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1. Introduction  
 

This  ana lyt ica l report  cont ribute s  to the  project  ent it led ‘Promot ing ICT Capacity Building and  
Open Educa t ion in the  Era  of Art ificia l Inte lligence  and Digita l Technologies .’  The  a im of this  
project  is  to ha rnes s  the  potent ia l of Informat ion and Communica t ion Technologie s  (ICT), 
pa rt icula rly inte ract ive  and online  tools , to enhance  teaching, lea rning and inte r-cultura l 
dia logue , s o tha t  young people  become  act ive  lea rne rs , knowledge  cons t ructors  and globa l 
c it izens  who pa rt ic ipa te  fully in s ocie ty. It  a ls o a ims  to he lp to improve  unde rs tanding among  
educa tors  of the  potent ia l, bene fits , and limita t ions  of advanced ICTs , s uch as  a rt ificia l 
inte lligence  (AI), for s chools  and othe r educa t iona l ins t itut ions ; to s upport  t eache r t ra ining  
and ne tworking in this  fie ld; and to deve lop monitoring and eva lua t ion approaches  throughout  
the  va lue  cha ins  of AI influence  on educa t ion. Accordingly, the  project  is  cont ribut ing to  
UNESCO act ivit ie s  focus ed on achieving the  Educa t ion 20 30  agenda  and SDG4 for educa t ion  
through promot ing ICT capacity building and Open Educa t ion in the  e ra  of AI and digita l 
t e chnologie s , to s t rengthen qua lity in educa t ion and life long lea rning including digita l 
c it izens hip educa t ion.  

The  project  is  a ls o contribut ing to the  joint  UNESCO IITE and HEDU Group project  ‘Connect ing  
s chools  online  for inte r-cultura l t eaching and lea rning’. Accordingly, it  is  focus ed on the  
ASPne t  community of s chools  from Shangha i Coope ra t ion Organiza t ion (SCO) count rie s  and  
a ims  to provide  s chools  worldwide  with a  mode l for the  way educa t ion might  bes t  be  organized  
in the  pres ent  and for the  future . 

The  intended outcomes  of the  project , ‘Promot ing ICT Capacity Building and Open Educa t ion  
in the  Era  of Art ific ia l Inte lligence  and Digita l Technologie s ,’ include  guidance  on us ing digita l 
tools  and execut ing open educa t iona l pract ice s  a t  unive rs it ies . One  pa rt icula r focus  is  the  
applica t ion of AI in educa t iona l context s , s uch a s  the  us e  of AI-a s s is ted s peech to t ext  (voice  
recognit ion) and text  to s peech, e s pecia lly for lea rne rs  who have  a  dis ability. Intended  
beneficia rie s  of the  project  include  s chool leade rs , teache rs , and s tudents  from UNESCO 
ASPne t  and beyond. 

In s pite  of the ir potent ia l for s chool and digita l c it izens hip educa t ion, advanced ICTs  s uch as  
AI rema in uncommon in s chools  and othe r educa t iona l ins t itut ions  due  to a  number of 
cha llenges  typica l to a ll count rie s . Technologica l advancements  in the  a rea  of AI bring both  
new pos s ibilit ie s  and difficult  cha llenges  for s us ta inable  deve lopment  and s ocie ta l change . 
For example , AI might  he lp expand acces s ibility, automa te  management  proces s es , augment  
t eaching and lea rning, and crea te  enabling environments . Such technologie s  might  a ls o be  
ha rnes s ed to he lp deve lop teache r capacity and achieve  be t te r learning outcomes  of a ll 
s tudents . However, this  potent ia l rema ins  unde rexplored and poorly unde rs tood, while  the  
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deve lopment  and us e  of s uch technologie s  might  ins tead unde rmine  teache r agency and  
reduce  s tudent  outcomes . Accordingly, it  is  like ly tha t  a  t rans forma t iona l approach to teache r 
educa t ion and cont inuous  s upport  to t eache rs  is  required in orde r to he lp them work in an AI-
rich educa t ion environment . 

With a ll of this  in mind, UNESCO IITE unde rtook a  s urvey of more  than thirt een thous and 
ASPne t  teache rs  from a round the  world. This  s urvey s ought  to unde rs tand the  potent ia l, 
benefit s , and limita t ions  of advanced informa t ion technologie s , s uch as  a rt ific ia l inte lligence , 
for s chools  and othe r educa t iona l ins t itut ions  through the  lens  of ASPne t  teache rs . This  
report  s ummarizes  and explore s  the  outcomes  of tha t  s urvey. The  teache rs ’ re s pons es  he lp  
ident ify key is s ues  in the  fie ld of digita l innova t ions  in educa t ion. The  findings  will inform 
loca l, community and na t iona l init ia t ives  to furthe r s t rengthen and deve lop a  more  e ffect ive  
educa t iona l environment , t aking into account  the  pos t-pandemic s itua t ion.  

The  concluding pa rt  of the  report  compris es  recommendat ions  for cons ide ra t ion by policy-
makers  and s chool leade rs , he lping to ens ure  tha t  the  deve lopment  and applica t ion of ICT in  
educa t ion, e s pecia lly of advanced ICT technologie s  s uch as  a rt ific ia l inte lligence , a re  
genuine ly in s upport  of t eache rs  and s tudents  and for the  common good.  

In future  work, is s ues  ra is ed by teache rs  in the  s urvey reported he re , a long with the  
recommenda t ions , will inform the  deve lopment  of future  digita l educa t ion-re la ted re s ources , 
t ra ining cours es  and webina rs  for educa tors . 
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2. Executive Summary  

This  ana lyt ica l report  cont ribute s  to the  project  ent it led ‘Promot ing ICT Capacity Building and  
Open Educa t ion in the  Era  of Art ific ia l Inte lligence  and Digita l Technologie s ’, which a ims  to  
ha rnes s  the  potent ia l of Informa t ion and Communica t ion Technologie s  (ICT) in educa t ion. To  
inform the  project , more  than thirteen thous and ASPne t  teache rs  from a round the  world were  
s urveyed. This  s ought  to unde rs tand the  potent ia l, benefits , and limita t ions  of ICT, including  
advanced ICT s uch a s  a rt ificia l inte lligence , for s chools  and othe r educa t iona l ins t itut ions  
from the  pe rs pect ive  of ASPne t  teache rs . This  report  s ummarizes  and explore s  the  outcomes  
of tha t  s urvey. 

In mult iple  ways , the  s urvey confirmed tha t , des pite  teache rs ’ willingnes s  to engage , ICT and  
e s pecia lly advanced ICTs  s uch a s  a rt ificia l inte lligence  a re  not  us ed to the ir full potent ia l, due  
to a  number of cha llenges  typica l to a ll count rie s . In pa rt icula r, acces s  to technologie s  
rema ins  a  key cha llenge  acros s  the  globe , with a round a  qua rte r of re s pondents  not ing tha t  
they had no digita l t e chnologie s  in the ir s chools  or c la s s rooms , while  more  than two thirds  
not ing tha t  they had ins ufficient  compute rs  for the ir s tudents . In addit ion, many in rura l a reas  
noted tha t  the ir s chools  s uffe red from a  lack of e lect ric ity and Inte rne t  connect ivity, making  
any us e  of ICT in t eaching and lea rning e ither impract icable  or impos s ible . Accordingly, in  
many s chools , te ache rs  a re  often a s ked to bring and us e  the ir own devices , to t each with and  
to acces s  the  Inte rne t , while  in othe rs  the  few compute rs  tha t  a re  ava ilable  a re  only us ed for 
adminis t ra t ive  purpos es  (s uch a s  for monitoring a t t endance ) or to project  teaching ma te ria ls  
onto s mart  boa rds  (thus  s upport ing the  frequent ly crit ic ized t rans mis s ion mode l of educa t ion) 
ra the r than for innova t ive  pedagogica l purpos es  or for enhancing s tudent  autonomy or s e lf-
actua lis a t ion.  

The  s urvey a ls o confirmed the  need for conce rted e ffort s  to enable  acces s  to ICT for the  mos t  
margina lized and the  dis advantaged in orde r to addres s  inequa lit ie s . However, while  acces s  
to ICTs  remains  crit ica l, the  focus  now needs  to s hift  to the  appropria te  us e  of thos e  
t echnologie s  to promote  the  goa ls  and purpos es  of educa t ion for the  common good. For 
example , in the  teaching of a rt ific ia l inte lligence , the re  needs  to be  an emphas is  on both the  
t echnologica l dimens ion (how AI works  and may be  crea ted) and the  human dimens ion (the  
pos s ible  impact  of AI on people  and s ocie ty), while  the  us e  and teaching of ICT needs  to go 
beyond ICT cla s s es  to be  integra ted acros s  the  curriculum. This  will require  ma jor 
rea lignments  and re thinking, enabling polic ie s  and s t ra tegic  funding inves tments , to ens ure  
tha t  ICTs  a re  us ed in ha rmony with the  Sus ta inable  Deve lopment  Goa ls , ma inta ining and  
enhancing the  role s  and rights  of teache rs  and s tudents . 

Fina lly, the  s urvey a ls o revea led teache rs ’ needs  and wis hes  to have  acces s  to appropria te  
in-depth t ra ining and profe s s iona l deve lopment  in the  us e  of ICT, es pecia lly advanced ICTs  



 

7 |   

s uch as  AI, to s upport  t eaching and lea rning (a  requirement  noted by more  than 8 0 %  of 
re s pondents ). Alongs ide  typica l topics  s uch a s  coding, cybe rs ecurity, and pract ica l 
applica t ions , othe r s ugges ted topics  included digita l c it izens hip, ICT and clima te  change , and  
the  e thics  of us ing ICT in educa t ion. While  s ome  count rie s  and s chools  do offe r s uch t ra ining, 
the  s urvey revea led tha t  many teache rs  s t ill have  e ithe r unrea lis t ic hopes  for or 
mis unde rs tandings  of wha t  advanced ICTs  can actua lly achieve , and how they might  s upport  
or unde rmine  teaching and lea rning. Accordingly, profe s s iona l deve lopment  for teache rs  
s hould involve  both pre -s e rvice  and in-s e rvice  teache rs , a t  both a  loca l and na t iona l leve l, 
t aught  by expe rt s  in the  genuine  potent ia l of ICT in educa t ion, while  ens uring tha t  t eache rs  
a re  not  furthe r ove rburdened with work. Othe rwis e , with ICTs  deve loping s o quickly, it  will 
neve r be  pos s ible  for teache rs  to t ake  full advantage  of the  opportunit ie s  brought  by ICT to  
enhance  teaching and lea rning for the ir s tudents , or to addres s  the  digita l gap be tween rura l 
and urban a reas , and be tween s chools  in the  globa l north and the  globa l s outh. 
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3. Methodology  

Pres ent  ana lyt ica l report  is  built  on the  bas is  of the  re s ult s  of the  s urvey conducted online  
be tween December 20 21 and March 20 22. The  key purpos e  of the  s urvey was  to collect  the  
t eache rs ’ pe rcept ion feedback on the  pe rs pect ives  of ICT us e , including AI, new ICT s olut ions  
for t eaching and lea rning and to ident ify what  topics  in the  fie ld of digita l innova t ions  in  
educa t ion teache rs  and teache r t ra ine rs  cons ide r to be  mos t  important  and inte re s t ing for 
them. The  ques t ionna ire  t a rge ted the  globa l t eaching community of the  ASPne t  a s s ocia t ion  
and beyond: t eache rs  and teache r t ra ine rs  working a t  the  leve ls  of bas ic educa t ion (primary  
and s econda ry s chools , including s pecia l educa t ion s chools ), highe r and voca t iona l educa t ion  
(s econda ry voca t iona l s chools  and ins t itut ions / cente rs  for profe s s iona l t ra ining and  
deve lopment  for bus ines s es ) were  reques ted to pa rt ic ipa te  in the  s urvey. All the s e  
educa t iona l ins t itut ions  were  invited to cont ribute  via  ema il.  

