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Abstract 

This study explores the impact of Augmented Reality (AR) and Virtual Reality (VR) technologies on the 

educational process. With the continuous development of technology, teaching methods are evolving toward more 

interactive and immersive approaches. By analyzing experiences from the United States, Finland, and South Ko-

rea, the research compares the implementation strategies and objectives of AR and VR in different educational 

systems. The study aims to determine the areas of education most affected by these technologies and assess their 

influence on learning outcomes. Findings indicate that the use of AR and VR enhances students’ motivation, sup-

ports inclusive learning environments—especially for learners with disabilities—and improves practical skill ac-

quisition. Overall, the integration of immersive technologies demonstrates significant potential for advancing dig-

ital transformation in education and shaping future pedagogical frameworks. 
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The recent growth of technological innovations 

has significantly changed the education system. Among 

them, Virtual Reality and Augmented Reality have 

brought together the power of living beings to engage 

with them.[1] Complexity has become increasingly im-

portant in the education sector for clarification and sim-

ulations. Despite the growing global momentum in VR 

and AR education, limited research is still available. 

The aim of the study is to clarify the technological dif-

ferences between the past and the present, highlight the 

importance of digital transformation, and show appli-

cations and their use in three different countries. Nu-

merous comparisons are made, and key factors are 

highlighted. The digitalization of education has been of 

great denotation in strategically enhancing the learning 

operation neighboring the world. [2] Many countries 

are developing modernistic plans to advance this strat-

egy and taking new steps on how to increase the power 

of their education arrangement, and they have now bet-

ter understood what digitalization means. 

In order to compare the systems of Virtual Reality 

(VR) and Augmented Reality (AR) in education in the 

three countries I have gathered information, the USA, 

Finland and South Korea, we will conduct the TOPSIS 

solution using the exact sources we have obtained. 

[3][4] Using this method, we will bring to mind the 

most ideal and anti-ideal solutions. Solving the pro-

cesses clearly divided into stages helps to understand 

the results more deeply. As a result of objective solu-

tions, more balanced results can be obtained. Now, the 

following table provides an accurate baseline based on 

the available information gathered: 

4 criteria for TOPSIS analysis – 2025 data in edu-

cation sector: 1.Market size in education sector ; 

2.Compound annual growth rate (CAGR); 3.User pen-

etration rate; 4.Average revenue per user (ARPU) 

 
Table 1.1 İnitial decision matrix analysis 

 

We normalize the given data. The purpose of nor-

malization is to reduce criteria given in different dimen-

sions to the same dimension, making them dimension-

less and facilitating comparison. The formula I will use 

to apply normalization is this: 

for i = 1, …, m; j = 1, …, n 
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Figure 1.5 Formula for normalization 

In TOPSIS method we have m alternatives and n 

criteria and we have the score of each option with re-

spect to each criterion. Let xij score of option i with re-

spect to criterion j. We have a matrix X = (xij) and m×n 

matrix. Here is J the set of benefit attributes or criteria 

(more is better) and J' be the set of negative attributes 

or criteria (less is better).[5] 

 
Table 1.2 Normalization of these process 

 

We have recorded the results we obtained for all 

the criteria of the alternatives given in this table by ap-

plying the same method. I have shown. I have squared 

all the criteria accordingly and recorded them in the ta-

ble. Then, I have to calculate (Σx2ij )1/2 for each col-

umn. We squared each one in the correct order, added 

them up, and took the square root. For the next step we 

need to get rij so divide each column by (Σx2ij )1/2. 

 
Table 1.3 Dividing the starting form by the number derived from the square root 

 

To solve the table above, we obtained the data for 

all the criteria given in order by dividing them by the 

numbers we took the square root of. As you can see in 

the problem, to get 0.75, it is solved as 13.2/17.44. In 

the next step, the same procedure is applied to all of 

them. 

2nd Step:The weight we need to solve the next 

stage is 0.25. In general, the sum of the weights of all 

criteria should always be 1, that is, 100%. Therefore, in 

this case, the weight for each criterion will be 0.25, 

since it shows how important it is. we complete this 

process by multiplying by 0.25. 

3rd Step: Now we will define ideal and negative 

ideal solutions. For Ideal solution - A* = { v1* , …, 

vn*}, where vj* ={ max (vij) if j ∈ J ; min (vij) if j ∈ J' 

} For Negative ideal solution - A' = { v1' , …, vn' }, 

where v' = { min (vij) if j ∈ J ; max (vij) if j ∈ J' } 
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Table 1.4 Clarifying ideal and negative ideal solutions 

 

4th Step: I calculate the separation dimensions for 

each alternative. The formula is: Si * = [ Σ (vj*– vij)2 ] 

½ . The solution for ideal alternatives: 

 
Table 1.5 Determine ideal solution 

 

Now we need to collect the answers with row 

which I received for each country in order and take the 

root. This part shows the max ideal for each country's 

market size, cagr, user penetration, and arpu. 

