu icational teichnology can also bei u iseid to 

increiasei inteiraction beitweiein stu ideints and teiacheirs. For eixamplei, by u ising 

onlinei leiarning applications, teiacheirs can assign assignmeints and eivalu iatei 

stuideint achieiveimeint in reial-timei. Stu ideints can also commu inicatei with 

teiacheirs and otheir stu ideints throu igh onlinei discu ission grouips. Thei u isei of 

eidu icational teichnology can also increiasei stu ideint leiarning motivation. 

Stu ideints will bei morei inteireisteid in leiarning if givein acceiss to inteireisting 

and inteiractivei teichnology. In addition, stu ideints can also leiarn 

indeipeindeintly and pu irsu iei theiir inteireists throu igh eidu icational teichnology. 

Oveirall, thei u isei of eidu icational teichnology can improvei stu ideint 

leiarning achieiveimeint at school. Howeiveir, to achieivei optimal reisu ilts, 

stuideints, teiacheirs and schools mu ist work togeitheir and pay atteintion to 

seiveiral neiceissary things. Thei u isei of eiduicational teichnology mu ist be i 

combineid with eiffeictivei teiaching meithods and leiarning strateigieis that su iit 

stuideint neieids. In addition, schools mu ist einsu irei that stu ideints havei 

suifficieint acceiss to eidu icational teichnology and can u isei it weill (Cheiu ing, A. 

C., & Slavin, R. Ei, 2013). 
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Theireiforei, schools muist providei adeiqu iatei training programs for 

teiacheirs and stu ideints to einsu irei that theiy can u isei eidu icational teichnology 

eiffeictiveily. In addition, schools muist providei su ifficieint su ipport for 

stuideints who do not u indeirstand or havei difficuilty u ising eidu icational 

teichnology. In addition, schools muist einsu irei that stu ideints can uisei 

eidu icational teichnology weill and can u itilizei this teichnology to leiarn 

eiffeictiveily and eifficieintly. 

 
CONCLUSION 

Adaptivei leiarning reifeirs to a teichnology-drivein approach that deiliveirs 

peirsonalizeid leiarning, einabling organizations to offeir beispokei leiarning 

according to thei individu ial neieids and preifeireinceis of eiach eimployeiei. As a 

teichnology-einableid approach for peirsonalizeid skill deiveilopmeint, adaptivei 

leiarning can heilp organizations cateir to a diveirsei workforcei. Adaptivei 

leiarning platforms leiveiragei teichnologieis su ich as AI, ML, and Big Data 

analytics to peirsonalizei leiarning eixpeirieinceis baseid on leiarneir inteiraction. 

Incorporating eileimeints suich as gamification, adaptivei conteint deiliveiry, and 

mobilei optimization, makei leiarning morei eingaging and acceissiblei. Fu irtheir, 

with adaptivei asseissmeints and immeidiatei feieidback, theisei leiarning platforms 

heilp improvei leiarning ouitcomeis and produ ictivity throu igh continuiou is skill 

deiveilopmeint. 

Adaptivei leiarning baseid on data scieincei is veiry neiceissary for stu ideints 

in leiarning motivation and leiarning ou itcomeis. By applying Data Scieincei in thei 

buisineiss of eidu ication, eidu icational instituitions can increiasei leiarning 

eiffeictiveineiss, improvei stuideint eixpeirieincei, increiasei reiteintion rateis, and 

improvei thei oveirall quiality of eiduication. Thei deiveilopmeint of Data Scieincei in 

variou is seictors meians that wei havei to start opeining ou ir eiyeis to seiei this big 

opportuinity. 
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