The  ques t ions  in the  s urvey were  formula ted in a  way tha t  would cont ribute  to the  a im of 
“ins piring and s upport ing the  e labora t ion of loca l, community and na t iona l init ia t ives  to  
furthe r s t rengthen and deve lop appropria te  educa t iona l environment , t aking into account  
pos t -pandemic s itua t ion and teache r’s  opinions .” To tha t  end, the  s urvey compris ed 15 clos ed  
ques t ions  (which were  the refore  open to des cript ive  quant it a t ive  ana lys is ) and 13 open/ free  
t ext  ques t ions . The  ques t ionna ires  were  ava ilable  in Englis h and Chines e . 

The  clos ed ques t ions  focus ed on two pa rame tre s : 1) the  bas ic da ta  on the  t eaching s ta ff a s  
we ll a s  on the  type  of educa t iona l ins itut ion where  they were  t eaching in, it s  loca t ion (the  
count ry, and whe the r the  s chool was  loca ted in the  urban or rura l a rea ), the  profe s s iona l t as ks  
tha t  the  res pondents  perform on a  da ily bas is , and the  pos it ion they occupy in the  educa t iona l 
ins t itut ion; and 2) the  t echnica l and pedagogica l a s pects  of connect ing the  educa t iona l 
ins t itut ions  to the  Inte rne t , s uch a s  whe the r the  educa tors  were  acces s ing the  Inte rne t  for 
profe s s iona l purpos es  via  compute rs  or mobile  devices ; by which means  the  s chool was  
connected to the  Inte rne t ; how the  s chool was  ens uring the  educa tors  us e  ICTs  in teaching  
and lea rning; in wha t  ways  the  educa tors  cons ide r ICTs  and AI he lp them to improve  the  
qua lity  of t eaching and lea rning; the ir a s s e s s ment  of the  s ecurity of us ing ICTs  and AI for 
educa t iona l purpos es ; and fina lly, in which a reas  in educa t ion the  educa tors  a s s ume AI and  
advanced technologies  can improve  the  e ffect ivenes s   of the  teaching and lea rning proces s .    

Open ques t ions  re fe rred to the  type  of informa t ion for which it  is  difficult  or impos s ible  to  
provide  more  or les s  s tanda rdis ed ans wers , t aking into account  the  globa l s cope  of the  s urvey. 
They compe lled the  re s pondents  to ponde r on a  number of is s ues  ranging from the  ava ilability  
of acces s ible  advanced technologie s  a t  s chool for teaching and lea rning purpos es , the  
current ly employed bes t  pract ices  and how e ffect ive ly, in the  educa tors ’ view, they were  us ing  
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AI and digita l innova t ions  in the  educa t iona l proces s  to the  cha llenges  the ir s chools  were  
expe riencing rega rding the  us e  of advanced ICTs  in educa t ion, the  ava ilable  opportunit ie s  for 
the  teache rs  to deve lop and enhance  the ir ICT-compe tencies  (advanced t ra ining cours es , 
qua lifica t ion s e s s ions , works hops , e tc.), and how the  us e  of advanced ICT and AI has  
cont ributed to the ir t eaching res ea rch and profe s s iona l growth. 

The  open ques t ions  gene ra ted free  t ext  comments / quota t ions  from the  re s pondents . The  
ans wers  to the  open ques t ions  were  text -mined: c leaned, language  s tanda rdized to Englis h, 
merged as  appropria te , quant ified (conve rted to numbers ), and inte rpre ted to enable  
des cript ive  report ing of broad indica tors . Thos e  direct  comments  tha t  a re  included in this  
report  a re  pres ented in ca ll-out  boxes  and have  only been edited for length and to correct  
minor typographica l e rrors . 

The  da ta  obta ined through the  s urvey were  cons ide red ana lys able  on the  condit ion of the  
comple tenes s  of the  res pons es . Thus , the  replie s  tha t  lacked replie s  to open ques t ions  or 
which were  le ft  unfinis hed, were  not  liable  for the  cons equent  ana lys is . This , in turn, t rans la ted  
into the  e limina t ion of the  la rge  bulk of res pons es : only about  29%  of a ll res pons es  were  
included into the  report . 

The  following text  mos t ly repres ents  des cript ive  ana lys is  of the  obta ined da ta  which, 
however, a llows  to ge t  a  glimps e  of the  globa l s ta te  of the  a rt  rega rding the  us e  of ICTs  and  
AI in educa t iona l s e t t ings . The  collected informa t ion a ls o a llowed to deve lop policy  
recommenda t ions  (s ee  Chapte r 8  of the  pre s ent  Report ). 
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4. Respondents  

The  s urvey involved 13,415 teache rs  drawn from ASPne t  s chools  globa lly. Of a ll the  
re s pondents , 3 ,8 36  provided a lmos t  comple te  re s pons es  (a s  is  typica l of s urveys , la te r 
ques t ions  were  ans wered by fewer res pondents ), which compris e  the  bas is  of this  report . The  
teache rs  were  from 59  count rie s , from a ll 5  globa l regions : Africa  (2937 re s pondents  from 16  
count rie s ), Arab Sta tes  (51 re s pondents  from 7 count rie s ), As ia  and the  Pacific  (139  
re s pondents  from 7 count rie s ), Europe  and North America  (569 re s pondents  from 22 
count rie s ), and La t in America  and the  Ca ribbean (140  res pondents  from 7 count ries ). 

Table 1. Number of respondents by country and region 

 

 

 

 

  

 AFRICA   EUROPE AND NORTH AMERICA 
 Angola  1  Aus t ria  3  
 Burkina  Fas o  4   Aze rba ijan  1 
 Côte  d'Ivoire  3   Be la rus  1 
 Djibout i 7  Canada  1 
 Ghana  12   Croa t ia  1 
 Kenya  7  Denmark 2  
 Mozambique  1  Es tonia  1 
 Namibia  9   Georgia  462  
 Nige r 1  Greece  34  
 Nige ria  964   Ita ly  1 
 South Africa  190 9   Luxembourg  2  
 Tanzania  3   Ma lta  4  
 Tunis ia  1  Montenegro  2  
 Uganda  12   Ne the rlands  4  
 Zambia  2   Portuga l 11 
 Zimbabwe  1  Romania  4  
  2937  Rus s ia  9  
    Se rbia  1 
 ARAB STATES    Slovakia  1 

 Bahra in  3   Slovenia  12  
 Egypt  10   Spa in  11 
 J ordan  1  Turkey  1 
 Kuwait  2    569  
 Lebanon  26     

 Oman  2   LATIN AMERICA  
AND THE CARIBBEAN  Qata r 7  

  51  Aruba  10  
    Ba rbados  7 
 ASIA AND THE PACIFIC   Brazil 41 

 China  66   Cos ta  Rica  53  
 India  1  Curaçao  4  
 J apan  30   Sint  Maa rten  23  
 Korea  1  Trinidad and Tobago  2  
 Laos  6    140  
 Malays ia  2     

 Maurit ius  33     

  139     
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Figure 1. Distribution  of  respondents  around the world. 

As  can be  s een in Table  1 and Figure  1, the  geographica l s pread of re s pondents  is  wide  
(cove ring 59  count ries  acros s  a ll regions  of the  world). However, it  is  important  to note  tha t , 
a s  can be  s een in in Table  1 and Figure  2, the  re s pondents  a re  not  evenly s pread a round the  
world.  

 

Figure 2. Number of  respondents  by country  
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In fact , as  s hown in Figure  2, a round ha lf of the  re s pondents  a re  from South Africa , a round a  
qua rte r of the  res pondents  a re  from Nige ria , and a round an e ighth of the  re s pondents  a re  from 
Georgia . The  rema ining ~6%  of res pondents  a re  s pread acros s  the  othe r 56  count ries .  

Table 2. Respondent  countries  by region  
Region Countries  
Africa  16  
Arab Sta te s  7 
As ia  and the  Pacific  7 
Europe  and North America  22  
La t in America  and the  
Ca ribbean  

7 
 

 
Figure 3. Respondent  countries  by region  

 

Simila rly, while  a s  s hown in Figure  1, Table  2 and Figure  3, the  count ries  in which res pondents  
a re  bas ed a re  broadly s pread a round the  regions  of the  world, the  number of re s pondents  by 
region, a s  s hown in Table  3 and Figure  4, is  heavily s kewed to Africa .  This  is  unus ua l a s  Africa  
is  frequent ly poorly repre s ented in re s ea rch. 

Table 3. Respondents  by region  
Region Respondents  
Africa  2937 
Arab Sta te s  51 
As ia  and the  Pacific  139  
Europe  and North America  569  
La t in America  and the  
Ca ribbean  140  

 

 
Figure 4. Respondents  by region  

 

For thes e  rea s ons , while  the  views  expres s ed by a ll re s pondents  in this  s urvey a re  informa t ive  
and worthy of cons ide ra t ion, becaus e  of the  s kew (to the  count ry of South Africa  and, hence , 
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to the  region of Africa), we  mus t  acknowledge  tha t  they do not  direct ly or proport iona lly  
repre s ent  the  views  of teache rs  in the  ASPne t  s chools  globa lly. 

 
4.1 Type of represented institutions  
In naming the  type  of ins t itut ion tha t  they were  repre s ent ing, re s pondents  inevitably gave  a  
wide  range  of des cript ions  (a s  each juris dict ion a rranges  educa t ion as  appropria te  for the ir 
a rea ). However, for c la rity in this  report , bas ed on text  mining of the  free  text  da ta  (the  da ta  
had to be  cleaned, the  language  s tanda rdized to Englis h, des cript ions  merged a s  appropria te , 
and the  re s ult  quant ified and inte rpre ted to enable  des cript ive  report ing of broad indica tors ), 
the  types  of ins t itut ion have  been grouped as  follows  (s ee  Table  4 and          Figure  5). By fa r, 
the  mos t  populous  type  of ins t itut ions  is  s chools  (ca te ring for children aged from ~5 to 18 : n-
2991, ~78 %  of the  tota l), followed by colleges  or unive rs it ies  (n=615, ~16% ), voca t iona l 
ins t itut ions  (n=91, ~2% ), life long lea rning (e .g., adult  educa t ion, a rt s , and s port s : n=53, ~1.5% ), 
s pecia l needs  ins t itut ions  (n=51, ~1.5% ), and “othe r” (e .g. kinde rga rten, t eache r t ra ining, or 
none  given: n=16 , ~1% ).  

