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Abstract—The study demonstrates the superiority of personalized learning, 

an innovative 21st-century teaching method that encourages educators to 

transform traditional initiatives into modern learning situations in both 

traditional and virtual classrooms. Educational systems in many countries of the 

world are moving to a new paradigm of personalized learning, which adapts to 

the needs of students, allows one to choose individual educational trajectories, 

and respects unique skills and qualities. In promoting educational change, it is 

important to understand the role of information and communication 

technologies, which can act as catalysts for educational transformation, promote 

effective student-centered learning, and increase learners’ motivation and 

engagement. The study aims to determine the impact of personalization on 

engineering students’ academic performance in physics. For this, a personalized 

student support experiment was conducted during the 2018-2019 academic year 

at I.T. Trubilin Kuban State Agrarian University. Research sample consisted of 

78 students. First of all, they underwent math skills assessment, as the physics 

study is based on mathematical analysis and interpretation. Physics test and 

Cronbach’s alpha test (reliability is determined with a coefficient of 0.87) were 

used as a research toolkit. Apart from them, statistical tools and covariance 

analysis of data were employed. The research was supported by the SPSS 

statistical software package. According to the obtained results, higher post-test 

scores were recorded for experimental group students. It was found that 

personalized learning has a significant impact on students’ academic 

performance. Those with low and average ability in mathematics demonstrated 

better academic results than students with high scores. The study established a 
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strong correlation between the method of learning and mathematical abilities. 

The influence of learning process personalization was determined to be 

moderately high (determinacy coefficient of 72.6%). In view of the results 

achieved, this study can be used while developing constructive approaches to 

help educators improve their teaching approaches and enhance students’ 

academic achievements. Research findings may be of interest to those engaged 

in the field of education and university management. 

Keywords—Computer technology; engineering education; mathematical skills; 

personalized training; support in the learning environment. 

1 Introduction 

Today, the world witnesses a new socio-economic reality in which personalization 

and customization of products and services are changing education [1]. Countries 

need to adapt to the new reality not only in business but also in other sectors, includ-

ing education, to survive in a rapidly changing environment. Modern public education 

systems are still based on the principles of “standard size,” i.e., the application of a 

fully functional education model suitable for all [2]. However, the unified approach is 

not able to maximize individual learning outcomes. Students today are more demand-

ing and ready to discover new ways to apply and expand existing knowledge. In re-

sponse to these challenges, educators are looking for personalized learning approach-

es to move beyond universal learning and towards new methodologies keeping pace 

with the needs of a constantly changing world [3]. 

Modern schools are aware of the need to create a new teaching and learning culture 

that will focus on developing abilities to find, choose, evaluate, and apply knowledge. 

Thus, education personalization implies that teaching personnel can decide what and 

how to teach according to the needs of each student [4]. Personalized learning is an 

educational strategy that allows students to participate in meaningful educational 

activities and demonstrate desired results [5]. In such a learning environment, teach-

ing staff should use appropriate, up-to-date pedagogical technology-enhanced strate-

gies [6]. 

The new generation of educational technologies creates numerous opportunities for 

personalization. These technologies are capable of adapting to students’ learning 

needs automatically and allow selecting individual educational paths [7]. Personalized 

learning is an educational approach that, through flexibility and choice, respects the 

unique skills, hobbies, and qualities of each learner, as well as the challenges and 

obstacles they may encounter. The key attributes that make up a personalized learning 

model include an emphasis on inclusion, smaller class sizes, more individual teacher-

student interaction, students’ involvement, access to technology, and a diverse learn-

ing environment. 

Personalized learning remains a new trend in many institutions; however, not all of 

them have an understanding of what it is, how it can be designed and implemented in 

a way that satisfies students, instructors, and administrative personnel. Personalized 

education is particularly important in an environment where more and more institu-
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tions are working in an electronic educational environment. Today, these environ-

ments are developing under the influence of technological progress and the increasing 

availability of Internet learning resources. Such a negative factor as the COVID-19 

pandemic led to the closure of educational institutions around the world. Therefore, 

according to the global business data platform Statista, more than 1.2 billion students 

in 186 countries did not attend or are still not attending classes due to the pandemic-

related limitations. For this particular reason, further development of e-learning and 

personalized computer support for students remain crucial [8]. 

