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GENERATIVE Al AND EDUCATION:
OPPORTUNITIES AND CHALLENGES

Abstract. This article examines the disruptive impact of generative Al on
higher education. It examines how institutions are responding to the
widespread use of Al. It calls for new approaches to teaching, learning, and
assessment that align with Al as a tool to enhance, not replace, learning. It
presents strategies for integrating Al into higher education, including industry
partnerships, purpose-built tools, and open-source models.

Generative Al in Education. Generative Al (GenAl) emerged
suddenly and had an immediate impact on all sectors of education. Its
influence was first felt in 2022 when some students began using the GPT-
3 software to draft essays (Sharples, 2022). Institutions worldwide have
responded belatedly by amending exams, establishing guidelines and
adopting detection tools to protect academic integrity. This paper both
examines problems for education posed by Al and explores how Al can
enhance learning and support teaching. The challenge for all sectors of
education will be to balance risks and benefits of Al while maintaining
trust in the examination system and educating students for a society
infused by Al.

Principles for appropriate use of Al in higher education. Instead
of attempting to defend assessment practices against Al, many
education institutions are now considering how generative Al can be
constructively integrated into teaching and learning. The Russell
Group of leading UK universities were among the first, in July 2023,
to propose a clear set of principles for appropriate use of Al in higher
education (Russell Group, 2023). Since then, a global consensus has
emerged around several key policies:

— Amend assignments to make them harder for Al to generate, for
example based on laboratory activities.

— Move to more authentic and process-based assessment, such as
a written reflection on aplacement, or project work with staged
assessments, or a group assignment.

— Establish clear guidelines for students and staff in appropriate use
of generative Al.
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— Support students to become Al literate and develop strategies for
effective learning.

— Explain to students how they should acknowledge use of
generative Al in assignments.

— Manage suspected violations of guidelines.

These principles assume that students and staff will be able to identify
Al as a distinct entity. However, Al already drives search engines and is
being embedded into tools for teaching, learning and office work.
Students will have personal Al assistants to undertake research, analyse
data, create ideas, and draft documents on their behalf. It will become
increasingly difficult to distinguish Al products from everyday software.

Support or replace learning. One key issue is whether these
pervasive Al assistants will support learning or replace it. Initial studies
suggest that students may over-rely on Al assistants as replacements for
their own learning. A study by Darvishi etal. (2024) involving 1625
students across 10 courses, explored the impact of giving students an Al
assistant to help them in providing peer reviews. The study found that the
students who were offered the Al tended to rely on it but learned fewer
effective strategies than students who were given basic written checklists.
An implication of this study is that universities need to explore and
promote effective methods of teaching and learning with Al.

Figure 1 lists some roles for GenAl in teaching, learning and assessment,
based on my book Practical Pedagogy: 40 New Ways to Teach and Learn
(Sharples 2019). The “Question reframer” role was proposed and developed
by Simon Buckingham Shum (Buckingham Shum, 2024).

Knowledge navigator
Al helps a student to structure knowledge

Socratic opponent
Al acts as an opponent in

and understand multiple perspectives on | conversation, to develop an
a topic. argument.
Bricoleur Teachback

Al helps generate prototypes or run
simulations to test ideas.

Al presents atopic then guides
students to teach back the topic,
correcting their mistakes.

Co-Designer
Al assists throughout a design process.

Collaboration coach
Al helps groups to research and
solve problems.

Exploratorium
Al provides tools to discover, explore and
interpret data.

Question reframer
Al helps astudent to reflect on
assumptions behind a question.

Storyteller
Al provides ways to explore roles and
diversity by generating alternative stories.

Lesson planner
Al helps ateacher in planning
a lesson or activity.

Figure 1 — Some roles for generative Al in teaching, learning and assessment
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Al as an enhancement to learning. These roles illustrate
a pedagogical stance in relation to generative Al — that it can be a tool to
enhance, not replace, learning. Configuring GenAl as an enhancement
tool does not assume the computer can provide definitive answers, rather
that it can assist the student in exploring problems, discussing options and
designing solutions. It assumes that enhancement GenAl is distinctly
different to most current office and education tools (such as search
engines, spreadsheets, word processors and VLEs) that act as sources of
information or productivity boosters. The success of an enhancement tool
lies not in whether it is correct or efficient but whether it is empowering.
New ways to measure the enduring value of enhancement Al to education
will be needed alongside direct measures of impact on academic
performance.