Table 4. Type of  institutions  
Type Respondents  
Schools  2991 
Colleges / unive rs it ie s  615  
Voca t iona l ins t itut ions  91 
Life long lea rning  53  
Specia l needs  ins t itut ions  51 
Othe r or none  given  35  

 

 
         Figure 5. Type of  institutions  

 

An a lt e rna t ive  way to group the  re s pondents ’ ins t itut ions  is  by leve l of provided educa t ion  
(s ee  Table  5 and Figure  6 ). Inevitably, the re  a re  s ome s imila rit ie s / ove rlaps  with the  previous  
ca tegoris a t ion, but  a ls o s ome  s light  diffe rences  (becaus e  of the  diffe rent  grouping). By fa r, 
the  la rges t  ca tegoris a t ion is  bas ic leve l of educa t ion (n=3141, ~8 4%  of the  tota l), followed by  
highe r leve l of educa t ion (n=563, ~15% ), life long lea rning (n=42, ~1% ), and othe r or none  given  
(n=7, negligible  % ). 
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Table 5. Level of  education  provided  
Level Respondents  
Bas ic  3141 
Highe r 563  
Life long lea rning  42 
Othe r or none  given  7 

 

 
Figure 6. Level of  education  provided  

 

While  the  origina l intent ion of the  s urvey was  to focus  on s chools  and s choolteache rs  and  
othe r bas ic  leve l educa t ion provide rs , a  not  ins ignificant  number of the  re s pondents  a re  from 
highe r educa t ion ins t itut ions  or a re  involved in life long lea rning. None the le s s , thos e  from 
highe r educa t ion ins t itut ions  provided broadly s imila r and informa t ive  re s pons es  and s o have  
been integra ted in this  report . 

 
4.2 Size and location of represented institutions  
More  than three  qua rte rs  of the  ins t itut ions  repre s ented by res pondents  who ans wered this  
ques t ion (n=3727) had fewer than 50  teaching s ta ff (n=2572, ~69%  of the  tota l), while  a round  
a  qua rte r of ins t itut ions  had be tween 50  and 10 0  teaching s ta ff (n=869 , ~23% ) (s ee  Table  6  
and Figure  7). The  rema ining ins t itut ions  had be tween 10 1 and 10 0 0  teaching s ta ff (n=230 , 
~7% ), or more  than 10 0 0  teaching s ta ff (n=53, ~1% ). In s ummary, mos t  of the  ins t itut ions  may 
be  cons ide red re la t ive ly s ma ll/ medium in s ize . 

Table 6. Number of  teaching  staff  in institution  
  

Number of  teaching  staff  Respondents  
(n=3727) 

Fewer than 50  2575  
50 -10 0  8 69  
10 1-30 0  177 
30 1-50 0  28  
50 1-10 0 0  25  
More  than 10 0 0  53  

 

 
           Figure 7. Number of  teachers  

 

Meanwhile , the  number of s tudents  in the  ins t itut ions  repre s ented by re s pondents  was  much 
more  evenly dis t ributed (s ee  Table  7 and  Figure  8). Only a round one  in t en ins t itut ions  had  
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fewer than 10 0  s tudents  (n=413, ~11% ); while  a round a  qua rte r of the  ins t itut ions  had 10 0  to 
30 0  s tudents  (n=939 , ~25% ), or 50 0  to 10 0 0  s tudents  (n=8 73, ~24% ), or more  than 10 0 0  
s tudents  (n=8 79 , ~24% ); and the  rema ining ins t itut ions  had 30 0 -50 0  s tudents  (n=60 5, ~16% ). 

Table 7. Number of  students  in institution  

Number of  students  Respondents  
(n=3709) 

Fewer than 10 0  413  
10 0 -30 0  939  
30 1-50 0  60 5  
50 1-10 0 0  8 73  
More  than 10 0 0  8 79  

  
         Figure 8. Number of students  

 

Fina lly in this  s ect ion, a s  s hown in Table  8  and Figure  9 , a lmos t  two thirds  of re s pondents  
(n=2251, ~59% ) s ta ted tha t  the ir ins t itut ions  were  s itua ted in an urban a rea , while  jus t  ove r a  
third (n=1585, ~41% ) s ta ted tha t  the ir ins t itut ions  were  in a  rura l a rea . This  dis t inct ion has  
been ins t ruct ive  in s ome  of the  ana lys es  be low. 

Table 8. Respondents  by urban/rural  area 

Region Respondent
s 

Urban a rea  2251 
Rura l a rea  158 5  

 

 
Figure 9. Respondents  by urban/rural  

 

 
4.3 Respondents’ main roles and duties  
As  s hown in Table  9  and  Figure  10, jus t  ove r ha lf of the  re s pondents  s e lf-reported a s  s ubject  
t eache rs  (n=20 22, ~53% ), while  a round a  qua rte r were  Principa ls  or Heads  of the  ins t itut ion  
(n=8 73, ~23% ). The  rema inde r were  Senior Teache rs  or Directors  of Studies  (n=379 , ~10 % ), 
Teache r Tra ine rs  or Mentors  (n=152, ~4% ). Around one  in ten of the  res pondents  e ithe r did not  
ans wer or gave  an ans wer tha t  could not  be  ca tegorized (n=410 , ~11% ). 
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Table 9. Respondents’  main roles  
Region Respondents  
Subject  t eache r 20 22 
Senior teache r/   
Director of s tudie s  

379  

Teache r t ra ine r or mentor 152 
Principa l/ Head of ins t itut ion  8 73  
No ans wer 410  

 

 

 
      Figure 10. Respondents’  main roles  

 

Res pondents  were  a ls o given five  opt ions  from which to ident ify the ir ma in dut ie s  and were  
able  to choos e  more  than one  duty. As  s hown in Table  10  and Figure  11, approxima te ly two  
thirds  of re s pondents  s e lected ‘Prepa re  le s s on plans  and facilit a te  lea rning in a  c la s s room’ 
(s e lected by 2547 res pondents , ~66%   of a ll re s pondents ). Approxima te ly one  third s e lected  
each of the  othe r opt ions : ‘Provide  guidance  to s tudents  and s ha re  knowledge  bas ed on lived  
expe rience ’ (n=1421, ~37% ), ‘Supe rvize  t eaching s ta ff and monitor day-to-day s chool 
ope ra t ions ’ (n=120 4, ~31% ), ‘Provide  curriculum guidance  and s e t  goa ls  for teaching s ta ff’ 
(n=1158 , ~30 % ), ‘Provide  advice , cons t ruct ive  feedback and s upport  to pee r teache rs ’ (n=10 95, 
~29% ). 

 

Table 10. Respondents’  duties  
 
Respondents’  Duties  Respondents  
Prepa re  les s on plans  and facilita te  lea rning in a  c la s s room 2547 
Provide  guidance  to s tudents  and s ha re  knowledge  bas ed on lived  
expe rience  

1421 

Supe rvize  teaching s ta ff and monitor day-to-day s chool ope ra t ions  120 4  
Provide  curriculum guidance  and s e t  goa ls  for teaching s ta ff 1158  
Provide  advice , cons t ruct ive  feedback, and s upport  to pee r teache rs  10 95  
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Figure 11. Respondents’  duties  

 

In s ummary, while  a round ha lf of the  res pondents  were  s ubject  t eache rs , the ir dut ies  were  not  
re s t ric ted to t eaching (prepa ring for and facilit a t ing lea rning). Ins tead, even thes e  t eache rs  
were  involved in a  range  of complementa ry t a s ks , s uch a s  providing guidance  to s tudents  and  
teache r colleagues . 

 

4.4 Subjects taught by respondents  
Res pondents  reported the  teaching of a  wide  range  of s ubject s  (s ee  Figure  12) acros s  a ll 
curriculum a reas .  

Figure 12. Word cloud  of  subjects  mentioned  by respondents  
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Inevitably, re s pondents  gave  a  wide  range  of des cript ions  (e .g., “Englis h” and “Enge ls ”) as  
each juris dict ion us es  diffe rent  s ubject  t it le s  as  appropria te  for the ir loca l needs . In addit ion, 
s ome t imes  a  diffe rent  language  was  us ed in the  re s pons es . Accordingly, bas ed on text  mining  
of the  re s ult ing free  t ext  da ta , for this  report  the  more  than 20 0 0  individua l des cript ions  were  
grouped into a round 250  s ubjects . The  s ubject  groups  ment ioned by a t  lea s t  10 0  re s pondents  
(s ee  Table  11 and Figure  13) were  Englis h (10 43 re s pondents , ~27%  of a ll re s pondents ), 
Ma thema t ics  (948 , ~25% ), Life  s kills  (641, 17% ), Na tura l s ciences  (470 , 12% ), Socia l s ciences  
(294, ~8 % ), Afrikaans  (241, ~6% ), Technology (220 , ~6% ), Languages  (175, ~5% ), Comput ing  
(144, ~4% ), the  Art s  (135, ~4% ), Geography (124, ~3% ), and Economics  (10 0 , ~3% ). The  
inclus ion of Afrikaans  in this  lis t  is  like ly due  to the  fact  noted ea rlie r tha t  a round ha lf the  
re s pondents  were  from South Africa . It  remains  unlike ly tha t  Afrikaans  is  t aught  more  wide ly. 
Table  11 and Figure  13 a ls o include  the  s ubjects  Cit izens hip and/ or Civics  Studies  (n=93, ~2% ) 
and His tory (n=93, ~2% ), both becaus e  they were  ment ioned by a lmos t  10 0  res pondents , 
Cit izens hip becaus e  of it s  increas ing profile  a round the  world (it  is  frequent ly ment ioned a s  a  
key component  of SDG4). 

