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Abstract

One of the main roles of the modern education system is to create
the competencies that allow people to participate in the economic sphere
of life. Education, in this interpretation, is a major driver of economic
productivity and competitiveness, and educational policies are framed in
the context of economic growth.

Al technologies in education promise to be a “fourth education
revolution,” aiming to provide every learner, wherever they are in the
world, with access to high-quality, personalized, and comprehensive
lifelong learning.

There is no longer much talk about academic or university
certificates, but rather about skills, which will change the concept of a
certificate versus a job as it was known. Al will shift the demand for
skills in favour of cognitive and social-behavioural skills, which are
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largely formed in the early years of life. Critical thinking and analysis
skills, as well as problem solving, will be in increasing demand, along
with self-management skills, such as active learning, resilience, working
under pressure and flexibility.

It is estimated that 65% of students aged 12 will work in jobs that
do not currently exist, which requires a qualitative shift in education
policies, the development of education observatories, and tracking of
labor market needs to ensure dynamic relationships and feedback
between the education sector and labor markets.

Keywords: Artificial Intelligence, Education, Skills.
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(*) Holmes, W., Bialik, M., & Fadel, C., Artificial Intelligence in Education: Promises
and Implications for Teaching and Learning, Center for Curriculum Redesign,
Boston, MA, 2019, P.5.

(%) Baker, T., Smith, L., and Anissa, N., Educ-Al-tion Rebooted? Exploring the future
of artificial intelligence in schools and colleges, Nesta, London,February 2019,
p.28.

(®) Holmes, W., Porayska-Pomsta, K., Holstein, K., Sutherland, E., Baker, T., Shum,
S. B, ... & Koedinger, K. R., Ethics of Al in Education: Towards a Community-
Wide Framework, International Journal of Artificial Intelligence in Education,
2021, p.17, available at: https://doi.org/10.1007/s40593-021-00239-1

(%) The Institute for Ethical Al in Education, Interim Report: Towards a shared Vision
of Ethical Al in Education, The University Buckingham, 2021, p.5.
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for Teaching and Learning, Op. Cit, pp.11-12.
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(*) Luckin, R., et al., Op. Cit, pp.35-36.
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(*) Miao, F., et al. Op. Cit, p.19.
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(*) Vincent-Lancrin, S., & R. Van der Vlies, R., Trustworthy Atrtificial Intelligence
(Al) in Education: Promises and Challenges, OECD, Paris, 2020, p.6.

(®) Tuomi, I., The Impact of Artificial Intelligence on Learning, Teaching, and

Education, Luxembourg: Publications Office of the European Union, 2018, p.27.
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(*) Miao, F., et al. Op. Cit, p.22.
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(*) Baker, T., etal. Op. Cit, p.13.

(®)Luckin, R., et al., Op. Cit, p.31.

(®)Batra, P., Bughin, J., Chui, M., Ko, R., Lund, S., Manyika, J., Sanghvi, S., &
Woetzel, J., Jobs lost, jobs gained: What the future of work will mean for jobs,
skills, and wages, McKinsey Global Institute, November 2017, available at:
https://www.mckinsey.com/featured-insights/future-of-work/jobs-lost-jobs-
gained-what-the-future-of-work-will-mean-for-jobs-skills-and-wages viewed on 7
August 2023.
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(Y)Bryant, J., Heitz, C., Sanghvi, S., & Wagle, D., How artificial intelligence will
impact K-12 teachers, McKinsey Company, 14 January 2020, Available at

https://www.mckinsey.com/industries/public-and-social-sector/our-insights/how-
artificialintelligence-will-impact-k-12-teachers viewed on 20 Feb 2023.
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(*) Miao, F., et al. Op. Cit, p.18.

(%) Bryant, J., et al. Op. Cit, Available at
https://www.mckinsey.com/industries/public-and-social-sector/our-insights/how-
artificialintelligence-will-impact-k-12-teachers viewed on 20 Feb 2023.