 
Table 1.6 Summary process for ideal 

 

This calculation part explain that which has the 

best level for all attributes. Now, I will focus on nega-

tive sides to find out worst value for each attribute. The 

formula is: S'i = [ Σ (vj' – vij)2 ] ½ 

The solution for non-ideal alternatives: 
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Table 1.7 Determine non-ideal solution 

 

In this phase of TOPSİS, we examined the ideal 

and non-ideal parts of the AR and VR phases. It is quite 

obvious that the evaluation of this area in 3 countries is 

in a very ideal state. The solution of non-ideal does not 

mean that it is bad. The main purpose of solving this is 

that even in the most ideal situations, we can encounter 

non-ideal situations. By applying and showing all the 

values, we have seen how the technology is progressing 

in these countries, both by users and by seeing its power 

in the market.  

5th Step: Now, at this stage, we will calculate and 

show the relative proximity to the Ideal solution. This 

stage should be written to determine the best alterna-

tive. For this, relative proximity is taken as a basis. In 

the TOPSIS method, the values should always be be-

tween 0 and 1. Therefore, at the end of this stage that I 

will solve, I will take the value that will be closest to 1.  

Formula is: Ci* = S'i / (Si* +S'i ). Here is the S’j 

is non ideal, S*I is ideal. 

 
Table 1.8 Clarification of the relative proximity to the ideal solution Ci* These shows that, how was calculation. 

Final ranking step Ci*: 
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Table 1.9 Select the option with Ci* closest to 1. 

 

The answers wesolved and received were as fol-

lows. It is clear that the one closest to 1 will be the best 

solution for us. Therefore, among these solutions, 

Ci*=0.63 is noted as the best. Based on the TOPSIS 

method I have solved, it seems that the US holds the 

highest position in the education system due to its tech-

nological power, namely Virtual Reality and Aug-

mented Reality. Following it is Finland, and then South 

Korea. All this shows that America is maintaining its 

leading position in the world with its technological 

power. 

Based on these 4 criteria, it was better to clarify 

the analysis of market size, users, annual growth and 

revenue with TOPSIS analysis. All this analysis shows 

that the United States is the country that effectively 

stands out in the digital field in terms of educational 

strength among the United States, Finland and South 

Korea. 

The United States has demonstrated its digital eco-

system better in this field. All this emphasizes the coun-

try's strong infrastructure and the strength of its adap-

tive education policy. [6] 

Finland, which stands out with its model and 

stands out with its high user power of technology. Even 

though it is in 2nd place, its strategic impact in the dig-

ital field is very strong. [7] 

South Korea, although it is strong in the digital and 

technological fields, takes the last place in the analysis. 

[8] But this country stands out from other countries in 

the world due to its digital strength. It is constantly de-

veloping as a result of the innovations it makes and the 

technological tools it produces. 

Politically, it is not just about countries having 

technological tools, but also about ensuring their acces-

sibility. While the US provides a high-income market, 

Finland is striving to gain a high reputation, while 

South Korea is struggling to maximize its potential for 

growth by resorting to strategic means. Educational in-

stitutions in all these countries are moving towards their 

goals to maximize their results. As a result, the study 

highlights that it is necessary to combine political sup-

port in order to increase the strength of the country's 

education sector and stand at the forefront. 

Conclusion 

This study examines the transformation that Vir-

tual Reality (VR) and Augmented Reality (AR) have 

brought to education from past to present, alongside the 

political and institutional challenges that have emerged. 

The analysis reveals that while transforming learning is 

complex, the perceived impact of these technologies 

may differ across individuals and societies. The adop-

tion of digital innovations is influenced by socio-cul-

tural factors and strategic approaches aimed at optimiz-

ing education systems. Long-term research is needed to 

understand their effect on critical thinking, as well as 

the role of educators in developing immersive learning 

skills and implementing effective curricula. The com-

parative analysis of three countries highlights their dis-

tinct digital strategies and technological capacities. The 

United States leads globally with high student engage-

ment and motivation through VR and AR applications. 

Finland emphasizes pedagogical innovation and crea-

tivity supported by immersive technologies, fostering 

collaboration worldwide. South Korea, despite internal 

political challenges, continues to pursue progress in 

digital education through national projects aimed at 

stress reduction and learning enhancement. Overall, the 

study demonstrates how AR and VR have evolved, the 

innovations they have introduced, and their growing 

importance in modern education. The findings under-

line the significance of digital transformation and en-

courage all countries, including developing ones, to 

take strategic steps toward advancing accessibility and 

effectiveness in education. 
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