Table 11. Subjects  mentioned  by at  least  100 respondents  (plus Citizenship  and History)  
 

Subjects  Respondents  
Englis h  10 43  
Mathemat ics  948  
Life  s kills  641 
Na tura l s ciences  470  
Socia l s ciences  294  
Afrikaans  241 
Technology 220  

 

Subjects  Respondents  
Language  175  
Comput ing  144  
Art  135  
Geography 124  
Economics  10 0  
Cit izens hip and/ or Civics  
Studie s  

93  

His tory   
 

93  
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Figure 13. Subjects  mentioned  by at  least  100 respondents  (plus Citizenship  and History)  

 

In s ummary, the  s ubject s  t aught  by re s pondents  were  mos t ly convent iona l, focus ing on  
Englis h (~27% ) and Mathemat ics  (~25% ), and the  na tura l (~12% ) and s ocia l s ciences  (~8 % ). 
This  a llows  us  to rea s onably infe r tha t  our re s pondents  a re  actua lly broadly repre s enta t ive  of 
a ll t e ache rs . Simultaneous ly, the  fact  tha t  only about  a  qua rte r or fewer of re s pondents  
ment ioned each of thes e  s ubjects  point s  to the  wide  range  of s ubjects  ment ioned acros s  the  
s urvey. None the les s , the  re la t ive ly la rge  number of re s pondents  to ment ion tha t  they taught  
‘life  s kills ’ is  notable  (~17% ), while  the  number of thos e  who taught  Afrikaans  is  probably a  
s ta t is t ica l a rte fact  (~6% ) a s  ment ioned ea rlie r. Pe rhaps  mos t  notably, given the  globa l pus h  
ove r recent  yea rs  to promote  the  teaching of Cit izens hip and/ or Civic  Studie s , the  number of 
re s pondents  to ment ion s uch s ubject s  was  ve ry low (~2%  of a ll re s pondents ). 
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5.  ICT and digita l tools  in the  
educa t iona l ins t itut ion 

 
5.1 Availability of computers in the institution  
Res pondents  were  a s ked to comment  on whe the r the ir ins t itut ion had s uffic ient  pe rs ona l 
compute rs  and othe r digita l tools  (re s pondents  were  le ft  to define  ‘s ufficient ’ according to 
the ir loca l needs ). Bas ed on text  mining of the  re s ult ing free  t ext  da ta , a round more  than ha lf 
of ALL res pondents  (s ee  Table  12 and Figure  14) reported tha t  they did not  have  s uffic ient  
compute rs  (or othe r digita l tools ) (n=1953, ~54% ), while  a round a  qua rte r reported tha t  they  
did have  s uffic ient  compute rs  (n=8 47, ~23% ), and a round a  qua rte r gave  no re s pons e  (n=819 , 
~23% ). Of the  28 0 0  res pondents  who reported e ithe r ins uffic ient  or s ufficient  compute rs , in  
othe r words  excluding thos e  who made  no comment , more  than two thirds  (~70 % ) reported  
tha t  they did not  have  s uffic ient  compute rs  (s ee  Table  13 and Figure  15). Such a  lack of 
ava ilable  compute rs  has  frequent ly been commented upon and is  c lea rly s ome  way from be ing  
re s olved. 

Table 12. Availability  of  computers   
(ALL respondents)  
Availability  Respondents  
Ins ufficient  compute rs  1953  
Suffic ient  compute rs  8 47 
No comment  8 19  

 

 
Figure 14. Availability  of computers  (ALL) 

Table 13. Availability  of  computers  
(respondents  who commented)  

Availability  Respondents  
(n=2800)  

Ins ufficient  compute rs  1953  
Suffic ient  compute rs  8 47 

  
Figure 15. Availability  of computers  

(subset)  
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“Yes, our educational  institution  has enough  computers  and other  
digital  tools  for  education.”    (Georgia) 

 

“Our educational  institution  does not  have enough  personal  
computers  and digital  tools  for  education.  At the  moment  majority  
of  the  educators  do not  have access  to  a computer  in their  
classrooms.  Majority  of  the  classrooms  are not  connected  to  the  
Internet.  Educators  find  it  difficult  to  use technology  such  as 
projectors  and whiteboards  to  teach,  because  the  teachers  go from  
class  to  class  which  would disadvantage  some learners  because  
their  classes  are not  equipped  with  the  tools  to  receive  the  same 
digital  lesson.”    (South  Africa)  

 

 
5.2 Internet connection  
Res pondents  were  a s ked by wha t  means  the ir ins t itut ion ma inly acces s ed the  Inte rne t . The  
re s pons es  given by res pondents  can be  s een in Table  14 and Figure  16 , with many res pondents  
giving more  than a  s ingle  res pons e  (which is  why the  tota l of res pons es  is  grea te r than the  
tota l number of res pondents , and why pe rcentages  a re  inappropria te ). As  can be  s een, mos t  
re s pondents  reported tha t  the ir ins t itut ions  e ithe r had no connect ion to the  Inte rne t  (n=8 0 1) 
or tha t  they did not  know (n=90 0 ). Of the  rema ining res pondents , mos t  reported tha t  the ir 
ins t itut ion us ed e ithe r cable  (n=50 8 ) or fibre  opt ic  (n=579) connect ions , while  fewer reported  
ADSL (n=291) or s a te llite  (n=136) connect ions . 

This  was  one  of only two s urvey ques t ions  to e lic it  markedly diffe rent  re s pons es  be tween 
thos e  in rura l and thos e  in urban a reas . As  can be  s een mos t  eas ily in Figure  16 , notably fewer 
rura l re s pondents  than the ir urban counte rpart s  reported tha t  the ir ins t itut ion us ed ADSL 
(rura l n=69 , urban n=222) cable  (rura l n=18 2, urban n=326) or fibre  opt ics  (rura l n=8 2, urban  
n=497). Meanwhile , the  number of rura l and urban ins t itut ions  tha t  acces s  the  Inte rne t  by  
means  of s a te llit es  was  broadly s imila r. However, notably more  rura l re s pondents  had no  
Inte rne t  acces s  (rura l n=48 0 , urban n=321). In fact , when the  numbers  a re  reca lcula ted in  
proport ion to the  ra t io of urban/ rura l re s pondents  (41:59  –  s ee  Figure  9  and the  ‘Proport iona l’ 
columns  in Table  14), the  number of ins t itut ions  in rura l a reas  with no Inte rne t  acces s  is  a round  
twice  tha t  of thos e  in urban a reas  (s ee  Figure  17). Clea rly, if s chools  and othe r educa t iona l 
ins t itut ions  a re  to make  progres s  in taking advantage  of the  potent ia l of digita l te chnologie s , 
this  infras t ructure  problem in rura l a reas  is  a  long way from be ing addres s ed. 

Fina lly, it  is  important  to a ls o comment  on the  number of res pondents  who chos e  Wire le s s  
LAN as  the  means  by which the ir ins t itut ion is  connected to the  Inte rne t . While  the  la rge  
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numbers  who chos e  this  opt ion a re  correct  in tha t  they probably do acces s  the  Inte rne t  (e .g., 
on the ir laptops  or table t  compute rs ) via  Wire les s  LAN, this  does  not  expla in how the  Wire le s s  
LAN (a ls o often re fe rred to as  WiFi) it s e lf connect s  to the  Inte rne t . 

“Our learners  do not  have access  to  ICT or Internet  at  all. Some don't  
even have smart  phones, it  makes no sense for  us to  be teaching  
using  online  teaching  when the  majority  of  our learners  are still  
disadvantaged.”           (South  Africa)  

 

“Technology  has been a useful  tool  for  us teachers  during  
pandemics.  Students  receive their  classwork  even if  they  are at  
school  or at  home.”   (Costa Rica) 

 

Table 14. Internet  connection  
 

Connection  

Rural 
respondents  

Urban 
respondents  

All respondents  
Actual  Proport

ional  Actual  Proport
ional  

Sa te llit e  70  [8 5] 66  [56] 136  
ADSL 69  [8 4] 222 [18 8] 291 
Cable  18 2 [222] 326  [276] 50 8  
Fibre  opt ic  8 2 [10 0 ] 497 [421] 579  
None  48 0  [58 5] 321 [272] 8 0 1 
Don’t  know 365  [445] 535  [453] 90 0  
Wire les s  LAN 477 [58 2] 714  [60 5] 1191 
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Figure 16. Internet  connection  

 
Figure 17. Internet  connection  (proportional)  

 

Res pondents  were  a ls o a s ked with wha t  devices  (compute rs  or mobile  device , s uch a s  a  
mobile  phone ) they mainly acces s ed the  Inte rne t . The  re s pons es  given by res pondents  can  
be  s een in Table  15  and   

Figure  18, with a round ha lf of res pondents  choos ing compute rs  (n=1959 , ~52% ,) and ha lf 
choos ing mobile  devices  (n=18 43, ~48 % ). However, this  was  the  s econd s urvey ques t ion to  
e lic it  markedly diffe rent  re s pons es  be tween thos e  in rura l and thos e  in urban a reas .  
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As  s hown in Table  15  and Figure  18, while  in rura l a reas  a round a  third chos e  compute rs  (n=592, 
~38 % ) and a round two thirds  chos e  mobile  devices  (n=98 0 , ~62% ), in urban a reas  the  
proport ions  were  reve rs ed, with a round two thirds  choos ing compute rs  (n=1367, ~61% ) and  
a round one  third choos ing mobile  devices  (n=863, ~39% ). 

Table 15. Accessing  the  Internet  

 
 

Device Rural 
respondents  

Urban 
respondents  All respondents  

Compute r 592 1367 1959  
Mobile  device  98 0  8 63  18 43  
TOTAL 1572 2230  38 0 2 

 
 

Figure 18. Accessing  the Internet  
  
This  is  a  pa rt icula rly inte re s t ing outcome . While  re s pondents  in rura l a reas  mos t ly us e  mobile  
devices  (s uch a s  mobile  phones ) to acces s  the  Inte rne t , re s pondents  in urban a reas  mos t ly  
us e  compute rs . This  might  be  becaus e  while  s ome  rura l a reas  do have  acces s  to the  Inte rne t  
via  the  mobile / ce llphone  ne twork, fa r fewer have  the  wired acces s  via  which a  compute r 
typica lly connect s  to the  Inte rne t . 

 

5.3 Types of digital devices available in the institution  
In a  re la ted ques t ion to tha t  reported in 0 , re s pondents  were  a s ked to comment  on what  types  
of digita l devices  they had ava ilable  in the ir ins t itut ion. Inevitably, re s pondents  gave  a  wide  
range  of des cript ions  (e .g., “Smart  boa rd” and “IWB”). Accordingly, bas ed on text  mining of the  
re s ult ing free  t ext  da ta , for this  report  the  more  than 50 0 0  individua l des cript ions  were  
grouped into a round 10 0  technologies  (which is  why s howing pe rcentage  is  inappropria te ).  
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The technologie s  ment ioned by a t  leas t  10 0  re s pondents , plus  thos e  who noted tha t  no digita l 
equipment  was  ava ilable  (n=~930 ) or tha t  they only had acces s  to the ir own pe rs ona l digita l 
equipment  (n=~140 ), a re  s hown in Table  16  and Figure  19. The  mos t  commonly ment ioned  
ava ilable  t echnology was  compute rs  (n=~1530 , including pe rs ona l compute rs , laptop  
compute rs  and table t  compute rs ), s mart  boa rds  (or inte ract ive  white  boa rds , n=~910 ), 
projectors  (n=~8 0 0 ), mobile  phones  (~290 ), te levis ions  (~10 0 ), and the  s oftware  Micros oft  
Office  (n=~120 ). 