Strategies for embedding Al into higher education. Measuring the
effectiveness of GenAl is one element of an institutional strategy for
embedding Al tools and practices into teaching, learning and assessment.
Alongside the broad principles for appropriate use of Al in higher
education indicated earlier in this paper, institutions will need to develop
specific strategies.

Three alternative strategies to embed GenAl into universities are: a) to
form a partnership with aleading provider of generative Al such as
OpenAl, Microsoft or Google to adopt new educational Al models and
tools, b) to develop custom Al applications such as institutional chatbots
to support teaching and administration, or c) to design an institutional
GenAl model and suite of tools on top of an open-source base Al model
such as Llama or Minstral.

Each strategy has its advantages and limitations. Partnership, Option a,
is aligned with rapid deployment and proven infrastructure but comes with
higher long-term costs and less customization. Custom Al, Option b offers
a targeted but limited approach building on pre-existing Al architectures.
Open source, Option ¢, provides the most control of data security and
opportunity for educational innovation but demands significant resources
and expertise.

These strategies are not mutually exclusive. A hybrid approach could
involve a mix of open-source tools alongside a partnership with a major
Al provider, either alone or in a consortium. It could involve developing
institutional tools for general use (such as a student advice chatbot) while
developing more specialised tools for research and advanced teaching.

Conclusion. Generative Al presents both opportunities and challenges
for higher education. While it can enhance teaching, learning, and
assessment practices, it also requires institutions to rethink their
approaches to academic integrity and assessment design. Effective
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integration of Al into education demands new strategies that go beyond
detection, focusing instead on promoting critical thinking, creativity, and
collaboration through the use of Al as an enhancement tool. By adopting
a combination of partnership, customization, and open-source solutions,
universities can navigate the complexities of generative Al and harness its
potential for positive educational outcomes.
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TEHEPATUBHUM IITYYHAN THTEJEKT I OCBITA:
MOXKJINBOCTI TA BUKJIUKHA

Anortamis. Ilg crarts gocmimkye —TpaHCOpMAUiHUN — BIDIMB
TeHePAaTUBHOTO IITYYHOrO iHTENEKTY Ha BHUIIY OCBITY. Po3rismaerscs, sk
3aKJIay OCBITH PearyroTh Ha HOro IMMpOKe BUKOPUCTAHHS. AKIIEHT POOUTHCS
Ha He0OXI1JHOCTI HOBUX IiJXOMIB A0 BUKJIAJAHHS, HABYAHHS Ta OI[iHFOBAHHS,
siki cripuiiMaroTh LI sk iHCTpyMEHT ISl TiACHIICHHS, a He 3aMiHH OCBITHBOTO
nporiecy. Ilpencrasneno crparerii imrerpamnii I y Bumry ocBity, 30kpema
Yepe3 MapTHEPCTBO 3 iHAYCTPIi€r0, CTBOPEHHS CIICIiaTi30BaHUX iIHCTPYMEHTIB
Ta BUKOPHUCTAHHS MOZENEH 3 BIIKPUTUM KOIOM.