In the following sections of the study (section 2), personalized learning is consid-

ered with an emphasis on its 21st-century definitions and features (subsection 2.1) and 

ICT in providing personalized learning (subsection 2.2). Research methodology is 

disclosed in section 3. Section 4 presents study results, whereas sections 5 and 6 are 

discussion and conclusions. 

2 Background and Literature Review 

2.1 Personalized learning: Definitions and features in the 21st century 

The idea of personalization in learning can be traced back to the XIX century when 

Helen Parkhurst created the Dalton plan. According to this plan, each student could 

program the curriculum to meet his/her needs, interests, and abilities, thereby promot-

ing independence and reliability, improving social skills and a sense of responsibility 

[9]. Since then, the idea of education personalization has evolved, but still, no single 

definition of this concept exists. Thus, for example, representatives of the National 

College of School Leadership (United Kingdom) have defined education personaliza-

tion as a highly structured and responsive learning approach. It is represented as the 

process of creating an environment in which all students can participate, develop, and 

achieve results. The Personalized Learning Foundation (California, United States) 

believes that a blended approach to learning combines the provision of education both 

within and outside the traditional classroom. This model promotes interaction be-

tween educators, parents, and students and provides an individualized training pro-

gram for each student according to their needs and interests [10]. The B.C. Ministry 

of Education (Canada) suggests that personalized education means a transition from 

providing a set of broad, uniform learning outcomes to independent and interdiscipli-

nary learning [3]. Personalized learning also means the process in which the goals, 

paths, and pace of learning are optimized to meet the needs, interests, and current 

performance of each student. It provides students with differentiated learning and 

support needed to acquire knowledge, skills, and competencies, as well as the flexibil-

ity for the development of personal interests [7]. Given this definition, personalized 

education can be described as a cycle of four stages: engagement, measurement, in-

terpretation, and adaptation. Students are engaged in a learning experience according 

to which their individual needs, interests, and performance can be measured [11]. 

Afterward, they are interpreted following the criteria, and the interpretation itself is 

used to inform on the learning experiences that may differ in learners in terms of 
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goals, paths, and pace of achievement. Personalized learning consists of several basic 

components [3]: learning monitoring, learning assessment, the right to choose, ap-

proach to arranging the educational process, and effective learning (educational ac-

tivities must go beyond a classroom or lecture hall). 

The idea of personalized learning implies that this approach will improve students’ 

performance both in the short term (e.g., higher achievement rates) and in the long 

term (e.g., successful completion of higher education). Therefore, some education 

systems initiated the personalization overdrive when attempts are undertaken to per-

sonalize learning for all students [12]. The education system has adopted the idea of 

every student to have diversity and progress at a different rate based on a large num-

ber of variables [13]. In 2014, the United States hosted the National Summit on Per-

sonalized Technology-based Learning [14] to discuss innovative teaching methods 

and personalized learning barriers. It concluded that different models are needed to 

support personalized learning and identified areas for promoting personalized learning 

practices such as data, technology architecture, human potential, curriculum, and 

research [15]. 

Researchers note several contradictions that teachers face in the process of person-

alizing learning [16,17]: the desire to reward talented students often outweighs the 

need to deal with the poor performance of others; heavy workload and time con-

straints of teachers; the need to master new technologies. The solution to these prob-

lems is facilitated by smart devices and technologies that allow creating an intelligent 

learning environment and contribute to the development of personalized and adaptive 

learning [18]. 