“It  rather  unfortunate  that  some teachers  and students  cannot  afford  
personal  computers  thereby  leaving  gaps in the  teaching  and 
learning  process.”       (Nigeria)  

 

Table 16. Digital  equipment  mentioned  by respondents  
 
Other comments  Mentions   Digital  technologies  Mentions  
No digita l equipment  ava ilable  ~930   Compute rs  ~1530  
Only pe rs ona l digita l 
equipment  

~140  
 Smart  boa rds  ~910  

   Projectors  ~8 0 0  

   Mobile  phones  ~290  

   Te levis ions  ~10 0  

   Micros oft  Office  ~120  
 

 
 

Figure 19. Digital  equipment  mentioned  by respondents  
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In s ummary, compute rs  were  the  mos t  common digita l te chnology (hardware ) in c la s s rooms , 
followed by s mart  boards / projectors . It  is  worth not ing tha t , while  in the  correct  hands  
compute rs  can be  digita l t e chnologies  tha t  open s tudent  lea rning to wide r pos s ibilit ies , s mart  
boa rds  in the  wrong hands  can re inforce  the  t radit iona l but  frequent ly crit icized  
de live ry/ banking/ t rans mis s ion mode l of educa t ion (t rans mit t ing knowledge  from teache r to  
s tudent ). However, mos t  important ly, more  than 90 0  res pondents  (a round a  qua rte r of a ll 
re s pondents ) noted tha t  they had no digita l t echnologies  in the ir s chools  or c la s s rooms . Two 
fina l comments : firs t , the  number of t e levis ions  ment ioned is  unexpected low, a lthough tha t  
might  be  becaus e  many might  not  cons ide r a  t e levis ion to be  a  digita l t e chnology; s econd, 
Micros oft  Office  was  the  compute r s oftware  (ra the r than ha rdware ) ment ioned mos t  
frequent ly (but  only by a  re la t ive ly s ma ll number of re s pondents ). 

 

“The only  equipment  that  is there,  besides  the  few computers  are 
projectors  that  were installed  in some of  the  lecture  rooms (4 out  of  
7). At the  moment  only  one lecture  room has a functioning  projector,  
the  other  three  are no longer  working  or the  settings  were disturbed.  
There’s also a mobile  projector  which  of  late  hasn’t  been functioning  
as it  needs to  be serviced.”    (South  Africa)  

 

“All  lessons  were done through  google  meets  with  effective  results,  
we hosted  private  e-meetings  as well  to  prepare students  for  exams, 
we used digital  platforms  for  revision  and evaluation  like  padlets  and 
we even hosted  competitions  online  to  make students  understand  
that  life  doesn't  stop,  education  can never stop  even during  COVID 19 
era.”                                                                                 (Greece) 

 

“Teachers  have to  use their  personal  laptops  and mobile  phones  for  
work related  purposes.  These devices  are not  funded  nor co-funded  by  
the  school.  There is Wi-Fi in our classrooms  at  school,  but  we are often  
required  to  work after  school  and in the  evenings  to  get  through  our  
unmanageable  workload  and preparation.  Personal/home  Wi-Fi needs  
to  be used. We do not  receive  any subsidy  from the  school/cannot  
claim  back these  expenses. The school  does not  equip  us with  the  
required  tools  and resources  for  a digital  era.”             (South  Africa)  
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5.4 Opportunities to use ICT  
Res pondents  were  as ked to confirm (us ing a  Like rt  s ca le  ranging from ‘s t rongly agree’ to  
‘s t rongly dis agree ’) whethe r they had opportunit ie s  to us e  ICT or a rt ificia l inte lligence  in the  
workplace . As  s hown in Table  17 and   

Figure  20 , a round ha lf of re s pondents  agreed (‘s t rongly agreed’ n=573, ~15% ; ‘agreed’ 
n=1434, ~37% ; tota l agree ing n=20 0 7, ~52% ); jus t  unde r a  qua rte r dis agreed (‘s t rongly  
dis agreed’ n=38 9 , ~10 % ; ‘dis agreed’ n=40 5, ~11% ; tota l dis agree ing n=20 0 7, ~21% ); and  
a round a  qua rte r e ithe r gave  a  neut ra l or no res pons e  (‘neut ra l’ n=90 2, ~24% ; ‘didn’t  ans wer’ 
n=133, ~3% ; tota l n=10 35, ~27% ). 

 

“Our school  principal  has really  tried  to  bring  engineers  to  check  on 
the computer  system  several  time,  maybe the  fact  that  the  system  
has been installed  for  long  (i.e., is now old) and needs to  be changed.”  
  (Nigeria)  

 

“We try  to  be as effective  as we can. Curricula  limits  us. We try  to  
implement  the  use of  online  classroo m, interactive  tasks,  clips,  
quizzes, etc.  in our daily  routine.  In the  pandemic  time  we combined  
online  classroom.  In the  pandemic  time  we combined  online  
classroom  with  zoom conferences  and other  already  mentioned  ICT. 
Some pupils  preferred  audio  or even video records  of  lessons.”   
   (Slovenia)  

 

 

Table 17. I have opportunities  to  use ICT and/or  artificial  intelligence  in the  workplace  
 

S t rongly  
agree  

Agree  Neut ra l Dis agree  St rongly  
dis agree  

Didn't  
ans wer 

573  1434  90 2 40 5  38 9  133  
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Figure 20. I have opportunities  to  use ICT and/or  artificial  intelligence  in the  workplace  

 
5.5 Views on how ICT might help education  
Res pondents  were  given twe lve  opt ions  from which to choos e  a reas  in educa t ion tha t  they  
be lieved ICT might  he lp improve  and were  able  to choos e  more  than one  opt ion. Table  18  and  
Figure  21 s how the  number of re s pondents  who chos e  each opt ion, with Figure  21 s howing this  
a s  a  pe rcentage  of a ll re s pondents . In s ummary, a round ha lf of re s pondents  chos e  each of 
t eache r profe s s iona l deve lopment  (n= 20 0 8 , ~52% ), curriculum deve lopment  and de live ry (n= 
20 0 2, ~52% ), online  educa t ion (n= 1931, ~50 % ), deve lopment  and adapta t ion of the  lea rning  
ma te ria ls  (including for s pecia l needs  educa t ion) (n= 18 34, ~48 % ), as s es s ment  of lea rning  
re s ult s , including s e lf-as s es s ment  (n= 1790 , ~47% ); while  a round two in five  chos e  ‘s upport  
and cons ulta t ions  for t eache rs ’, ‘s tudents  and the ir pa rents ’ (n= 1627, ~42% ), ‘s chool 
adminis t ra t ion and management ’ (n= 1591, ~41% ), ‘a s s es s ment  of t eache rs ’ profe s s iona l 
compe tencies ’ (n= 1479 , ~39% ), ‘acces s ibility in educa t ion’ (n= 1454, ~38 % ), ‘ne tworking’ (n= 
1450 , ~38 % ), and ‘deve lopment , coordina t ion and management  of lea rning compe tencie s ’ (n= 
1443, ~38 % ); while  fina lly a round a  qua rte r chos e  ‘human-cente red learning’ (n= 921, ~24% ). 

 

“Our students  engage in projects  which  enhance  their  digital  skills.  
They  are  ready  to  get  the  new  approaches  and  challenges.  They’re  
eager  to  share  ideas.  They  create  videos  where  they  show  their  
digital  skills  and  motivation.”       (Georgia)  
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Table  18. Areas  in education  in which  ICT can  improve  effectiveness  of  the  teaching/  learning  
process  

 

Areas  of  education  Respondents  
Teacher  professional  development  2008  
Curriculum  development  and  delivery  2002  
Online  education  1931 
Development  and  adaptation  of  the  learning  materials  (including  for  
SEN) 

1834  

Assessment  of  the  learning  results,  including  self -assessment  1790  
Support  and  consultations  for  teachers,  students,  and  their  parents  1627 
School  administration  and  management  1591 
Assessment  of  the  teachers’  professional  competencies  1479  
Accessibility  in education  1454  
Networking  1450  
Development,  coordination,  and  management  of  learning  competencies  1443  
Human -centered  learning  921 

 
 

Figure  21. Areas  in education  in which  ICT 
can  improve  effectiveness  of  the  teaching/learning  process  

 

Given  that  respondents  chose  each  possible  answer  to  a  broadly  similar  extent  (almost  all  
options  were  chosen  by  between  30%  and  50%  of  respondents),  further  research  is  
necessary  to  understand  exactly  what  they  meant  by  their  choices.  For  example,  is  it  t rue  to  
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say  that  all  of  the  options  are  broadly  equally  open  to  improvements  by  the  use  of  ICT? And,  
if so,  how?  It is  also  possible  that  respondents  had  widely  different  understandings  of  the  
options  (for  example,  what  exactly  is  understood  by  ‘human -centr ed  learning’?).  

 
5.6 Views on how artificial intelligence might help education  
Respondents  were  given  a  list  of  possibilities  that  artificial  intelligence  (AI) might  improve  in  
education.  As shown  in Table  19 and   Figure  22 , around  half  of  respondents  suggested  that  AI 
might  improve  each  of  ‘curriculum  development  and  delivery’  (n=2078,  ~54%),  ‘teacher  
professional  development’  (n=2074,  ~54%),  ‘online  education’  (n=2008,  ~52%),  ‘adaptation’  
(n=1904,  ~50%),  ‘assessment’  (n=1853,  ~48%),  ‘support  for  teachers’  (n=1684,  ~44%),  and  
‘school  administration’  (n=1636,  ~43%);  while  around  a  third  chose  ‘teacher  assessment’  
(n=1531, ~40%),  ‘accessibility’  (n=1502,  ~39%),  ‘networking’  (n=1492,  ~39%),  ‘development  of  
learning  competencies’  (n=1485,  ~39%);  and  finally  one  quarter  chose  ‘human -centered  
learning’  (n=952,  ~25%).  

 

Table  19. Artificial  Intelligence  can  improve… 
 

AI can  improve… Respondents   
…curriculum  development  and  delivery  2078  
…teacher  professional  development  2074  
…online education  2008  
…adaptation  1904  
…assessment  1853  
…support  for  teachers  1684  
…school  administration  1636  
…teacher  assessment  1531 
…accessibility  1502  
…networking  1492  
…development  of  learning  competencies  1485  
…human-centered  learning  952  
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Figure  22 . Artificial  Intelligence  can  improve… 
 

As in Section  0 , respondents  again  chose  each  possible  answer  to  a  broadly  similar  extent  
(almost  all  options  were  chosen  by  between  30%  and  50%  of  respondents).  Accordingly,  
again  further  research  is  necessary  to  understand  exactly  what  they  meant  by  their  choices  
–  especially  given  that  most  people  have  little  experience  of  the  application  of  AI in education,  
and  so  understand  little  about  how  AI functions,  its  potential,  what  it  might  achieve,  its  
da ngers,  or  where  or how  it  might  productively  be  applied.  It is  also  possible  that  respondents  
had  widely  different  understandings  of  the  options.  What  does  remain  clear  is  the  need  for  
teachers  to  be  provided  with  high  quality  professional  development  in both  the  human  and  
technological  dimensions  of  artificial  intelligence,  to  empower  them  both  to  make  good  
choices  and  to  make  good  use  of  AI in education.  