I'enepatuBnmii Il B ocBiti. ['eHepaTHBHMI INTy4YHWMIA IHTENEKT
(GenAl) 3’sBuBCs panToBO U 0Ofpa3y BIUIMHYB Ha BCi CEKTOPH OCBITH.
Woro BB Briepure Biguymn y 2022 poli, KOTH AEsKi CTYISHTH MOYaiy
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BHUKOPHCTOBYBaTH Tporpamue 3abesneuennss GPT-3 nms mammcanHs ece
(Sharples, 2022). 3akmamm OCBiTH y BChOMY CBIiTI BimpearyBaid i3
3aMi3HeHHSIM, BHOCSIMM 3MIHM /O ICIIHTIB, BCTAQHOBIIIOIOYHM KEpiBHI
MPUHOMOHA Ta BIPOB/DKYIOUM IHCTPYMEHTH BUSIBJICHHS ISl 3aXUCTy
aka/eMivHOl 1o0podecHoCTi. Y Wil cTaTTi po3rIIsIAIOThCS SIK POOJIEMH,
siki crBoproe 11 ayist ocBiTH, Tak 1 CHOCOOM, SKUMU BiH MOYKE TIOKPAIIUTH
HaBYaHHSA Ta MiATPUMATH BUKIAJaHHSI. BUKIMKOM Uil BCIX CEKTOpIiB
ocBiTH Oyne OanaHcyBaHHs pu3uKiB i iepesar LI, 36epexenHs noBipu 10
CHCTEMH ICHIHTIB 1 MIiATOTOBKA CTYJEHTIB 1O MXHTTS B CYCHUIBCTBI,
nponuzaromy 1.

Ipuaumunu HanexHoro Buxopuctannsa LI y Bumii ocaiTi.
3aMicTh TOrO 100 HAMATaTHCS 3aXHUINATH MPAKTHKK OIliHroBaHHs Big I111,
6araro 3akjajiB OCBITH HHMHI PO3IIISAIAI0OTh MOXKJIMBOCTI KOHCTPYKTHUBHOI
interpaunii reneparuBHoro I y BukmananHs Ta HaBuaHHS. OxHUMH
3 epIIMX, XTO 3alpOrNOHYBaB YITKMH Ha0lp NPHHIMIIB HAJEKHOTO
BukopuctanHs Il y Bummiid OCBiTi, CTajaM MpPOBIIHI YHIBEPCUTETH
Benukoi bpuranii, 06’eqnani B Russell Group, y numui 2023 poky
(Russell  Group, 2023). Biaromi y cBiti chopmyBaBcs 3arajibHHIA
KOHCEHCYC IIO0 KUTbKOX KITFOUOBHX MOJITHK:

— MoaudikyBaru 3aBiaHHs, MO0 X OYyJI0 CKIIaJHIIIE 3TeHEPYBATH 3a
nonomoroto I, Hanpukia, 6a3ytoun iX Ha Ja00PATOPHHUX 3AHATTAX.

— Ilepexomut [0 aBTEHTUYHOIO Ta MPOLECHOIO OLIHIOBAHHS,
TAKOro SIK NMUCbMOBa pedIieKcis 3a pe3ylbTaTaMHU MPAKTHKH, MPOEKTHA
poboTa 3 MOEeTaHO0 MepeBipKoIo abo TPYIOBI 3aB/IAHHS.

— BcranoBuTH 4iTKi KepiBHI MPUHIMITK ISl CTYJCHTIB 1 BUKJIAJadiB
1010 HAJIE)KHOTO BUKOpUCTaHHs reHepatusHoro HII.

— Jlonmomaratu cryaeHTaMm po3BuBaTH HaBWUuku pobortu 3 III Ta
BUPOOJISATH cTpaTerii e(eKTUBHOTO HABYAHHSI.

— TlosicHroBaTH cTyneHTaM, SIK IPaBHIBHO 3a3HaYaTH BUKOPHCTAHHA
reneparuBHoro 11 y cBoix podorax.

—  VYnopsakyBaTH Ipolec po3MIsfy W YNpaBiIiHHS ITiI03PIOBaHUMHU
MOPYLIEHHSMH BCTAHOBJICHUX MPaBHIL

Hi mpuxmmmu nepeadavyaroTh, MO CTYIEHTH Ta BUKIAHadi 3MOXKYThH
inertudikyBatu LI sx oxpemy cyrHicte. Opmmak III Bxe Kepye
MOIIYKOBUMH CHUCTEMaMH Ta BOYIOBYETBCS B IHCTPYMEHTH I
BHUKIIQJaHHSA, HaB4YaHHA Ta o¢icHOi poborn. CTyZeHTH MaTUMYTh
nmepcoHanpHnX IIIl-acucTeHTiB, SKi BHUKOHYBaTHMYTH JTOCIIKCHHS,
aHAN3YBATUMYTh [aHi, TEHEPYBATHMYTh i1ei Ta CTBOPIOBATUMYTH
YepHETKH MTOKYMEHTIB Bif IXHBOr0 iMeHi. Binpizauru npomykru LI Big
3BUYAHHOTO MIPOrpaMHOro 3a0e3eueHHs cTaBaTHMe Aealli CKIIAIHIIIe.