2.2 Information, communication, and computer technologies in ensuring 

learning personalization 

Understanding the role that information and communications technology (ICT) 

play in promoting educational changes, flexibility, and personalization is of high 

relevance. ICT can catalyze education transformation by promoting learning that is 

more engaging, learner-oriented, adaptable to personal learning needs, interdiscipli-

nary, and more closely related to real-life events [19]. ICT in education is able to 

increase the level of students’ motivation and involvement, facilitate learning from 

students’ own experience, and promote a learner-oriented approach [20]. Researchers 

note that personalized digital learning implies ensuring learner’s ability to make effec-

tive educational decisions, recognizes different levels of abilities and knowledge in 

ICT application, and contributes to changing the learning environment through specif-

ic tools [11]. Thus, the development of ICT and digital content advancement tools has 

made personalized learning available to a broad audience. 

ICT enables introducing the components of personalized learning into the educa-

tional process. For example, assessment in traditional higher education is usually 

limited to examinations, the main purpose of which is to compare students’ achieve-

ments with the standards. Learning Management Systems (LMS) have introduced 

automatic assessment throughout the educational process and provide comprehensive 

data on student performance, including test results, portfolio, etc. Therefore, teachers 
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have the opportunity to adjust the learning of each student [21]. ICT also enhance 

learning efficiency by adapting it to each student when selective delivery of content 

becomes a part of personalized learning. The progress of talented students becomes 

less feasible when everyone follows the same curriculum at an average pace. Com-

puters and mobile devices allow personalizing the learning paths of each student. 

Computers and mobile devices used for personalized learning are able to transform 

educational institutions [22,23]. The adjustment of resource allocation for a wider 

choice of a curriculum can be made through LMS. New technologies allow taking 

education outside the lecture room. Thus, using Web 2.0 tools and social networks, 

students can interact with each other and teachers almost anytime and anywhere [24].  

Proceeding from data discussed above, the following benefits of technology-driven 

personalized learning approaches can be distinguished: improved learning and student 

engagement; ability to learn faster, deeper, or with greater breadth in subject areas; 

closing achievement gaps or improving graduation rates through the implementation 

of four components (Fig. 1) [25,26]. 

 

Fig. 1. Components of a personalized learning process 

Note: compiled using [11,25,26]. 

Involvement makes it possible to adapt learning activities based on the assessment 

of student participation in learning. Assessment has tools for assessing student per-

formance. Interpretation focuses on data and connects different patterns to potential 

learning adaptation models. Adaptation includes learning pace and timing, learning 

objectives, content choices and complexity, feedback nature and timing, etc. 

[11,25,26]. 

iJEP ‒ Vol. 11, No. 2, 2021 139



Paper—Personalized Computer Support of Performance Rates and Education Process in High School 

Adaptive systems are designed to functionally reflect and support a rather flexible 

and changing learning process nor stable one [27]. The typology of personalized 

learning systems with technological support provides a clear spectrum of possibilities 

described by personalized learning as a product. Personalized learning with technolo-

gy can range from a simple learning interface setup to a system that adapts content 

depending on user performance (Fig. 2). 

 

Fig. 2. Types of personalized learning systems with technological support 

Note: compiled using [27-30]. 

These systems can be divided into five categories that increase the speed of re-

sponse [27-30]: customized learning interface; learning management (includes plat-

forms such as Blackboard, Class Dojo, Canvas, and Schoology); data-driven learning, 

adaptive learning, and intelligent mentoring (this category includes PracTutor, Ama-

zon’s TenMarks, McGraw-Hill Thrive, and Lexia from Rosetta Stone). 

The individual learning approach is based on research on how students can study 

most effectively. Efficient learning mainly involves active teacher-student interaction, 

students’ participation in management processes, access to ICT, and a flexible curric-

ulum [26]. ICT is a tool that promotes understanding of how to learn instead of telling 

what to study by finding solutions to specific problems, developing students’ curiosity 

and initiative, facilitating analytical thinking, and encouraging collaboration. The 

integration of ICT in a classroom enables continuous learning to be implemented in 

different learning contexts and provides on-demand support to students [31]. Different 

digital tools propose various interactive systems fostering collaboration, guiding stu-

dents through the work process, and enabling teachers to interact effectively [32]. 