 
5.7 Use of ICT  
Respondents  were  asked  to  choose  how  they  mainly  used  their  ICT in their  institutions.  
Around  a  half  of  respondents  chose  each  of  ‘visualization’  (e.g.,  projection  of  computer  output  
on  a  screen,  n=2082,  ~54%)  and  ‘for assessment’  (n=1793, ~47%),  while  around  a  third  chose  
each  of  ‘for adjusting  for  student  needs’  (n=1456,  ~38%),  ‘for monit oring  enrollment’  (n=1319, 
~34%),  and  ‘for timely  feedback’  (n=1234,  ~32%).  
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Table  20 . Use  of  ICT 

 
 Use  Respondents  

For  visualization  2082  
For  assessment  1793  
For  adjustment  for  student  
needs  

1456  

For  monitoring  enrollment  1319 
For  timely  feedback  1234  

 
 

Figure  23 . Use  of  ICT 

 

As noted  earlier,  the  use  of  visualization  technologies  such  as  smart  boards  and  projectors  
reinforces  a  frequently  criticized  knowledge  transmission  model  of education.  However,  the  
wide  use  of  ICT to  support  individual  student  needs  and  for  timely  feedback  (although,  both  
of  these  options  cover  a  wide  range  of  possibilities)  is  particularly  encouraging.  Monitoring  
enrollment  is  the  use  of  ICT to  support  an  educational  ad ministrative  task  rather  than  for  
teaching  or  learning.  

 

5.8 Promoting/supporting the use of ICT in teaching and learning  
Respondents  were  asked  about  what  their  institutions  were  doing  to  promote/support  the  use  
of  ICT in teaching  and  learning.  As shown  in Table  21 and   Figure  24 , they  were  given  four  
choices.  Around  half  of  respondents  chose  ‘training/retraining  of  teachers’  (n=1948,  ~51%),  
two  in five  chose  ‘ICT integration  into  curriculum’  (n=1600,  ~42%),  around  a  third  chose  
‘purchase  of  special  equipment’  (n=1237, ~32%),  and  one  in six  chose  ‘other’  (n=624,  ~16%).  
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Examples  of  ‘other’  are:  ‘nothing’  (which  represented  ~50%  of the  ‘other’  responses,  i.e., ~8%  
of  the  total  respondents),  ‘conducting  workshops’,  ‘introducing  coding  and  robotics’,  and  
‘encouraging  teachers  to  make  use  of  their  own  devices’.  

 

Table  21. What  is  your  school  doing  to  ensure  that  ICT are  used  in teaching  and  learning?  
 

Activity  Respondents  
Training/retraining  of  teachers  1948  
ICT integration  into  the  curriculum  1600  
Purchase  of  special  equipment  1237 
Other  624  

 
 

Figure  24 . What  is  your  school  doing  to  ensure  that  ICT are  used  in teaching  and  learning?  

 

It is  especially  encouraging  to  note  the  emphasis  on  training  for  teachers,  as  it  has  long  been  
known  that  the  best  technology  in the  world  will not  be  effective  if teachers  (because  they  
have  not  been  properly  trained)  are  unable  to  use  those  technologies  effectively  in  
classrooms.  It is  similarly  encouraging  to  note  that  the  integration  of  ICT into  the  curriculum  
is  increasingly  becoming  ‘normal’,  although  with  only  ~40%  choosing  this  option  there  clearly  
remains  some  way  to  go.  

 

“We need  to  conduct  workshops  on  how  to  use  ICT into  the  teaching  
and  learning.  The  challenge  being  the  lack  of  computers  to  be  used  
by  both  teachers  and  learners.”       (South  Africa)  
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The  word  cloud  in Figure  25  illustrates  the  topics  suggested  by  respondents  that  might  
usefully  be  included  in the  professional  development  of  teachers.  

 

Figure  25 . Some  topics  suggested  for  professional  development  for  teachers  

 

5.9 Activities to develop student digital literacy skills  
Respondents  were  asked  how  ICT and  advanced  ICT were  integrated  into  teaching  and  
learning  in their  institution.  As shown  in Table  22  and  Figure  26 , almost  two  thirds  of  
respondents  chose  ‘ICT as  a  subject’  (n=2317, ~60%),  while  around  a  half  chose  ‘none’  (n=1852,  
~48%),  which  unfortunately  does  not  compute  (i.e., some  respondents  chose  both  ‘ICT as  a  
subject’  and  ‘none’).  Meanwhile,  two  in five  chose  ‘ICT Clubs  and  extra -curricular  activities ’ 
(n=1564,  ~41%),  a  third  chose  ‘ICT and  AI integrated  in other  subjects’  (n=1285,  ~33%),  while  
only  one  in a  hundred  chose  ‘robotics  and  other  AI technologies  as  subject  (n=53,  ~1%). 
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Table  22 . Activities  to  develop  student  digital  literacy  skills  

 
 

Figure  26 . Activities  to  develop  student  digital  literacy  skills  
 

These  responses  are  notable  for  several  reasons.  First,  leaving  aside  the  contradictory  
overlap,  just  over  half  of  respondents  noted  that  ICT was  taught  as  a  subject  in their  
institution,  while  the  remainder  noted  that  ICT was  not  taught  at  all.  This  encouragingly  
suggests  that  ICT is  beginning  to  be  seen  as  an  important  school  subject,  but  there  remains  
some  way  to  go.  Meanwhile,  only  around  30%  noted  that  ICT and  AI wer e  integrated  in other  
subjects,  which  is  something  that  is  frequently  argued  as  being  particularly  important  for  AI, 
as  AI has  the  potential  to  impact  on  all  subjects,  so  again  there  is  some  way  to  go.  Finally,  
only  a  very  small  number  of  respondents  (~2%)  noted  that  AI and/or  robotics  was  taught  as  
a  subject.  

“There  are  projects  on  medical  science,  cyber  security.  Which  are  
implemented  by  chemistry  and  English  teachers.”    
  (Georgia)  

 

Areas  of  education  Respondents  

ICT as  a  subject  2317 

ICT Clubs  and  extra -curricular  activities  1564  
ICT and  AI integrated  in other  subjects  1285  
Robotics  and  other  AI technologies  as  subject  53  
None  1852  



 

36 |   

“We do  Coding,  celebrate  Internet  Safety  Days,  we  participate  in e -
twinning  and  utilize  a  lot  of  websites  to  enrich  our  pupils'  
experiences.”     (Malta)  

 

“We are  partnering  with  local  Library  where  our  learners  are  
encouraged  to  visit  weekends  and  after  school  in order  to  do  
research  for  projects  and  get  opportunities  to  learn  more  about  the  
use  of  ICT to  broaden  and  enhance  knowledge.”    
  (South  Africa)  

 

“With the  pandemic,  digital  literacy  cannot  be  taught  through  
traditional  means.  The  trend  to  access  to  learning  has  been  shifted  
to  an  online  mode.  Online  learners  should  be  able  to  explore  the  
digital  resources  on  their  own,  which  emphasizes  the  real -world  
applications  of  this  vital  skill.  A learner  must  use  online  tools  to  
solve  a  common  problem.  This  also  involves  Internet  netiquette.  For  
example,  they  use  social  media  to  broaden  their  understanding  and  
interact  with  peers.”    (Mauritius)  
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6. Challenges  

6.1 General challenges  
Respondents  were  asked  about  what  challenges  they  experienced  in using  ICT for  teaching  
and  learning.  As shown  in Table  23  and  Figure  27, three  quarters  for  respondents  identified  
‘lack  of  equipment  (n=2850,  ~74%),  while  two  in five  chose  ‘connectivity  challenges’  (n=1560,  
~41%),  around  one  in five  chose  ‘lack  of  energy  supply  (n=680,  ~18%),  one  in ten  chose  
‘attitude  of  learners/teachers’  (n=321, ~8%),  while  only  three  in a  hundred  chose  ‘skills  gap  in  
teache r competencies’  (n=120, ~3%).  

Table  23 . Challenges  
 

Challenges  Respondents  

Lack  of  equipment   2850  
Connectivity  challenges  1560  
Lack  of  energy  supply   680  
Attitude  of  learners/teachers   321 
Skills  gap  in teacher  competencies   120  

 
 

Figure  27. Challenges  
 

The  fact  that  around  three  quarters  of  respondents  identified  ‘lack  of  equipment’  while  just  
under  half  identified  ‘connectivity  challenges’  supports  the  widely  held  belief  that  equipment  
and  connectivity  are  the  most  common  challenges  that  prevent  educators  leveraging  in  
education  the  full  potential  of  ICT. On the  other  hand,  it  was  encouraging  to  note  that  attitudes  
and  skills  were  thought  to  be  the  least  important  challenges  –  however,  the  possibility  of  self -
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selection  bias  should  be  acknowledged:  the  teachers  who  chose  to  be  respondents  in a  survey  
about  ICT and  education  are  likely  to  be  predisposed  to,  and  more  experienced  in, the  
application  of  ICT in educational  contexts.  It also  raises  the  question  that,  if teachers  have  
few  skills  gaps,  why  are  so  many  institutions  prioritising  the  training  of teachers  (see  Section  
5.8 , Table  21 and  Figure  24 ) and  why  did  so  many  respondents  note  that  more  training  was  
needed  (see  Section  6.3 , Table  25  and  Figure  29  below)?  

 

“My school  curriculum  has  activities  for  the  development  of  student’s  
digital  literacy  skills,  although  depends  on  the  teacher  skills  to  do  
so.”    (Brazil)  

 

“An interactive  board  was  purchased  but  none  of  the  lecturers,  
including  the  IT guys  had  an  idea  of  how  it  is  used  or  how  to  take  care  
of  it.  l had  to  ask  for  it  to  be  pulled  down  and  safely  kept  until  all  staff  
members  were  trained  on  the  use  of  such  a  bo ard.  The  IT department  
doesn’t  seem  to  have  any  skills  or  knowledge  to  solve  the  issues  
highlighted.”    (South  Africa)  

 
 

6.2 Security on the Internet  
Respondents  were  also  asked  about  how  safe  they  feel  on  the  Internet.  Around  two  in five  
chose  each  of  “I feel  that  technologies  and  Internet  are  absolutely  secure”  (n=1482,  ~40%)  
and  “Sometimes  I prefer  to  have  additional  mechanisms  to  protect  data  privacy”  (n=1578,  
~43%),  while  under  a  fifth  of  respondents  chose  the  third  option  “I try  to  avoid  using  my  
per sonal  data  and  content  on  the  Internet  because  it  is  not  safe”  (n=616, ~17%). 

Table  24 . Security  on  the  Internet  
 

Statement  Respondents  

I feel  that  technologies  and  Internet  are  absolutely  secure  1482  
Sometimes  I prefer  to  have  additional  mechanisms  to  protect  data  
privacy  

1578  

I try  to  avoid  using  my  personal  data  and  content  on  the  Internet  
because  it  is  not  safe  

616  

No response  given  160  
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Figure  28 . Security  on  the  Internet  (n=3676)  

 

In summary,  while  around  half  of  respondents  noted  that  they  felt  safe  using  technologies  
such  as  the  Internet,  a  similar  number  either  thought  there  needed  to  be  additional  
mechanisms  to  protect  data  privacy  or  that  the  Internet  was  unsafe.  These  attitudes  need  to  
be  taken  for  what  they  are.  It is  possible  that  many  people  are  unaware  of  the  dangers  of  
sharing  data  online,  on  the  other  hand,  many  people  may  be  overly  cautious.  Again,  further  
research  would  be  welcome,  together  with  more  information  for  teachers  on  ho w the  use  of  
the  Internet  and  other  digital  technologies  can  be  made  safer.  

