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Abstract 

Over the past decade, education has seen dramatic changes in the way data is collected and used to support 

high-stakes decision-making. Using big data as a meaningful objective to inform teaching and learning can en-

hance academic success. Data-driven research has been conducted to understand the effectiveness of student learn-

ing, such as student forecasting from the risk group at an early stage and recommendations of individual interven-

tions to support services. However, few studies in the field of education have adopted Learning Analytics. Over 

the past decade, education has seen dramatic changes in the way data is collected and used to support high-stakes 

decision-making. Using big data as a meaningful lens to inform teaching and learning can enhance academic suc-

cess. Data-based studies have been conducted to understand the effectiveness of student learning, such as predict-

ing at-risk students at an early stage and recommending individual interventions to support services. However, few 

educational studies have adopted Learning Analytics. 
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Introduction 

In the context of the forced rapid restructuring of 

the education system, the active introduction of meth-

ods of blended learning and learning using distance 

learning technologies, it is especially important to rely 

not only on the pedagogical experience and intuition of 

teachers and course developers, but also on the maxi-

mum amount of analytical data that allows you to ob-

jectively evaluate the effectiveness of courses, lessons, 

individual tasks and adjust the created educational ma-

terials. The proposed article discusses the use of educa-

tional analytics at the level of an educational organiza-

tion, the use of a data-driven approach in education of 

the Skyeng online school cases and the use of educa-

tional analytics in the work of the "product team" — 

developers of educational materials. 

The modern world and the student challenge the 

classical educational system. It is extremely difficult 

for her to move from the standard format of teaching — 

lessons, classes, studying materials sequentially ac-

cording to the textbook in the classroom and at home 

— to gaining the skills necessary for tomorrow, and un-

derstanding that the student is the customer of training, 

the client. He comes to the teacher with certain tasks, 

and it is already difficult to bring all the students to the 

same denominator. The speed of market change is so 

high these days that, when entering a university, one 

cannot be sure that at the time of graduation the spe-

cialty will be in demand. The age of 20-25 ceases to be 

associated with the completion of education, which sat-

urates the necessary skills for many years to come. As 

a result, more and more students, parents and employ-

ers prefer short-term courses rather than long-term 

training programs, which provide an applied profession 

that is relevant at the moment and/or the opportunity to 

add missing skills to the current one. 

Higher education in the usual format of study at a 

university may lose its attractiveness for today's school-

children if it is not able to develop future students in 

close connection with the goals and objectives of stu-

dents and employers. It is obvious that changes are in-

evitable in school education: more and more schools 

are trying to switch to individual educational trajecto-

ries, ensuring the comprehensive development of the 

student to realize his potential and achieve his goals. 

And this goal is not just to study the information in ac-

cordance with the program and textbooks and pass the 

Unified National Testing, but to get the necessary skills 

for life. 

Learning is a lifelong activity, starting with educa-

tion, which can lead to graduation and beyond. A stu-

dent can leave at any stage to pursue a career of their 
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choice [1]. Well-developed critical thinking skills are 

important for solving the multidimensional nature of 

engineering problems, which are structured on complex 

thought processes that require evaluation [2]. But each 

program has pre-defined goals and the OBE determines 

the way to accomplish them. 

Success for each student is the only goal and is 

measured by the student's ability to meet predetermined 

outcomes [3]. 

Pedagogy and andragogy face a challenge: to en-

sure the flexibility of the educational process and not 

lose all the knowledge and proven approaches and tech-

niques of past eras, to rethink these approaches and 

adapt them to modern needs. And often the task is even 

more radical — to understand how all these techniques 

work today [4] and whether they work at all. Any re-

search is time-consuming. This is especially true for ed-

ucation: it takes a decade, and sometimes more than 

one, for methodologists to develop a new approach, 

validate it and prove its importance, so that society rec-

ognizes it and adopts it. But now the speed of change in 

the world does not allow us to work on the scale of dec-

ades. Often a year is a lot. The educational system, 

which is still developing by inertia, risks increasingly 

moving away from reality, where there is already a de-

mand for perfect other products and approaches. This 

was the case in the automotive industry, where electric 

cars and Elon Musk were not recognized for a long 

time, and now, according to a number of economists, 

Tesla is on its way to being more expensive than all the 

combined giants of the automotive industry. This was 

the case in retail, and we see Jeff Bezos, the richest man 

in the world, and his company Amazon storming the 

lists of the most expensive companies in the world ac-

cording to Forbes. And even medicine gave up during 

the pandemic — doctors began to discuss diagnoses re-

motely more actively, although telemedicine was legit-

imized in Kazakhstan back in 2020. 