Advanced technologies implement activities that encourage higher levels of think-

ing and conceptual understanding of different topics through a range of software and 

online resources. They require teachers to rethink traditional approaches to pedagogy 

and curriculum management. These new social scenarios and content suggest a varie-

ty of new features that need to be considered in the curriculum [33]. A curriculum that 

integrates ICT contributes to better learning by providing a more powerful basis for 

developing abilities and sharing experiences [33]. In such a manner, new technologies 

offer a variety of benefits, meet students’ needs, and increase learners’ interest [6]. 

Even before the COVID-19 started, investment in educational technologies 

amounted to $18.66 billion (as of 2019). As for now, the possibilities of personalized 

learning are being expanded by companies developing the latest communication tech-

nologies. For example, Lark, a Singapore-based collaboration package developed by 
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ByteDance, offers students and teachers unlimited time for video conferencing, auto-

matic translation, real-time collaborative editing of documents, and learning process 

planning. Teachers at the University of Jordan, which used the Lark package to teach 

students, argue that education has become more individual and communication 

through chats, video conferences and file sharing is more effective. For personalized 

learning, new competency-based learning platforms are also offered. These include 

Knewton, which uses adaptive learning technology to identify each student’s specific 

strengths and weaknesses. Another adaptive learning provider, Education Elements, 

offers Highlight, a cloud-based personalized learning platform that tracks learners’ 

progress through content providers. Some developments show that, on average, stu-

dents memorize 25-60% more material during online learning with a personalized 

approach (World Economic Forum [8]), compared to 8-10% during traditional learn-

ing sessions. It can be explained by the fact that students learn online faster. E-

learning requires 40-60% less time than studying in a traditional lecture room as stu-

dents learn at their own pace by slowing down or speeding up the learning process 

with feedback from a teacher. 

Certainly, some educators may face challenges in applying an individual approach 

to teaching, and therefore need to develop new pedagogical concepts. Today the role 

of an educator is transforming from teaching to mentoring and advising. Those adopt-

ing a personalized approach should combine it with mini-group learning, use ICT to 

improve personal interaction with students and activate social interaction through 

virtual social communities [10]. Researchers focus on electronic personalized learn-

ing, formalized assessment, giving feedbacks, and content creation tasks in the form 

of algorithmic tools that are to be integrated into the learning environment [34]. Ma-

chine learning algorithms are also supposed to help students and educators track pro-

gress and provide personalized feedback and assessments [35]. 

3 Methodology 

The study demonstrates the superiority of personalized learning as an innovative 

method of teaching in the 21st century, which encourages educators to transform 

traditional classroom initiatives into modern ones that create learning situations in the 

in-class and online formats with greater dynamism, efficiency, and usefulness for 

engineering students. One of the main initiatives of the study was the personalization 

of study guides. 

3.1 Research objectives 

The main purpose of the study was to determine the effect of learning personaliza-

tion on academic achievements of physics students. In this regard, the researchers 

have set the following objectives: 
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• To evaluate the mathematical abilities of the sample participants 

• To evaluate the achievements of students from experimental and control groups for 

the block of physical disciplines 

• To identify the extent to which personalized learning affects the performance of 

experimental and control group students 

• To determine the difference in the average score of the sample participants after 

testing depending on their mathematical abilities 

• To evaluate the impact of personalized learning on academic performance of stu-

dents grouped by mathematical ability in physics. 

3.2 Study hypotheses 

The defined research objectives made it possible to develop the following hypothe-

ses: 

1. Personalized learning affects the academic performance of experimental group stu-

dents insignificantly 

2. There are no large differences in the average test score of students grouped by po-

tential 

3. There is no strong relationship between the learning method and the potential of 

students to study the course. 

3.3 Formation of a research sample 

The experiment was conducted during the 2018-2019 academic year. Research 

sample consisted of 78 students aged 19.7 years on average. The gender structure was 

74% male and 26% female. 

3.4 Design of the study 

The educational architecture of I.T. Trubilin Kuban State Agrarian University was 

supplemented by a designed environment in which students supported their own aca-

demic programs. The use of personalized settings characterized by the interaction 

between the machine environment and a person (educators and students), as well as 

transparent, self-regulating protocols, allowed students to be encouraged and enabled 

them to take responsibility for the education. 