() McKinsey & Company, Teacher attrition, learning delays, and more issues facing
education, 1 July 2023, available at: https://www.mckinsey.com/featured-
insights/themes/teacher-attrition-learning-delays-and-more-issues-facing-

education viewed on 13 July 2023.
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FIGURE 1. GLOBAL NUMBERS OF TEACHERS NEEDED TO ACHIEVE UNIVERSAL PRIMARY AND
SECONDARY EDUCATION BY FIVE-YEAR INTERVALS: 2020, 2025 AND 2030
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Source: UNESCO Institute for Statistics, THE WORLD NEEDS ALMOST 69
MILLION NEW TEACHERS TO REACH THE 2030 EDUCATION GOALS, 2016,
p.2, available at: https://unesdoc.unesco.org/ark:/48223/pf0000246124

By 2025 By 2030

(*) Baker, T., et al. Op. Cit, p.15.
(2) UNESCO Institute for Statistics, THE WORLD NEEDS ALMOST 69 MILLION
NEW TEACHERS TO REACH THE 2030 EDUCATION GOALS, 2016, p.1,

available at: https://unesdoc.unesco.org/ark:/48223/pf0000246124
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(*) UNESCO Institute for Statistics, Op. Cit, p.1.

(®)Bryant, J., et al. Op. Cit, Available at https://www.mckinsey.com/industries/public-
and-social-sector/our-insights/how-artificialintelligence-will-impact-k-12-teachers
viewed on 20 Feb 2023.
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Source: Bryant, J., et al., How artificial intelligence will impact K-12
teachers, McKinsey Company, Op. Cit, Available at
https://www.mckinsey.com/industries/public-and-social-sector/our-
insights/how-artificialintelligence-will-impact-k-12-teachers viewed on
20 February 2023.
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Source: Tuomi, I., The Impact of Artificial Intelligence on Learning,
Teaching, and Education, Luxembourg: Publications Office of the
European Union, 2018, p.20.
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(MBryant, J., et al. Op. Cit, Available at https://www.mckinsey.com/industries/public-
and-social-sector/our-insights/how-artificialintelligence-will-impact-k-12-teachers
viewed on 20 Feb 2023.

(®) Luckin, R., et al., Op. Cit, pp.43-44.
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(*) The Institute for Ethical Al in Education, Interim Report: Towards a shared Vision
of Ethical Al in Education, Op. Cit, p.7.
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‘(LAJLu.u\ A L Glle ) S AY) e_\Lc)A;A\j
ol S leal) Gueat) il s Jead) aal Cnida sall 2l CaliaY) o
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el Al el ) L1 £y Ayl 4 o) (polilacal)
DAY e s (9133 13 558 G fe Sy da iy (Gelibal £1<3
£1<A ae Jaall u.u.udl il dlae ] zmal yal 3]l ALY e el ellia cuj}[\ aaiadl
Coeliha¥) oSN il e sliy o Jlaall Cpadaiall saelus Jodi S5 (SelilaaY)
s3a acal (V7 clidaaYl 2SI gl g cliaia (e Al Fl) Wl &y cands CB N g
Dl gl

(*) Miao, F., et al. Op. Cit, p.23.
(%) Elements of Al, available at: https://www.elementsofai.com/
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OKA, available at: https://okai.brown.edu/

Al-4-All, available at: http://ai-4-all.org/

(*) Luckin, R., et al., Op. Cit, p.33.
(%) Duggan, S., Al in Education: Change at the Speed of Learning, UNESCO IITE

Policy Brief , 2020, p.16.
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Source: World Economic Forum, New Vision for Education: Unlocking

the Potential of Technology, Vancouver, BC: British Columbia Teacher's

Federation, 2015, p.3, Available at:

http://www3.weforum.org/docs/WEFUSA NewVisionforEducation Rep

ort2015.pdf
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Source: Baker, T., et al., Educ-Al-tion Rebooted? Exploring the future of
artificial intelligence in schools and colleges, Nesta, London,February
2019, p.45.
il ) Jal ca aulall e e Ukl o183 50 (G
CliiE e 055 08 e Gelihaall oSO de dnall Jolall oany gl Cogus
(A s e Cal A sl e alell) )

e 4lse a (National Endowment for Science, Technology, and the Arts) NESTA (')

(%) Baker, T., et al. Op. Cit, p.45.
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(*y Marwan, A., Impact of artificial intelligence on education for employment:

learning and employability Framework, 2020, Master’s thesis, the American
University in Cairo. AUC Knowledge Fountain, P.21, Available at:
https://fount.aucegypt.edu/etds/840

(%) Teachflow, The Impact of Al on School Career Guidance and Counseling, 5 April
2023, available at: https://teachflow.ai/the-impact-of-ai-on-school-career-guidance-
and-counseling/ viewed on 23 January 2024.