Education is an inert sphere, where approaches 

from the middle of the last century are successfully 

working, and many public schools and universities 

were extremely conservative towards the "figure" until 

March 2020, the beginning of quarantines. And after 

March, people are also looking in this direction with 

caution. And even if private schools are conservative, 

what can we say about public schools, where students 

come voluntarily and forcibly and which can often be 

threatened only by demographic pits. We believe that 

educational analytics and a data driven approach to ed-

ucation can become a tool that will provide completely 

different principles and approaches in education, pro-

vide an evidence base for decision-making and scaling 

approaches: when the product is not "storing" a child 

during the school day, but personalized and adaptive 

learning, receiving and the elaboration of skills, the rel-

evance of which is dictated by their practical applica-

tion, time, current educational standards, aimed at de-

veloping the potential of the student, and often the stu-

dent's own ideas about the goals of learning. 

The transition to online and the rapid development 

of educational technologies, the emergence of new 

types of educational formats, such as blended learning 

(BL), leave behind a trail of data for potential study 

from a variety of sources in different formats and with 

different levels of detail [5]. All these systems produce 

a huge amount of information of high educational 

value, but it cannot be analyzed manually, despite the 

fact that the results can be useful to students, teachers 

and administrative staff [6]. 

LEARNING ANALYTICS 

Learning Analytics has interdisciplinary historical 

roots in its development, such as social network analy-

sis, education/cognitive modeling, predictive model-

ing, and data mining technology. In the early 2000s, ac-

ademic analytics was proposed as a means of applying 

the principles and tools of the "business intelligentsia" 

to the academic field [7]. The aim of academic analytics 

was to improve institutional management, decision-

making and resource allocation. Shortly thereafter, Ac-

tion Analytics shifted academic focus to the action 

phase, "to create actionable intelligence, service-ori-

ented architectures, information/content and service 

mashups, proven course/curriculum reinvention mod-

els, and changes in faculty practice that improve 

productivity and reduce costs."[8] 

Educational Analytics (LA) can be defined as 

measuring, collecting, analyzing and presenting data 

about students, materials, programs, teachers and their 

context in order to understand and optimize learning 

and the environment in which it takes place [9]. This 

definition includes three important elements: data, 

analysis, and actions. 

In parallel with LA, the intellectual analysis of ed-

ucational data is also developing — Educational Data 

Mining (EDM), which develops methods for studying 

data obtained from the educational environment [10] 

and their use in the interests of education and learning 

science. Figure 1 shows one of the options for working 

with educational data. 

 
Figure 1. A variant of the outline for working with educational data 

Who benefits? (Interested parties) Students, Teach-

ers, Researchers, Academic institutions 

How to do (Methods)? 

For example: Statistics, Visualization, 

Data/Web Mining, Social Network Analysis 

What to count? 

Data, environment, context 

(For example: questionnaire, LMS and PLE) 

Why (Insights)? 

Monitoring/Analysis, Personalization/Recommen-

dation, Training/Monitoring, feedback 

Learning 

Analytics 
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Domain Overview In our research, we focus on the 

following objects of educational analytics data collec-

tion.  

• The student. By collecting data on the learning 

process of a particular student, we can understand his 

weaknesses and strengths, topics with which he copes 

worse. Knowing the goals and characteristics of the stu-

dent, we will be able to build and change his educa-

tional trajectory in the current mode (understanding 

students’ learning process).  

• Content. By understanding how students and 

teachers react to the material, we will be able to "reas-

semble" the content units, providing the student with 

the necessary materials to bring him to the desired re-

sult, personalize the content to suit his interests, level 

and characteristics. If at the same time we understand 

that the student has a choice of what, how and where to 

study, then the content and navigation in it, the format 

of self-study (self-study) become even more important.  

• Teacher. By understanding the specifics of a 

teacher's work, we can better create student—teacher, 

student—mentor pairs and personalize learning, not 

only focusing on the teacher's expertise and empathy 

level, but also using automated recommendations. We 

can understand the teacher's growth points and provide 

effective feedback for the development of his compe-

tencies [11]. 

• A quasi—object is an educational environment 

where a student, teacher, and content interact. This in-

cludes the user experience, student's experience and 

customer experience of the student and teacher. There 

is a place for offline, online and blended formats; met-

rics of the educational environment are also important 

within the framework of educational analytics[12]. 