 

6.3 Support needed from the institution and/or government  
Respondents  were  asked  about  what  support  they  needed  from  the  institution  and/or  
government.  As shown  in Table  25  and   

Figure  29 , they  were  given  six  choices.  Almost  ninety  percent  chose  each  of  ‘providing  
software/hardware’  (n=3308,  ~86%)  and  ‘training’  (n=3224,  ~84%);  while  around  two  thirds  
chose  ‘funding  and  investment’  (n=2507,  ~65%),  around  half  chose  each  of  ‘access  to  the  
Internet’  (n=1798,  ~47%)  and  ‘maintenance  and  technical  support’  (n=1513, ~39%);  and  around  
a  third  chose  ‘providing  digital  lear ning  resources’  (n=1238,  ~32%).  

“I think  I have  enough  hel p from  my  school.  A good  fact  is  having  many  
experts  of  ICT and  AI in my  team,  so  they  can  help  me  solve  daily  
doubts,  making  me  improve  my  abilities.      (Spain)  
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“Governments  can  create  incentives  for  R&D on  innovative  uses  of  ICT 
in education,  including  for  instance  making  software  and  hardware  
more  affordable  and  relevant  for  students.  Rigorous  evaluation  
studies  on  ICT effectiveness  can  provide  evidence -based  justification  
for  transforming  the  education  sector  to  embrace  ICT.”     (Mauritius)  

 

“The  motivation  from  the  directors  of  the  school  and  also  the  Minister  
of  education  for  the  changes  that  have  to  happen  in the  mindset  of  the  
teachers.  If the  directors  and  the  Ministers  do  not  believe  in these  
changes,  it  is  very  difficult  to  change  the  mindset  of  the  teachers  to  
make  use  of  the  advanced  ICT and  IA in their  classrooms.”         (Aruba)  

 

“I hope  the  government  presents  us  with  greater  opportunities,  
including  improved  quality  and  quantity  of  teacher  training  concerning  
digital  technologies , support  for  the  digitalisation  of  teaching  
methods  and  pedagogies  and  the  provision  of  infrastructure  required  
for  providing  inclusive  and  resilient  remote  learning.”        (Japan)  

 

Table  25 . Support  needed  from  the  institution  and/or  government  
 

Areas  of  education  Respondents  

Providing  software/hardware  3308  
Training  3224  
Funding  and  investment  2507  
Access  to  the  Internet  1798  
Maintenance  and  technical  support  1513 
Providing  digital  learning  resources  1238  
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Figure  29 . Support  needed  from  the  institution  and/or  government  
 

The  various  types  of  support  that  respondents  believed  that  they  need  from  their  institution  
or  government  reinforce  most  earlier  findings  (e.g.,  the  need  for  more  equipment,  better  
access  to  the  Internet  and  appropriate  technical  support).  However,  as  not ed,  the  fact  that  
more  than  80%  called  for  more  training  slightly  contradicts  Section  0 , where  skill  gaps  was  
not  seen  as  an  important  issue  (see  Table  23  and  Figure  27). 

 

“Governments  can  create  incentives  for  R&D on  innovative  uses  of  ICT 
in education,  including  for  instance  making  software  and  hardware  
more  affordable  and  relevant  for  students.  Rigorous  evaluation  
studies  on  ICT effectiveness  can  provide  evidence -based  justification  
for  t ransforming  the  education  sector  to  embrace  ICT.”                                                                           
(Mauritius)  
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7. Summary of the  open ques t ion 
re s pons es  

 
7.1 Teacher use of ICT  

• Teachers  reported  that  ICT has  a  role  in all  aspects  of  teaching  and  learning.  

• Teachers  are  actively  using  ICT and  technologies  in classroom  instruction  
(synchronously  and  asynchronously)  and  in assessment  of  student  performance.   

• Most  teachers  use  basic  ICT tools  (such  as  standard  office  tools  or  learning  
management  systems);  while  a  few  use  complex  tools  (such  as  AI tools,  learning  
analytics,  or  apps  for  learners  with  special  needs).   

• Many  teachers  reported  that  they  used  learning  materials/resources  for  
visualizations  (including  projecting  onto  screens),  student  assessment,  adjusting  
learning  materials  to  make  them  appropriate  for  particular  student  needs,  
monitoring  student  enrollment,  and  providing  timely  feedback.  

• Some  digital  technologies  enable  networking  between  students  and  across  schools.  
For  example,  some  teachers  and  students  communicate  by  Zoom,  email  and  other  
technologies.  Most  of these  communication  tools  set  up  during  the  COVID-19 
pandemic  are  still  in use.  

• While mos t  respondents  did  not  believe  that  there  were  teacher  skill  gaps,  they  still  
identified  a  need  to  be  trained  on  how  best  to  use  ICT. 

• Many  respondents  undertook  self -training  by  using  freely  available  online  videos  
(which  first  took  off  during  the  COVID-19 pandemic).  Most  of  the  resources  are  
introductory  courses  on  the  Internet,  including  some  provided  as  part  of  the  
UNESCO Global  Teacher  Campus  under  the  Global  Education  Coalition.   

• Very  few  schools  or  ministries  have  organized  in-service  training  on  the  use  of  ICT 
in education  (a  few  countries,  such  Mauritius,  have  organized  professional  training  
on  ICT in education,  most  during  school  holidays;  while  some  teacher  training  
college’s  included  ICT as  part  of  the  teacher  education  curriculum).  There  is  little  
evidence  that  there  is  any  available  training  for  teachers  on  the  application  of  AI in  
education.   

• Some  respondents  expressed  the  need  for  more  partnerships  with  private  
technology  companies  involved  in ICT in education,  while  there  is  also  concern  that  
this  represents  the  commercialisation  of  education  by  stealth.  
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7.2 How the use of advanced ICT and AI can contribute to teaching  
• ICT tools  can  if used  properly  facilitate  learner  autonomy,  stimulate  interest  in the  

subject,  and  address  the  diversity  of  student  educational  needs.  

• ICT tools  can  facilitate  the  adaptation  of  teaching  materials  for  students  with  
different  educational  needs.   

• ICT tools  can  simplify  and  enhance  the  quality  of  assessment,  and  the  tracking  of  
student  performance  over  time.   

• There  is  concern  that  ICTs might  increase  the  widening  digital  divide.  

 

7.3 What training around the use of ICT would be welcome?  
• Respondents  reported  the  following  topics  for  which  many  would  like  training:  

o Assessment.   
o Climate  change  awareness  
o Coding  and  Robotics.   
o Computer  programmes  (such  as  Excel  and  Corel  Draw).   
o Course  design  and  classroom  management.   
o Cybersecurity   
o Education  for  sustainable  development   
o Ethics  of  using  artificial  intelligence.  
o Global  Citizenship  and  digital  citizenship  education   
o ICT and  AI technologies.   
o Innovative  pedagogies  using  ICT. 
o Learning  management  systems.   
o Lesson  plans.   
o Media  literacy  (e.g.,  disinformation/misinformation)   
o School  administration.   
o Specific  programmes  that  pique  student  interest.   
o Teaching  and  pedagogy.   

 
• In addition,  there  are  concerns  that  some  training  is  too  theoretical  with  little  

practical  application  in the  classroom.  

• There  is  also  concern  that  teachers  might  be  overwhelmed  by  the  need  to  underta ke  
training  in additional  to  their  already  heavy  workload.  Given  their  meagre  
remuneration  and  the  cost  of  the  Internet  in most  developing  countries,  the  
opportunity  cost  of  undertaking  professional  development  in ICT and  AI might  be  
too  high.  
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7.4 School environment, policies and enabling factors to use ICT and AI technologies  
• Most  ICT training  efforts  are  ad  hoc  and  undertaken  by  individual  teachers  with  little  

institutional  support.  

• Policies  on  cybersecurity  and  privacy  of  learner  information  remain  weak  or, in some  
countries,  non -existent  causing  anxiety  about  safety  online.  

• Teachers  are  unaware  of  the  potential  and  challenges  of  AI for  education,  while  
incentives  to  use  applications  of  AI in education  remain  low, especially  for  teachers.  

• Very  little  investment  has  been  made  into  ICT and  AI for  education.  Where  it  does  
exist,  most  of  the  investment  is  for  hardware,  with  little  or no  investment  in training  
or  support  and  little  budget  for  maintenance.  

• The  deployment  of  ICT and  AI technologies  is  piecemeal;  none  of  the  respondents  
described  any  national  level  rollouts  of  ICT or  AI in education.   

• Policy  guidelines  on  ICT in education  are  non -existent  in most  countries,  with  only  
a  few  teachers  mentioning  some  recommendations  from  their  countries,  most  of  
whic h are  impractical  given  the  overloaded  curriculum,  lack  of  facilities  and  capacity  
needs . 
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8.   Recommenda t ions  to addres s  the  
technica l and educa t iona l cha llenges , 
capacit ie s  and readines s  of s chools  to 
us e  the  potent ia l of digita l innova t ions  
and AI1 

 
    

Policy -makers, school leaders and/or other stakeholders should:  

1. Agree  and  adopt  a  system -wide  vision  for  the  application  of  ICT/AI in educational  
settings,  defining  strategic  objectives  to  ensure  that  it  genuinely  enhances  
learning  and  student  development,  while  being  inclusive  and  equitable.  

It is  essential  that  ICT and  advanced  ICTs such  as  AI are  developed  and  used  
strategically  in educational  contexts,  addressing  issues  of  inclusivity  and  equity  
(e.g.,  between  nation  states,  genders  and  for  students  with  disabilities),  with  the  
emphasis  always  on  using  the  ICTs to  support  student  learning  and  self -
actualisation  through  empowering  teachers.   

 

2. Support  the  pilot  testing,  monitoring  and  evaluation  against  measurable  targets  of  
the  application  of  ICT/AI in education,  covering  efficacy  and  impact,  diversity,  and  
equity,  to  build  an  evidence  base  for  future  development.   

At present,  there  is  insufficient  independent  research  to  support  the  wide -scale  
uptake  of  many  ICTs in education  (almost  all  the  evidence  is  small -scale,  
undertaken  by  the  develope rs,  or  anecdotal).  Governments  should  facilitate  more  
robust  research  before  ICT, especially  advanced  ICTs such  as  artificial  
intelligence,  are  implemented  in schools.  

                                                   
1 The  recommendations  presented  in this  document  are  also  informed  by  other  UNESCO publications,  including:  
Beijing  Consensus  on  Artificial  Intelligence  and  Education  (2019),  Artificial  Intelligence  and  Education.  Guidance  
for  Policy -makers . (2022);  and  Guidelines  for  ICT in Education  Policies  and  Masterplans  (2022).  
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3. Adopt  a  humanistic  approach  as  an  overarching  principle  towards  protecting  human  
rights  and  equipping  teachers  and  students  with  the  values  and  skills  needed  for  
sustainable  development.   