MMinTpuMka yn 3amina HaBYyaHHsA. OTHAM i3 KITIOYOBUX ITUTAHB € TE,
gy 1i Bcromucymi II-acucTeHTH MATPUMYBATHMYTh HaBYaHHA abo
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3aMIiHIOBaTUMYTH Horo. [To9aTkoBi NOCITIKEHHS CBiT4aTh, IO CTYACHTH
MOXYTb HaJAMIpHO moxyanatucs Ha III[-acHCTEHTIB SIK 3aMiHy BJIACHOTO
HaBuyaHHA. Jlocmimkenns Mapsimi Ta iH. (2024), mpoBemeHe cepen
1625 crynentiB 'y 10 Kypcax, BHBYalO BIUIMB HaJaHHA CTyICHTaM
[I-acucTenTa AJIs1 JOIOMOTH Y B3aEMHOMY pelleH3yBaHHi. J{ocmipKkeHHs
MoKa3ajio, IO CTYAEHTH, siki BukopucroByBayu LI, cxuibHi Oynn Ha
HBOT'O TIOKJIAZIATHCS, alle 3aCBOIOBAJIM MEHIIE epEeKTUBHHUX CTpATETiH, HiX
Ti, XTO OTPUMaB 3BHYAWHI MHCHMOBI YEK-THCTH. BHCHOBKOM IBOTO
JOCII/DKEHHsI € Te, IO YHIBEPCHUTETH IIOBHHHI JIOCHIIJDKYBaTH Ta
BIIPOBA/DKYBaTH ©(EKTHBHI METOJM HAaBYaHHS 1 BHKIAaJaHHS i3
3actocyBanHsm [1II.

Pucynox 1 mogae mepenik paeskux poneit renepatuBHoro 111
y BUKJIaJIaHHI, HAaBYaHHI Ta OIlIHIOBAaHHI, 3aCHOBaHMWA Ha MOIH KHH31
Practical Pedagogy: 40 New Ways to Teach and Learn (Sharples, 2019).
Pone  «IlepedopmynmoBaHHsl 3amuTaHby Oylla 3alpoloHOBaHAa Ta
pospobnena Caiimonom bakinremom Illymom (Buckingham Shum, 2024).

Hagirarop 3nanb

LI nonomarae cTyzneHTy
CTPYKTYpYBaTH 3HaHHS Ta 3pO3YMITH
Ppi3Hi OTJISIIM Ha TIEBHY TEMY.

CoxpaTiBcbKHii OIOHEHT

I BucTynae onoHEHTOM

Y PO3MOBI, CIIPUSIOUN PO3BUTKY
aprymeHrariii.

Bpikoabop

III nonomarae cTBOpIOBaTH NPOTOTHUIIN
200 NMPOBOAUTH MOJICITIOBAHHS IS
TECTyBaHHS 11IeH.

3Boporne naBuanus (Teachback)
I npe3entye Temy, a MOTiM
CIIPSIMOBYE CTY/ICHTIB Ha 1i
HOSICHEHHSI, BUIIPABIIAIOYH TXHI
TOMMJIKH.

CniBaBTop Au3aiiHy
I nomomarae Ha BCix eranax mporecy
PO3pOOKH.

Koyu i3 cniBnpaui

I nonomarae rpynaM MpoBOAUTH
JIOCTIDKEHHS Ta PO3B’sI3yBaTH
npobJIeMu.

Excnioparopiym

I Hagae iIHCTPYMEHTH ISl BUSIBIICHHS,

JOCITiDKEHHSI Ta IHTepIpeTanii JaHuX.