When implementing LA to understand the effec-

tiveness of student learning and improve student learn-

ing processes, number studies have used predictive an-

alytics to predict learning success and student retention. 

These predictions can be made in various types of 

learning environments such as fully online or blended 

learning [13]. Previous studies have successfully pre-

dicted the perforation of the first year of study for stu-

dents [14]. According to the literature [15], the follow-

ing data can be used in predicting student learning ef-

fectiveness: (i) historical student records and relevant 

information such as high school grades and parent edu-

cation, and (ii) student log data from learning manage-

ment systems and other learning environments [16]. In 

veterinary education, some studies claim [17] that GRE 

scores are important for predicting student success in 

veterinary programs. Other possible significant indica-

tors include previous academic performance [18], psy-

chosocial factors, self-efficacy, personality, and demo-

graphic information. Data collected from students' 

studies [19] can also be used as predictors for student 

academic performance [20]. 

Conclusion 

Research work on learning analytics is now grow-

ing rapidly compared to recent decades. Educational in-

stitutions should be attentive to its improvements and 

future use, cooperation with regular methods in order 

to achieve real growth in the work of education. This 

article focused on predictive learning analytics, exist-

ing models and algorithms also provided an overview 

of the type of prediction using a number of input fields 

and a dataset. The introduction described the differ-

ences between analysis and analytics, related areas and 

problems of learning analytics, and explained the life 

cycle models of learning analytics, and this article was 

used mainly for those who focus on the proposed mod-

els and want to know the type of predictions that can be 

made in the field of education. 

 

References: 

1. Jandhyala N. Murthy, Gokaraju Rangaraju In-

stitute of Engineering and Technology, India. Satyana-

rayana Kosaraju, Gokaraju Rangaraju Institute of Engi-

neering and Technology, India. Chapter 5 Teaching and 

Learning: A Paradigm Shift.62. 

2. A Ahern, P Guijarro-Fuentes. Language Ac-

quisition 26 (2), 183-209, 2019.  

3. Spady, William G. Outcome-based education 

(OBE) means clearly focusing and organizing every-

thing in an educational system around what. 

https://doi.org/10.1016/j.compedu.2019.103595 

4. Wong et al. BMC Res Notes (2019) 12:631 

https://doi.org/10.1186/s13104-019-4652-y 

5.  Romero C, Espejo P, Zafra 

A, Romero J, Ventura S. Web usage mining ... Educa-

tional Data Mining Tools: A Survey from 2001 to 2016. 

February 2. 

6. Mark C. Baker. 2015. Case: Its principles and 

parameters. Cambridge: Cambridge University Press. 

[Cambridge Studies in Linguistics 146] xviii + 336 pp. 

ISBN 978-1-07-05522-3. (hardback) ISBN 978-1-107-

69009-7. 

7. Siemens G. Learning Analytics: Появление 

dis- cipline. Американский поведенческий ученый. 

2013;57(10):1380– 400. 

https://doi.org/10.1177/0002764213498851 

8. Campbell JP, DeBlois PB, Oblinger DG. Ака-

демическая аналитика: Новый инструмент для но-

вой эры. EDUCAUSE Re- view. 2007 [цитируется 3 

февраля 2020 г.]; 42 (4): 40. Доступный от: 

https://er.educause.edu/articles/2007/7/ academic-ana-

lytics-a-new-tool-for-a-new-era 

9. Lang, C, Siemens, G, Wise, A & Gašević, D 

(eds) 2017, Handbook of Learning Analytics. 1st edn, 

Society for Learning Analytics Research. 

https://doi.org/10.18608/hla17. Handbook of Learning 

Analytics. / Lang, Charles (Editor); Siemens, George 

(Editor); Wise, Alyssa (Editor) et al. 1st ed. Society for 

Learning Analytics Research, 2017. 356 p.  

10. Bakhshinategh, B., Zaiane, O. R., ElAtia, S., 

& Ipperciel, D. (2018). Educational data mining appli-

cations and tasks: A survey of the last 10 years. Educa-

tion and Information Technologies, 23(1), 537–553. 

https://doi.org/10.1007/s10639-017-9616-z.  