The starting point of the research was the investigation of students’ potential in 

mathematics, as the physical discipline includes scientific concepts studied through 

mathematical analysis and interpretation. Students were divided into high, medium, 

and low potential groups based on the average level of their academic achievement in 

mathematics. The ranges of 1.00-1.75 scores were classified as high potential, those 

of 1.76-2.5 were considered as medium potential, and scores of 2.49-3.00 built up a 

low potential. 

Academic initiatives have been revised by educators to engage students in a series 

of meaningful learning activities that foster collaboration, research, and experimenta-
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tion in a co-educational environment. Students were distributed into groups of five 

persons each (Buzz group). This facilitated the creation of a constructivist medium 

with positive interdependencies and extensive feedbacks before reaching the learning 

objectives, as well as promoted the active learning and participation of all group 

members. Transcripts of discussion and guidance were analyzed and verified by direct 

educators’ observations. The training was conducted throughout the whole academic 

year (two academic semesters). 

In order to better meet the goals of personalized learning, a flexible schedule was 

created and adjusted as groups and individual students developed their own pace of 

learning. Lessons in lecture rooms were designed to allow the experimental group to 

learn at their own pace. Mini-group work and collaborative learning, including feed-

back and additional instructions and explanations, were conducted at least once a 

week or more frequently if students needed. There was also introduced a module 

designed to meet students’ own pace of learning in mini-groups. In parallel with the 

experimental group, the control group studied in a normal mode following the tradi-

tional schedule in lecture rooms and performed individual works and tasks for the 

theoretical and laboratory block. 

The study applied pre- and post-testing design for the control group to provide a 

basis for the causal effect of an independent variable on a dependent one involving 

experimental and control groups of students. Each student approached the education 

process with distinctly defined intentions and objectives. The design of the learning 

environment considered the variability of students. Variability was provided by teach-

ing tools, teacher support, and educational strategies and technologies designed to 

support the needs of students working independently and in groups. Besides, Google 

Calendar was used to easily schedule students’ work. 

The result of transcript analysis determined the number of control points estab-

lished between teachers and students. The mathematics module was presented to stu-

dents with low levels of ability to optimize their learning experience. Their perfor-

mance was monitored using a testing method. When a student demonstrated a lack of 

knowledge and skills, the learning process was started again with another module and 

a mini-group. 

3.5 Research methods 

The following methods were used in the work: 

• Theoretical (for the analysis and systematization of scientific, theoretical and 

methodological sources, generalization of experimental data); 

• Empirical method (surveys of participants, discussions, testing); 

• Experimental training (introduction of personalized settings for the interaction of 

the machine environment, teachers, and students); 

• Mathematical and statistical methods for processing empirical data (Cronbach’s 

alpha test, frequency counting, mean, percentage, and analysis of covariance). 
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3.6 Data collection procedure and research tools 

The data in the analysis and interpretation tables are collected from the academic 

records of students. Analysis of transcripts, field research and observation, and evalu-

ation of student portfolios were employed. 

The instrument used in the study was a physics progress test consisting of 20 items. 

Cronbach’s alpha criterion was applied when analyzing the results to determine the 

internal consistency of characteristics describing the object. This choice was provoked 

by the fact that it is as an effective tool for determining test reliability, which is cru-

cial for the present research. Test reliability was determined with a factor of 0.87. 

Thus, the mutual correlations between elements in the test were consistent. The study 

also used statistical tools: frequency calculation, mean, percentage, and covariance 

analysis (ANCOVA) in processing the collected data. This tool was identified as 

optimal for analyzing experimental data, describing the patterns of change in a quanti-

tative variable in several groups. SPSS Statistics software was used for applied re-

search and data processing. 

3.7 Ethical issues 

Personal data, interview results, and academic performance data of research partic-

ipants are considered as information of non-disclosure. 

4 Results 

At the initial stage of the study, research participants were tested on knowledge and 

skills in mathematical disciplines to determine their abilities and classify them into 

groups (Table 1). 