() Cheng, Y., & Liang, Y. S., The Development of Artificial Intelligence in Career
Initiation Education and Implications for China, European Journal of Artificial

Intelligence and Machine Learning, 2(4), 4-10, 2023, p.5.
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() MyNextMove, What do you want to do for a living?, available at:
https://www.mynextmove.org/ viewed on 23 January 2024.

(%) Naviance, Naviance for Elementary: Supporting CCLR for Younger Learners,
available at:  https://www.powerschool.com/on-demand-webinar/naviance-for-
elementary-supporting-cclr-for-younger-learners/ viewed on 23 January 2024.

(*) Roadtrip Nation, This is Roadtrip Nation, available at:
https://www.roadtripnation.com/ viewed on 23 January 2024.

() Planet Beruf, Berufe finden, available at: https://planet-beruf.de/schuelerinnen
viewed on 23 January 2024,

(°) Cheng, Y., & Liang, Y. S., Op. Cit, p.5.
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(*) Teachflow, Op. Cit, available at: https://teachflow.ai/the-impact-of-ai-on-school-
career-guidance-and-counseling/ viewed on 23 January 2024,
(®)Marwan, A., Op. Cit, pp.65-66.
()Cheng, Y., & Liang, Y. S., Op. Cit, pp.5-6.
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ALEs e ) gloas 6VA) Carla Al (g ok e e Alaind J3ei ChatGPT ¢ seddion
Dk s Je 1 slas %09

(Y)Katsarov, J., The use of artificial intelligence tools in the career guidance practice,
educaweb, 1 March 2023, available at:
https://www.educaweb.com/noticia/2023/03/01/the-use-of-artificial-intelligence-
tools-in-the-career-guidance-practice-21154/ viewed on 24 January 2024.

(®) MacAuley, K. L., How to Use Al to Find Your Next Job: 4 Tips, Flexjobs,
available at: https://www.flexjobs.com/blog/post/how-to-use-ai-to-find-next-job-
tips/ viewed on 24 January 2024,

(®) Abbamonte, K., Al job search tips: 9 Al tools to help you land your next job,
Zapier, 13 April 2023, available at: https://zapier.com/blog/ai-job-search/ viewed
on 24 January 2024.
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(*) Global Market Insights, Artificial Intelligence (Al) in Education Market Size
2023-2032, Jan 2023, available at:
https://www.gminsights.com/pressrelease/artificial-intelligence-ai-in-education-
market viewed on 6 Jul 2023.
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ARTIFICIAL INTELLIGENCE (Al) IN ,
EDUCATION MARKET

GLOBAL STATISTICS

CAGR (2023-32) | Value (2022) | Value (2032)
10% $4 BN >$30 BN

Value (2032) CAGR (2023-32)
Natural language Solution Cloud
processing segment segment segment

>$20 BN >20% >30%

Source: Global Market Insights, Artificial Intelligence (Al) in Education
Market Size 2023-2032, Op. Cit, available at:
https://www.gminsights.com/pressrelease/artificial-intelligence-ai-in-
education-market viewed on 6 Jul 2023.
SIS Zan &y O GMI Gsndd Gag @ 5idl) (po il ¢ biall JSAY ¢y Aialyll Ciady
aelall e VoYY ale Jolay S 5l J¥ 0 ke Y FM\ G o Gelibal)
30 %) 0 (e ST Ly sl 8 aslalll (3 gas b felilaiaY) ASH i & @}VJ\UA o8y
rea (A Gelihaal) 1S oy k) el gl 2y Yo ¥y Jslay Ldlall delilall culxile
aladind 508 il Sl aiuly 5 y3hisll felibaal) oS3 Aokl e Slad dihidl ol
G35 O Bl e el e dle Al Cup iy kel il sal) L) i)
GV - Gelilaa) S1SA 8 HLaiia) 50l )5 canlail) Lin 5l 535 g Ul a3 5 i) ¢ Lis |

(*) Global Market Insights, Artificial Intelligence (Al) in Education Market 2021-
2027, Op. Cit, Available at:  https://www.gminsights.com/industry-

analysis/artificial-intelligence-ai-in-educationmarket viewed on 8 April 2022.
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SRl Lghon QLS s Jisad JS8 (8 5 il Yo - Ll 1 sl e 3855 0
el eSA ales N J s gl e hal jiagall aodal) slana) b