11. Prieto, L. P., Sharma, K., Dillenbourg, P., & 

Jesús, M. (2016). Teaching analytics: Towards auto-

matic extraction of orchestration graphs using wearable 

sensors. Proceedings of the Sixth International Confer-

ence on Learning Analytics and Knowledge (LAK ’16), 

25–29 April 2016, Edinburgh, UK (pp. 148–157). New 

York: ACM. https://doi.org/10.1145/2883851.2883927 

https://doi.org/10.1016/j.compedu.2019.103595
https://doi.org/10.1177/0002764213498851
https://doi.org/10.1177/0002764213498851
https://er.educause.edu/articles/2007/7/academic-analytics-a-new-tool-for-a-new-era
https://er.educause.edu/articles/2007/7/academic-analytics-a-new-tool-for-a-new-era
https://er.educause.edu/articles/2007/7/academic-analytics-a-new-tool-for-a-new-era


40 Norwegian Journal of development of the International Science No 123/2023 

12. Современная аналитика образования № 9 

(58) 2021. 

13. Siemens G, Dawson S, Lynch G. Повышение 

качества и производительности сектора высшего 

образования Политика и стратегия для системного 

развертывания аналитики обучения. Канберра, Ав-

стралия: Society for Learning Analytics Re- поиск 

Австралийского управления по обучению и обуче-

нию. 2013 [цитируется 29 марта 2020 г.]. 

14. Wright MC, McKay T, Hershock C, Miller K, 

Tritz J. Лучше, чем ожидалось: Использование ана-

литики обучения для содействия успешному 

успеху в науке о воротах. Change: The Magazine of 

Higher Learning. 2 января 2014 г. [цитируется 29 

марта 2020 г.]; 46 (1): 28-34. 

https://doi.org/10.1080/00091383.2014.867209 

15. Conijn R, Snijders C, Kleingeld A, Matzat U. 

Прогнозирование успеваемости студентов по дан-

ным LMS: Сравнение 17 смешанных курсов с ис-

пользованием moodle LMS. IEEE Transactions on 

Learning Technologies. 2016 окт. 12; 10 (1): 17-29. 

https:// doi.org/10.1109/TLT.2016.2616312 

16. Allen J, Robbins SB. Прогнозирование ос-

новной настойчивости колледжа на основе профес-

сиональных интересов, академической подготовки 

и успеваемости первого года обучения. Исследова-

ния в области высшего образования. 2008, 4 фев-

раля; 49 (1): 62-79. https://doi.org/10.1007/ s11162-

007-9064-5 

17. Kovačić ZJ. Прогнозирование успеха уча-

щихся путем добычи данных о зачислении. 

Исследования в области высшего образования. 

2012;15. 

18. Agudo-Peregrina ÁF, Iglesias-Pradas S, 

Conde-González MA, Hernández-García Á. Можем 

ли мы предсказать успех по данным журнала в 

VLE? Классификация взаимодействий для анали-

тики обучения и их связь с производительностью в 

VLE-supported F2F и онлайн-обучении. 

Компьютеры в Human Be- 

хавиор. 2014, 1 февраля; 31 (1): 542-550. 

https://doi.org/10.1016/j. chb.2013.05.031 

19. Rush BR, Sanderson MW, Elmore RG. Пред-

матчевые показатели академической сложности во 

время ветеринарной школы. Журнал ветеринарного 

медицинского образования. 2005 дек. 9; 32 (4): 517-

522. https://doi.org/10.3138/jvme.32.4.517. Med-

line:16421838 

20. Dawson SP, McWilliam E, Tan JP. Обучение 

умнее: Как интеллектуальный анализ данных ИКТ 

может информировать и улучшать практику обуче-

ния и обучения. В: Ежегодная конференция Ав-

страло-азиатского общества компьютеров в обуче-

нии в третичном образовании. 2008 г. [цитируется 

2020 г. 24 февраля]. с. 221 - 230. Доступно по ад-

ресу: https://ro.uow.edu.au/medpapers/141 

  

https://doi.org/10.1080/00091383.2014.867209
https://doi.org/10.1080/00091383.2014.867209
https://doi.org/10.1109/TLT.2016.2616312
https://doi.org/10.1109/TLT.2016.2616312
https://doi.org/10.1109/TLT.2016.2616312
https://doi.org/10.1007/s11162-007-9064-5
https://doi.org/10.1007/s11162-007-9064-5
https://doi.org/10.1007/s11162-007-9064-5
https://doi.org/10.1016/j.chb.2013.05.031
https://doi.org/10.1016/j.chb.2013.05.031
https://doi.org/10.1016/j.chb.2013.05.031
https://doi.org/10.3138/jvme.32.4.517
https://www.ncbi.nlm.nih.gov/pubmed/16421838
https://www.ncbi.nlm.nih.gov/pubmed/16421838
https://ro.uow.edu.au/medpapers/141