Table 1.  Mathematical Potential of Sample Participants 

Mathematical Potential Experimental Group Control Group Total Percentage 

High 10 12 22 28.21 

Medium 8 14 22 28.21 

Low 17 17 34 43.58 

Total 35 43 78 100 

Range: High potential - 1.00-1.75; Medium potential - 1.76-2.50; Low potential - 2.49-3.00 Note: devel-

oped by the authors 

Table 1 shows the profile of the sample participants distributed by their mathemat-

ical abilities. The profile was formed based on the average index for mathematical 

disciplines. It was determined that most of the experiment participants had low math-

ematical potential, namely, 34 students or 43.58% of all involved. High and average 

potential in mathematical disciplines had 22 sample participants (each category in-

cluded 28.21% of students). The formed groups, in general, were characterized by the 

prevalence of students with a high to an average level of mathematical abilities. How-

ever, the discrepancy with the number of students with low ability in mathematics 

was only 12.84%. There were not so few weak students; therefore, it was necessary to 
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take into account the interests of all categories for the training to have a convenient 

individual trajectory. The groups were supposed to form a constructive learning envi-

ronment that will facilitate learning, skills, and competencies. 

Then the students of the experimental and control groups started the classes. As 

mentioned above, the control group studied according to the traditional approach, 

whereas the experimental group received personalized training support. At the end of 

the academic year, students of the control and experimental groups underwent post-

testing (Table 2). 

Table 2.  Average Student Scores for the Post-Test 

Group Value 

 

Standard error 95% confidence interval 

Lower limit Upper limit 

Control group 11.538a 0.303 10.935 12.141 

Experimental group 13.762a 0.312 13.143 14.381 

Covariates appearing in the model are evaluated at pre-test values amounting to 11.03. 

Note: developed by the authors 

The data in the table demonstrate that the average score of the control group was 

11.538, while the experimental group received an average score of 13.762. The results 

were evaluated using a covariate pre-test value (11.03) and can be interpreted as fol-

lows: the experimental group students showed better results than their peers from the 

control group. Thus, one may assume a positive impact of personalized learning with 

an individual trajectory, complemented by a constructivist environment with useful 

feedback and work in a virtual environment. 

Table 3 presents the results of assessing the impact of ability factors on student’s 

performance. 

Table 3.  Testing the Impact of Ability Factors and Learning Methods  

on Academic Performance 

Source Type III Sum 

of squares 
Number of 

degrees of 

freedom (Df) 

RMS value F P-value 

Corrected model 644.200a 6 107.368 35.156 0.000 

Interception 23.438 1 23.438 7.675 0.007 

Pre-test 139.585 1 139.585 45.706 0.000 

Method 79.138 1 79.138 25.913 0.000 

Ability 2.516 2 1.259 0.412 0.665 

Method*Ability 19.570 2 9.786 3.204 0.047 

Error 216.837 71 3.055   

Total 13199.000 78    

Adjusted amount 861.039 77    

R in square = 0.747 (corrected R in square = 0.726). Note: developed by the authors 

The table depicts a two-way covariance analysis of tests conducted between the 

two study groups (control and experimental). The results show that the average com-

posite score obtained by experimental group students is significantly higher than that 

obtained by students in the control group (F=25.913 and p<0.001). Hence, students in 

the experimental group who studied in a personalized way learned the subject better 
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after the individualized learning method was introduced. Consequently, the hypothe-

sis about the absence of a significant difference between the average academic per-

formance of students who underwent personalized learning and that of students who 

have studied in a traditional way is rejected. Thus, personalized learning is believed to 

be significantly better than the traditional model in terms of its effect on students’ 

overall academic performance. 

At the same time, it can be noted that the impact of learning personalization is 

moderately high, as the determination coefficient, expressed by the adjusted R-square, 

amounts to only 72.6%. It means that the model of learning is only 72.6% of the vari-

ation in academic performance of students. Therefore, it can be assumed that other 

important variables or factors (e.g., student abilities or other teaching methods) may 

also explain the difference in academic achievement between the experimental and 

control groups. 