IlepedopmynroBay 3anMTaHb
LI nonomarae CTyneHTy
OCMUCIIUTH NPUITYIEHHS, 110
JIeXKaTh B OCHOBI 3aIIMTaHHSL.

Onoginau

I Hagae MOXKIIMBOCTI 1St

JIOCITi [UKSHHST POJIeit 1 pi3HOMaHITTS,
TCHEPYIOYH JIbTEPHATUBHI iCTOPIi.

IlnanyBajbHUK YPOKIiB

I noromarae BUKJIaga4eBi y
IUTaHYBaHHI ypOKY a00 HaBYAIbHOT
TiSUTBHOCTI.

Pucynok 1 — Jlesiki poai reneparusaoro LI
Y BUKJIQ/IaHHi, HABYaHHI Ta OLiHIOBaHHI

Il sax 3acid mincuienHs HapyaHHsa. Lli pom UTFOCTPYIOTH

mefarorivHui  miaxin mo reHepatmBHOoro Il — mo BiH Moxke OyTh
IHCTpYMEHTOM [UIA TiJCWICHHS, a HE 3aMiHM HaBUaHHA. BUKOpHCTaHHS
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reneparuBHoro LI sik 3aco0y miacuineHHs He nepeadaydae, mo KoM I0Tep
HaJaBaTUME OCTATOYHI BIiANOBiAi, a pajlie JaormoMaratuMe CTYICHTY
JOCIIDKYBaTH TpoOJieMH, OOTrOBOpPIOBAaTH BapiaHTH Ta pPO3pOOISATH
pimenns. Lle mixcuaeHHs CyTTEBO BiAPi3HAETHCS BiJ OLIBIIOCTI CydacHUX
opicCHHX Ta OCBITHIX IHCTPYMEHTIB (TakMX SIK TIIONIYKOBI CHCTEMH,
€JIEKTPOHHI TaONIMIN, TEKCTOBI PENAKTOPH Ta CHUCTEMH YIPABIiHHSI
HaBYaHHSAM), SIKI BHCTYIAIOTHh JpKepenamu iHpopmanii abo 3acobamu
MiJABUIIEHHS  MPOAYKTHBHOCTI.  YCHIX  IHCTPYMEHTY  MiJCHJICHHS
BU3HAYAETHCS HE THM, HACKIIBKMA BiH TOYHHH 4M ¢)EKTHBHHH, a THM,
HACKIUJIBKH BiH HAaJIa€ KOPUCTYBAUEBI MOMIIUBOCTI Il pO3BUTKY. [Topsi i3
OesrocepeHIM BHUMIPIOBAaHHSAM BIUIMBY Ha akaJeMiyHy YCHIIIHICTh
3HaZO0MATbCS HOBI crocoOW omiHkK goBrorpuBaioi wminaocti LI sk
3aco0y MiJCHICHHS B OCBITI.

Crparerii inrerpauii Il y Bumy ocBiry. OuiHioBaHHS
edekruBHocTi TeHepatuBHoro LI e ogHuUM 3 eleMeHTIB IHCTHTYLIHHOT
crparerii iHterpauii iHcrpymeHtiB 1 mnpaktuk LI y Buxiagaxus,
HaBUaHHS Ta OUiHIOBaHHA. [lopsim 13 3aranbHUMHM  TPUHLIUTIAMHA
HajexHoro BukopucTaHHa LI y Bumiil ocBiTi, ski Oynu okpecieHi
paHilmie B HiH CTarTi, 3aKiaJd OCBITH MalOTh PO3POOHTH KOHKPETHI
crparerii.

Tpu anbrepHatuBHi crparerii iHterpamii renepatuBHoro 111
B YHIBEPCHUTETH:

d) yKIacTH  [AapTHEPCTBO 3  MPOBIAHMM  MOCTAYaJbHHKOM
reneparuBHoro IIII, takum sk OpenAl, Microsoft a6o Google, s
BIPOBAaJKEHHS] HOBHX OCBITHIX Mogenei i inctpymenrtis LI

b) pospobutu cmerianizoBani IIII-momaTtku, Taki SIK IHCTHTYINHHI
4yar-00TH ISl MIATPUMKH BUKJIAIAHHS Ta a/IMiHICTPYBaHHS;

C) CTBOPUTH iHCTUTYLifiHY Momens reHepatusHoro III Ta HaGip
IHCTpYMEHTIB Ha OCHOBI BijkpuToi 0azoBoi moxeni I, Takoi sk Llama
abo Minstral.