S VA B A Aihiall s castadl) (§gan b Gpallal) e Ul SLEN o(¢ JSi)
(CSaal M 93 Csala) Yo ¥ Y

Global Al in Education Market, By Region, 2018-2022 (USD Million)

802.3
661.3

492.7
3123
200.1 I
.. — II__ I_- — -
2018 2020 2021 2022

2019
m NorthAmerica ® Europe m Asia Pacific m Latin America m MEA

Source: www.gminsights.com

Source: Global Market Insights, Artificial Intelligence (Al) in Education
Market Size 2023-2032, Op. Cit, available at:
https://www.gminsights.com/pressrelease/artificial-intelligence-ai-in-
education-market viewed on 6 Jul 2023.
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Bl YoV le a 0p8 s Aauiy US e Ui 15a gl alell (3 sm (8 3000l 1S o
Microsoft <lld & Lu dhasls€ll dillee ssm s dadlall LasSall JIsell ol
Ol Cpeainadl) (e Jiled) 2aall y elyn ) i€l il Al (381 55 <IBM s Googless

(*) Global Market Insights, Artificial Intelligence (Al) in Education Market Size
2023-2032, Op. Cit, available at:
https://www.gminsights.com/pressrelease/artificial-intelligence-ai-in-education-
market viewed on 8 Jul 2023.
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Ostle Yo 2555 IBM AS i cailed oY o YY) i€l 8 Q) Jass e dslaiall 8 (5 gl
Las Y oY (.,Lc J sl sl Lelia 8,5 IV (e FST e a0 O g (il
glac)y (adll e Bl il @LLJ\ claa) 5 s Al <l jleall Bsad A e aclid)
(Semdl Jaiad ol Ll dalag 158 Al il el paall JlaY)

pan 3 Cun ¢l LAl § il (s lgl) Janall g Ll Alata (oS5 41 o8 551 (e
dle 3 2l V50 ale Yo R,) (e dilaiall oda 8 sl (3 g 8 Selilaial) oS3
o8 (b (5 gud) Sai 532 g{s%,wqw ale 3 LSl Vs sle AVY,Y LD YA
Jia iliall 8 dlalall 20300 ClS 3l 5 L gl S dillae e 220 5as ) Akl
33L) oo Slmé e 5 TechNode «Squirrel Al «<BYJU’S «<Noodle Factory
#1505 Oy Glel (Yo YY slgy (JAal ass lo e Sall i (e G5 ldiins)
Central ) G sl alaill 5 58 pall Gulaall J (e arendl e lilaia¥) 1SH gl 5y e gl
sl laiy Intel ae ASL,EL (CBSE) (Board of Secondary Education
A1) e Jead cllele gl L de ol L0 o3 duds oo §le s SAFAL
Ul lld 5 3 LS Ol Jsam gl granll (g 4y iy el clSH (e (im gt
S @35 Gaa el 5 3eaY) (g sending cpdll (il Greadiudll e Sl aaad) )
dakaidll o3 & Selihal) oSG dasesall cilarally Jolall (e 2 3all e tlall a5
)

’ el b 2o bl plSA zlay) b cpplal) 4y s
Hx,ix\ b eelihaY) oA i aladial 8 sxi5) Jsall O 3aal g cplall a2l
e.\la_d\u,a PALJ\J;\)ACM;UAM\UAGCMLAY\;\SJ\&_\MM «_\.\;
&b oo libaaYl o188 5 Al L o) oS3l 3kt (e Sl Laalal) adadl 1) @my\

(*) Grand View Research, Al In Education Market Size, Share & Trends Analysis
Report By Component (Solutions, Services), By Deployment, By Technology, By
Application, By End-use, By Region, And Segment Forecasts, 2022 — 2030,
available at:  https://www.grandviewresearch.com/industry-analysis/artificial-
intelligence-ai-education-market-report viewed on 26 January 2024.

