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Abstract Recently, interest in edutech has been focused on its fusion with Al technology, and the market in this
field is expanding. This study aims to analyze the technological competitiveness and key technological areas of
major countries in the Al-edutech field. Additionally, considering that Al-edutech is a convergence of Al
technology and edutech, the study seeks to examine the path dependence of Al-edutech in each country to
determine whether they are based on existing Al technologies or edutech. To this end, Al-edutech patents were
collected and competitiveness was analyzed using patent activity, patent impact, and market acquisition
indicators. Path dependence for each country was analyzed using the hurdle negative binomial regression model.
The analysis results indicate that the major countries in the Al-edutech field are China, South Korea, the United
States, India, and Japan. In terms of patent activity, China had the highest level, followed by South Korea. In
terms of patent impact and market securing power, the United States was high in both aspects, Japan had high
market securing power, and South Korea had high patent influence. The results of the hurdle negative binomial
analysis presented unique findings. The logit part results indicated that the possession of existing Al and edutech
did not positively affect the emergence of current Al-edutech, but the count part results showed a positive
influence. This suggests that, overall, it is difficult to assert that current Al-edutechs are based on past Al and
edutechs. However, once some Al-edutechs based on existing Al and edutechs emerge, they are influenced by the
existing technologies. These findings provide implications for future research and technological strategies in this

field.
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Table 1. Previous Research in KCI by April 2024

Year EduTech and Al Education and Al
2009~2016 - 29

2017 - 18

2018 1 49

2019 2 72

2020 2 173

2021 1" 279

2022 21 261

2023 20 478

2024 16 234

Source : Authors’ analysis based on data from kci.go.kr
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Fig. 1. Annual Number of Al-Edutech Patents
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Table 1. No of Patents — Patent Activity by Country

Country No. Share
World 1,440 100.0%
CN 844 58.6%
KR 412 28.6%

us 77 5.3%

IN 54 3.8%

JP 27 1.9%
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Table 2. PIl Analysis

All patents Patents with citation = 1
Count itati itati
ry No. Citation/ Pl No. Citation/ I
patent patent

World | 1,440 | 1.552 1.000 | 709 3.153 1.000
CN 844 1207 | 0.778 | 416 2.449 0.776
KR 412 2444 | 1574 | 226 4.455 1412
uS 77 2.000 | 1.288 40 3.850 1.220
IN 54 0.148 | 0.095 4 2.000 0.634
JP 27 0.518 | 0.333 10 1.400 0.443
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Table 3. PFS Analysis

All patents Patents with no of family ) 1
Countrty | | Family/ | peg | o | Famiv/ | peg
patent patent
World | 1,440 | 1.215 1 161 2.925 1.000
CN 844 1.039 0.855 22 2.500 0.855

KR 412 1.288 1.060 69 2.725 0.931

us 77 1.962 1.614 33 3.242 1.108
IN 54 1.151 0.947 8 2125 0.726
JP 27 2.370 | 1.950 14 3.643 1.245
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Table 4. Codes for Al and Edutech

Full IPC Code
GO6N-003* BLM
GO6N-005* KBM
GO6N-007* SMM
GO6N-020* MCL
GO6N-099* OTHER

G06Q-050/20* EDU

Meaning

Al : Biological Models

Al : Knowledge Based Models
Al : Specific Mathematical Models
Al : Machine Learning
Al : Other Models
Edutech
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Table 5. Top 20 IPCs by Country

WL CN KR us IN JP
EDU BLM EDU G06Q EDU GO9B

1

2 BLM EDU GO6F EDU G09B EDU
3 | GOe6F GO6F G06Q GO6F MCL MCL
4 | GO6Q | GO6Q BLM GO9B GO6F G06Q
5 | GOeV GO6V MCL MCL G06Q BLM
6 MCL GO6K G09B KBM KBM GO6F
7 | GOeK MCL GO6T HOAL BLM KBM
8 | G09B G09B G10L BLM HOAL GO6T
9 KBM KBM GO6V SMM A61B GO6K

10 | GOeT G10L HO4N GO6K GO6V G16H
11| G10L GO6T A61B HOAM GO6T SMM
12 | HO4AL HOAL G16H G10L GO6K GO6V
13 | HOAN G16H GO6K GO6V HO4N HO4N
14| GI16H SMM HOAL HOAN G16H
15| SMM HOAN | HOAM | A61B | HOAW | AG3B
16 | AG1B G0sB AB3H G16H SMM -
17 | GO8SB A61B KBM (08B AB3F -
18 | HO4AM | GO7C SMM HOAW | GO7C -
19| GO7C | HO4wW | GO8sB G08G GO3B -
20 | HOAW | AB3F G07C AB3F G10L -

Table 6. No. and Concentration of IPC by Country

No. of No. IPC per Share of Top
Canmiiy IPC patent 11PC il
World 68 5.05 19.7% 1269.3
CN 32 5.03 24.9% 1519.7
KR 41 482 20.5% 1269.8
us 31 6.57 21.3% 1204.9
IN 34 4.96 20.2% 1108.3
JP 15 452 28.7% 1693.1
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Table 6. Result of Overdispersion Analysis

Country Dispersion Ratio p-value
World 122.096 (0.001
CN 134.662 (0.001
KR 26.981 (0.001
us 8.393 (0.001
IN 11.204 (0.001
JP 3.710 (0.001
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Table 7. Model Fitness Comparison

NB ZINB Hurdle
AIC 15551.54 723.98 709.94
World BIC 15566.99 751.03 736.98
-2LL 760.27 355.00 348.00

AlC 459.08 414.75 408.03
CN BIC 472.08 437.50 430.80
-2LL 451.08 200.40 197.00

AlC 2264.47 431.70 429.53

KR BIC 2276.61 452.91 450.79
-2LL 44714 208.80 207.80

AlC 1065.48 261.16 254.32

uS BIC 1079.30 284.93 278.51
-2LL 311.67 123.40 120.20

AlC 248.75 254.86 248.71
IN BIC 257.92 270.79 264.74
-2LL 240.75 120.40 117.40
AlC 14417 122.52 136.88
JP BIC 156.47 144.22 158.41
-2LL 136.17 54.35 61.44
Table 8. Vuong Test

Vuong z p-value

IN - Hurdle-NB 1.390418 0.082201
JP 1 ZINB-Hurdle 1.537609 0.062072
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Table 9. Result of Hurdle Model

Logit Count
World Al 0.004595 * 0.005054 ***
EDU 0.102071 *** 0.001862 ***
N Al 0.000724 *** 0.001228 ***
EDU 0.015526 * 0.001402 **
‘R Al 0.025250 ** 0.010475*
EDU 0.092681 ** 0.002613 ***
Us Al 0.010852 *** 0.000854 ***
EDU 0.698259 *** 0.009687 ***
IN Al 0.070670 . 0.059040 .
EDU 0.127680 0.126080 *
P Al 0.009515 *** 0.002963 .
EDU 0.144963 ** 0.004416 ***

(*** p=0.000, ** p(0.001, * pX0.01, pX0.05)

Table 9. Result of ZINB for Japan

Logit Count
» Al -1.832 0.004377***
EDU -16.176 0.005446***

(*** p=0.000, ** p(0.001, * pX0.01, pX0.05)
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