KokHa crparerisi Mae cBoi mepeBaru ta oOMexeHHs. [lapTHepcTBO
(BapianT a) 3a0e3neuye IIBHUAKE BIPOBADKEHHSI Ta IEPEBipeHY
1HQpaCTPyKTYypy, aje CyNpOBOKYETHCS BHUIIMMH JIOBIOCTPOKOBHMH
BUTPaTAMH Ta MEHIIUMH MOXJIMBOCTSAMH JUIS  HAJAIITYBAaHHS.
Kopucrysanpkuii 1111 (BapianT b) mpomnonye mijapoBui, ane 00MeKeHHI
MIX17, IO TPYHTYETHC Ha BXKe icHyrounx apxitektypax L. Bigkpurwuit
kox (BapianT c¢) 3a0e3neuye HAHOUTBIMN KOHTPOIb HaJl OE3TMEKOI0 TAaHIX
1 MOXJIHBICTH JJIS OCBITHIX iHHOBAIIIH, aje BHMAara€ 3HAYHUX PECypCiB
1 eKCTIepPTU3H.

Li crpaterii He € B3a€MOBHUKIIOUHUMH. [iOpHAHWN MiAXix Moxke
MOEAHYBATH  BUKOPUCTAHHSA  IHCTPYMEHTIB 3  BIAKPUTHM  KOIOM
i3 MapTHEpCTBOM 13 BenWKUM mocradanbHukoM LI, sk okxpemo, Tak
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1 B paMKax KoHcopuiyMy. BiH Takox Moke mnependavyaTtd po3poOKy
IHCTUTYLIHHUX 1HCTPYMEHTIB JUIS 3arajbHOT0 BUKOPUCTaHHS (HAIIPUKIIAJ,
yar-0oTa AJIs1 KOHCYNIBTALl CTYJIEHTIB) HOpSAJ 31 CTBOPEHHSM OLIBII
Crewiai30BaHuX PillleHb IS TOCIPKEHb Ta OTINOJICHOr0 BUKJIAIaHHS.

BucnoBku. I'eneparuBrumii I cTBOpOE SIK MOXIHMBOCTI, TaK
1 BUKJIMKH IS BHIIOI OCBITH. Xo4a BiH MOXKE IIJCUIMTH BHMKIaAaHHSI,
HaBYaHHS Ta OI[HIOBAaHHS, 3aKJaJd OCBITM MarOTh MEPEOCMHUCIHTH
MiIXOMU 0 aKaJeMivyHOI JOOPOUSCHOCTI Ta MPOEKTYBAHHS OIiHFOBAHHS.
EdexruBna interpamis Il B ocBiTY BHMarae HOBHX CTpaterid, 0
BUXOIATH 32 MEXi TpocToro BusiBIEeHHA Bukopucranus LI,
30CEPEPKYIOYNCh HATOMICTH Ha PO3BUTKY KPUTUYHOTO MHUCIEHHS,
KpeaTHBHOCTI Ta cmiBrpani 4epe3 BukopuctanHs LI sik iHCTpymeHTY
iACHIIeHHs. 3aBAsSKU MOEJHAHHIO MTApTHEPCTBa, KacTomizalii Ta pilleHb
3 BIJKPUTUM KOJOM YHIBEPCHUTETH MOXYTh €(EKTHBHO BIIOPATHCS
31 ckiagHolamMu renepatusHoro 11 Ta BUKOpUCTATH HOTo MOTEHIANT s
HO3UTHBHUX OCBITHIX PE3yJIbTaTiB.
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Ilepexnao euxonano 3 aneniticokoi mosu 3a donomoeoro ChatGPT-40.
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