(%) MarketsANDMarkets, Al in Education Market by Technology (Deep Learning and
ML, NLP), Application (Virtual Facilitators and Learning Environments, ITS,
CDS, Fraud and Risk Management), Component (Solutions Services),
Deployment, End-User, and Region-Global Forecast to 2023, May 2018, available
at:  https://www.marketsandmarkets.com/Market-Reports/ai-in-education-market-

200371366.html viewed on 31 August 2023.
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alafll 2k gl LeFiasi) ind cplall s YoV ale Jslay allall 3 2o lilaia¥) oIS
lall alafl) 551 55 T dia o) S A5l 038 (ha e 3aS Selihial) olSH Jlas
M)Sm\)uwﬂé‘ﬁ\gs%Aumu\u;;m@\uu)ﬂw.&u&)sdsu\
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o s A Gc.l.dma‘}!\ LS JBA‘;)&MMJSJ\%&_UE} s il )l A
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sl b ellaal) S il Aol leall adais Gelhaa¥l oIS
QA (GasSall Clball (2 LS il Gl oGS DU Claalall
i gant Glo Jead i Gelilaal) oSN g laad i pally Ha 2l Slelie Yl
Dasladll s 1935 3 J) 51 e e o it 5 el

addety ALl 3 el i) BbAN (e aedl galall ¢paal YOIV Gle diag
YOOV sl b8l Al (s ddas - e Lalasll ST 23y (Gelibaall (1S3
08 b Geliha¥) oS3 Lo a3 L) - aaal) Jaall Selilaial) (1S gl
agle L) Ul )y cadadl) il ginsa (a5 5ins

SN e 5o G g g XYY uy)aal) (B (e ihaua) slsdy ola Lty
NSy cagilisy Gl Lt ol el g Allad Ll Gosaae 104l
o Geliha¥) oS alet ey o Ly cplall Janis falul 5l 4l Gelihia)

(*) Pedro, F., et al. Op. Cit, p.13.

(%) Chun, A., Ding, J., Creemers, R., Gal, D., Han, E., Liu, Y. L., & Lewis, D., The Al
powered state: China's approach to public sector innovation, Nesta, 2020, pp.27-
28.

() Peterson, D., Goode, K., & Gehlhaus, D., Education in China and the United
States: A Comparative Assessment, Center for Security and Emerging Technology,
2021, p.4. available at: file:///C:/Users/User/Downloads/CSET-Education-in-
China-and-the-United-States-1%20(2).pdf

(") Yang, X., Accelerated move for Al education in China, ECNU Review of
Education, Volume 2, Issue3, 347-352, p.348, Available at:

https://doi.org/10.1177/2096531119878590
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CsSis dan Selilaal 1S3 Gulai oy slin B (Selihua¥) oS3 Gulai )
el JE Ll 5 cilabaal) AaiDU Ayl
1) iy 5 ¢elilaa¥) ST i 5] 5 aala ke -
SA gl 4l dGia) 5 EAY) ciliaal -

(*) Peterson, D., et al. Op. Cit, pp.10-11.
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*) Yu, Y., & Chen, Y., Design and development of high school artificial intelligence
textbook based on computational thinking, Open Access Library Journal, 5(9),
2018, p.6.

(®) Ministry of Education, People's Republic of China, Innovative Action Plan for
Artificial Intelligence in Higher Education Institutions, 2018, Available at:
http://www.moe.gov.cn/srcsite/A16/s7062/201804/t20180410_332722.html
viewed on 23 July 2023.
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(") Pedro, F., et al. Op. Cit, p.23.
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Zhejiang University 2273
Harbin Institute of Technology 2252
Shanghai Jiao Tong University 2211
Northwestern Polytechnical University 2102
Tsinghua University 1996
Huazhong University of Science and Technology 1896
Chongging University 1871
Central South University 1704

Tianjin University m— ] 0
Wuhan University m-—s——— ] 557
Jilin University 1505
Southeast University 1458
Beijing University of Aeronautics and Astronautics  e— 433
South China University of Technology m—— 1426
North China Electric Power University 1425
Xi An Jiaotong University me———— 1399
Nanjing University of Aeronautics and Astronautics n— —————— 1393

China University of Mining and Technology 1358
Northeastern University 1336
Southwest Jiaotong University m—— 1307
0 500 1000 1500 2000 2500

Figure 2-43 Top 20 Chinese universities by Al talent force

Source: China Al Development Report 2018, China Institute for Science
and Technology Policy at Tsinghua University, July 2018, p.43.
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