The influence of learning conditions on the academic performance of students (de-

pending on their mathematical abilities) in the experimental and control groups is 

shown in Fig. 3. 

 

Fig. 3. Estimated Post-Test Threshold Value 

Note: the average result of the post-test is estimated through the value of the pre-test covariate amounting to 

11.05. Note: developed by the authors. 

The figure illustrates the relationship between post-test average threshold values 

and mathematical abilities of students classified as low, medium, and high. The aver-

age post-test result was estimated using the covariate value of the pre-test amounting 

to 11.05. It was established that students with medium mathematical abilities received 

the greatest benefit from the personalized learning program. The next most useful 

result was shown by students with low mathematical ability. Quite surprising was the 

absence of significant differences in the scores of the most gifted students in math. 

The difference in academic achievement between the experimental and control stu-

dent groups can be explained by the presence of other important variables, such as 

other student abilities and teaching methods. Personalized learning, which implies 

studying in mini-groups, is believed to be most useful for students who cannot show 

their potential in large student societies when only the brightest students take the 
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initiative. Students with distinct abilities in mini-groups have taken on the role of 

tutors, pulling up underachievers, but they have already felt confident in the back-

ground. For students with strong abilities, the most personalized way to learn can be 

offered that would help to show even more of their abilities. 

5 Discussion 

5.1 Comparative perspective 

The thesis that the development of a personalized learning environment should be 

aimed not only at student performance in academic parameters but also at creating a 

transformative environment conducive to personal development coincides with the 

conclusions of this study [36,37]. The authors support the opinion that there is a need 

to explore how educators use data, how technologies are created to support learners, 

and how the content and curriculum are developed to support individual learning [14]. 

So do the findings of this study, other researchers argue that, with proper support, 

technology can enable educators to apply more personalized approaches in teaching 

and other activities [38]. An analysis of math and reading abilities of 5,500 students 

across 32 schools that had a personalized approach showed a 3% increase in perfor-

mance [39]. 

The authors support the conclusion that machine learning algorithms help students 

and teachers track progress, provide personalized feedback, and recommend the best 

learning activity based on progress. For example, if a student is performing poorly, 

he/she is encouraged to use an artificial intelligence system called e-Tutor, which 

provides personalized corrective assistance [40]. Mental modeling, sensor technology, 

and smart cameras can detect if a student is attentive while sitting in a lecture, reading 

a book, or interacting with an online tool. They may suggest new activities and next 

steps in learning [41]. However, it should be noted that this is a problematic point. 

Many fully digital personalized environments rely on stimulus-response machine 

analytics to make decisions [42]. Many of these models replace teachers with digitally 

generated supervision, ignore student strengths, weaknesses, learning contexts, and 

ignore socio-emotional development [43]. As in this study, learners are shown to 

perform better when they have the opportunity to collaborate and discuss results in 

learning communities, for example, through supportive MOOC environments [44]. 

To study the impact of virtual learning environments on science and engineering 

education, the LabLife3D virtual laboratory in Second Life was developed and im-

plemented for laboratory classes in biological sciences and chemistry, integrated with 

a system for collecting behavioral data during laboratory simulations for the purpose 

of teaching analytics [45]. An experience of introducing serious games (Serious 

Games, SG), which have educational potential, is also interesting [46]. The Activity 

Theory-based Model of Serious Games (ATMSG), for instance, promotes a systemat-

ic and detailed presentation of educational SG and pedagogical goals in many branch-

es of engineering education, such as planning and design. 
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5.2 International experience 

Scholars from Lithuania have investigated changes in the management of educa-

tional programs in an attempt to respond to the challenge of learning personalization 

using the creative method of digital storytelling. They have revealed that active partic-

ipation in the classroom increased due to the individual approach and the use of digi-

tal media. Correspondingly, technology-supported learning personalization changes 

classroom management practices and strengthens teacher-student collaboration as 

well as peer-to-peer collaboration [47]. A national study in the United States focused 

on the systematical examination of the use of technology and the needs of teachers 

based on the conceptual framework of the Personalized Integrated Education System 

(PIES) has found that today 308 student-oriented schools in the country meet at least 

three of the five criteria for personalized learning. These criteria include personalized 

learning plans, criteria-based assessment, competency-based student achievement, 

problem- or project-based learning, and years of mentoring. However, it has been 

noted that only 12% of teachers can use technology systems that combine the four 

core functions, and 21% reported they do not have such systems at all [6,48]. 

6 Conclusion 

The study aimed to foster the understanding of the personalized learning environ-

ment and explore its potential to support students. In particular, the researchers con-

ducted observations, interviews, and analysis of academic performance data. Since 

teachers and students in a personalized learning environment rely heavily on data 

collected in the learning system, they need to be transparent, regular, and effective. 

These data are used to make decisions about student’s progress and learning pathway 

in an individualized sequence. Their validity means that they are meaningful, accessi-

ble, and usable. For this reason, data must be visible to both a student and an educa-

tor, for example, in the LMS. In order to review the progress and discuss ways for-

ward in learning, it is crucial to provide students with ongoing feedback and establish 

weekly tests. Student’s self-regulation built into and used in personalized learning 

environments is of high relevance as well. To help students and teachers make deci-

sions about established individual learning paths, this study developed and used spe-

cialized strategies. As a result, experimental group students became more active edu-

cational process participants and took greater responsibility for learning, which 

demonstrates the difference from the conventional approach where the primary re-

sponsibility was taken by teachers. Students’ understanding was provided through 

forms, instructions, traditional reading, assignments, and consultations with teachers. 

Interviews with experimental group students demonstrated the usefulness of weekly 

meetings to discuss learning data. Such consultations helped to keep pace and take 

responsibility for learning. Passive students deserve special attention as they need 

help to develop more active learning strategies. An approach that can be effective in 

developing critical thinking skills and academic achievement among students was 

defined as the use of learning strategies compatible with a personalized learning envi-

ronment. 
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The examination outcomes declare that experimental group students showed better 

results than control group participants, as evidenced by their average score after test-

ing: 13.762 vs. 11.538. It was also established that personalized training significantly 

impacts students’ academic performance in physics (p-value<0.001), which allowed 

rejecting the first of the formulated hypothesis. As a consequence, personalized learn-

ing was proved to be an effective mechanism for improving learning effectiveness. 

No significant difference in students’ average post-test results depending on their 

abilities (p-value=0.664) was noted, which enabled accepting the second hypothesis 

of the study. Individuals with low and average abilities in math showed a good level 

of academic achievement. However, a close relationship between the method of learn-

ing and the mathematical ability (p-value=0.047) was stated, which automatically 

rejected the third formulated hypothesis. In conclusion, one can infer that personal-

ized learning is an important and effective tool for reconstructing the academic envi-

ronment depending on students’ abilities. 

6.1 Research limitations 

The research is restricted by the need for further elaboration. Even though observa-

tions were made during one academic year and the results confirm the personalized 

learning mechanism’s success, the identification of specific outcomes and aspects of 

this learning environment might be influenced by the waiting effect. In order to avoid 

the possibility of misinterpretation, it is considered appropriate to carry out further 

research on personalized learning over a more extended period of time. Of particular 

interest is the absence of considerable difference in the scores of the most gifted stu-

dents in mathematical subjects. Other important variables, like student abilities or 

teaching methods, require additional identification and investigation as it can better 

explain the difference in academic achievement between the experimental and control 

groups. 

6.2 Research implications 

The importance of research lies in the role of personalized learning: when studying 

physics, students must participate in a variety of quantifiable experiments, tasks, and 

exercises to master the necessary skills. Creative interventions must be carried out in 

a constructive learning environment for students to acquire competency. This research 

is important for developing constructive approaches that would help educators to 

improve their teaching methodology and students to improve their academic perfor-

mance. It is offered to researchers, teachers, and administrative staff of higher educa-

tion institutions. 
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