We need  to  recognise  that  technologies  must  only  be  developed  and  implemented  
if they  will genuinely  serve  human  needs,  address  human  rights,  and  be  within  the  
constraints  of  sustainable  development.  

 

4. Ensure  that  people  remain  at  the  core  of  education  as  an  implicit  part  of  the  ICT/AI 
design.  

Technologies  must  be  designed  to  support  people,  rather  than  expecting  people  
to  change  to  address  the  needs  of  techno logy.  In education,  this  means  
prioritising  the  role  of  teachers  over  the  role  of  ICTS. 

 

5. Ensure  the  equitable  and  inclusive  use  of  ICT/AI in education , by  ensuring  the  
relevant  infrastructure  (e.g.,  power,  Internet,  and  technical  support)  is  widely  
availab le,  robust  and  affordable.  

It has  been  long  understood  that,  with  education  increasingly  depending  on  ICT, 
the  gap  between  those  in areas  with  appropriate  infrastructure  and  those  in areas  
without  continues  to  grow  exponentially.  These  infrastructure  gaps  fundamentally  
undermine  the  human  rights  of  those  who  are  discriminated  against,  such  that  
serious  efforts  need  to  be  taken  to  address  them.  

 

6.  Ensure  that  ethical  issues  raised  by  the  use  of  ICT/AI in education  are  both  
investigated  and  properly  mitigated.  

To date,  around  the  world,  no  universal  principles  and  no  regulations  exist  to  
address  the  ethics  of  ICT applied  in educational  settings.  Accordingly,  serious  
efforts  are  need  to  ensure  that  the  introduction  and  increase  of  ICT in education  
does  not  make  things  worse.  
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7. Mobilize  interdisciplinary,  inter -sectoral  and  multi -stakeholder  expertise  to  inform  
policy  planning  and  delivery.  

The  issues  raised  throughout  this  and  the  parallel  documents  are  so  complex  that  
they  cannot  be  addressed  without  people  from  multiple  disciplines  and  with  
multiple  areas  of  expertise  working  together.  Governments  need  to  facilitate  such  
dialogue.  

 

8.  Facilitate  open  debates  on  issues  related  to  data  privacy  and  security , leading  to  
the  establishment  of  data  protection  laws  (informed  by  the  EU’s GDPR) which  make  
educational  data  collection  and  analysis  visible,  traceable,  private,  auditable  by  
teachers,  students,  and  parents,  and  fair.  

Countries  outside  the  EU are  encouraged  to  carefully  consider  the  EU’s GDPR, to  
ascertain  which  elements  could  usefully  and  effectively  address  local  contex ts.  A 
key  issue  is  that  data  is  transnational,  such  that  if data  privacy  and  security  is  to  
be  assured,  we  need  data  protection  laws  and  international  cooperation.   

 

9.  Protect  the  rights  of tea chers  and  the  value  of  their  practices.  Conduct  
consultations  with  educators  to  ensure  their  rights  are  protected  and  their  opinions  
are  properly  addressed  when  deploying  ICT/AI technologies.  

It is  well -understood  that  the  most  important  resources  in any  s chool  are  the  
teachers  and  their  experience  and  expertise.  Accordingly,  we  need  to  guard  
against  claims  that  teachers  are  either  replaceable  by  technology  or  might  
become  facilitators  rather  than  teachers,  and  we  must  ensure  that  teachers  
participate  in de cision -making  about  ICTs at  the  highest  level.  

 

10. Define  the  skill  sets  that  teachers  need  in order  to  evaluate  and  deploy  ICT/AI tools  
in their  design  and  organization  of  learning  activities  and  in their  own  professional  
development.  

ICTs do  make  new  approa ches  to  pedagogy  possible,  but  teachers  are  not  able  to  
take  advantage  of  the  opportunities  if they  do  have  the  appropriate  skills,  both  to  
decide  which  ICTs are  appropriate  for  their  teaching,  and  how  best  to  use  them.  
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11. Ensure  that  teachers  are  properly  supported  (by  means  of  both  funding  and  
professional  development)  so  that  they  are  best  able  to  both  understand  and  make  
best  use  of  ICT/AI technologies  in their  classrooms  

Teachers  need  opportunities  to  develop  their  skills  and  to  experiment  with  
implemen ting  ICTs in their  classrooms,  all  without  further  overburdening  them,  
and  recognising  and  rewarding  their  increased  skill  sets.  

 

12. Provide  evidence -based  guidance  that  allows  teachers  to  navigate  the  private -
sector  offerings  of  ICT/AI technologies  and  devel op  criteria  to  help  them  make  
informed  decisions  on  what  tools  are  most  suitable  for  their  needs.  

The  use  of  ICT in education  remains  a  ‘cottage  industry’,  with  many  schools  either  
experimenting  with  multiple  different  ICTs or  implementing  a  set  of  tools  
promoted  by  Big Tech.  Governments  need  to  provide  evidenced -based  tools  and  
guidance  to  enable  teachers  easily  to  cut  through  the  hyperbole  in order  to  select  
and  implement  effectively  ICT that  will genuinely  support  their  students  while  not  
undermining  the  teacher/student  human  relationship.   
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9. Conclusion  

9.1 Access to and use of AI and digital technologies  

Access  to  technologies  remains  a  key  challenge  across  the  globe,  with  around  a  quarter  of  
respondents  noting  that  they  had  no  digital  technologies  in their  schools  or  classrooms.  Lack  
of  electricity,  devices  and  Internet  connectivity  exacerbates  already  ex isting  learning  gaps  
and  leads  to  lost  opportunities  to  use  digital  technologies  and  AI in the  classroom.  Most  
schools  that  have  good  connectivity  are  in urban  areas  (while  teachers  in rural  areas  more  
frequently  depend  on  mobile  phones  for  their  Internet  connectivity).  There  is  need  for  
concerted  efforts  aimed  with  a  priority  for  the  most  marginalized  and  the  disadvantaged  to  
bridge  inequalities.  Further  research  is  needed  to  account  for  geographical,  regional  and  in  
country  (rural/urban)  variation  in acce ss  to  the  Internet.  In any  case,  teachers  are  often  
asked  to  bring  their  own  devices  to  school  due  to  the  lack  of equipment  in the  school.  In some  
circumstances,  students  are  asked  to  bring  their  own  devices,  which  many  cannot  afford.  The  
most  common  softw are  mentioned  was  the  Microsoft  Office  suite,  and  that  was  only  
mentioned  by  a  few  respondents.   
 

9 .2 Teacher competencies in use of advanced ICTs and AI in Education  

Competencies  in the  use  of  advanced  ICTs in education  remains  low, while  knowledge  and  
understanding  of  the  potential  and  challenges  of  AI are  extremely  low (teachers  like  most  
citizens  typically  are  only  aware  of  what  they  read  in the  media,  rather  than  from  any  direct  
personal  experience).  This  is  perhaps  why  opportunities  afforded  by  ICT technologies  and  
the  innovative  pedagogies  that  they  can  make  possible  are  underused.  In fact,  where  ICT 
technologies  are  used  in the  classroom,  they  are  mostly  not  inno vative  but  are  simple  tasks  
such  as  projecting  presentations  or  administrative  tasks  (what  has  been  called  ‘perpetuating  
poor  pedagogic  practices’).   

 

9 .3 Teacher professional development in ICT and digital technologies  

There  is  a  general  desire  for  teachers  to  be  provided  appropriate  training  in ICT and  AI as  part  
of  professional  development  programmes.  Stronger  efforts  should  be  focused  on  a  national  
level  to  support  pre -service  and  in-service  teachers.  In particular,  national  level  policies  and  
support  systems  aimed  at  embedding  ICT and  AI in teacher  training  curriculum  and  continual  
professional  development  for  in-service  teachers.   
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9.4 School environment, policies and enabling factors to use ICT and AI technologies  

The  key  focus  of  ICT and  AI in education  should  be  less  on  the  technologies  themselves  and  
more  on  the  goals  and  purposes  for  education.  Major  realignments  and  rethinking  about  
pedagogical  innovations  and  the  role  of technologies  are  needed  to  accelerate  
t ransformation.  In this  sense  therefore,  there  is  need  to  avoid  techno -solutionism,  the  belief  
that  technology  can  solve  social  problems,  and  instead  to  focus  on  the  opportunity  that  
technology  offers  in transforming  the  education  system  while  examining  str uctural  issues  
and  potential  negative  impacts.   To this  end,  critical  enabling  policies  and  investments  need  
to  be  put  in place  at  different  levels  to  unlock  the  potential  of  technologies  and  AI in  
education.  

 

9 .5 Funding, training, and support  

Schools  frequently  have  very  limited  budgets,  which  leads  to  a  lack  of training  and  a  lack  of  
equipment,  which  is  exacerbated  by  the  commonly  inadequate  infrastructure  (e.g.,  to  power  
and  access  to  the  Internet).  Similarly,  teachers  have  a  lack  in the  competencies  needed  for  
the  use  of  digital  devices,  artificial  intelligence,  and  innovative  pedagogies.  This  poses  a  
challenge  to  the  adoption  of  ICT. In a  few  schools,  intermittent  failures  in electric  supply  were  
identified  as  a  key  challenge.  However,  in a  few  scho ols  (around  5%),  facilities  are  sufficient  
for  each  student.  Financial  constraints  were  noted  as  the  main  cause  of  the  lack  of  facilities  
in schools.  Most  teachers  expressed  desire  to  use  digital  technologies  but  were  hindered  by  
either  unavailability  of  appropriate  technologies  or  deficiencies  in skills  to  use  them.  Some  
teachers  expressed  frustration  at  the  typical  device  to  pupil  ratios.  

 

9 .6 The use of ICT and AI  

In some  schools,  the  few  computers  that  are  available  are  only  for  administrative  use  rathe r 
than  pedagogical  purposes.  In most  schools,  ICT equipment  is  only  available  for  specific  ICT 
lessons,  rather  than  being  for  use  throughout  the  curriculum  as  a  tool  for  teaching  and  
learning.  When  it  is  being  used  to  support  teaching  and  learning,  it  is  mostly  to  project  onto  
smart  boards  and  therefore  to  support  the  frequently  criticized  transmission  model  of  
education.   

 

9 .7 The teaching of ICT and AI  

While  ICT is  a  subject  noted  by  almost  two  thirds  of respondents,  there  are  two  issues.  First,  
there  is  very  little  emphasis  on  teaching  either  the  human  or  technological  dimensions  of  AI. 
Second,  the  potential  of  teaching  ICT across  the  curriculum  (given  that  ICT and  AI affect  all  
aspects  of  modern  life)  is  only  taken  up  by  around  a  third  of  respondents’  institutions.  Finally,  
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it  is  encouraging  to  note  that  more  than  a  third  of  institutions  provide  extracurricular  
opportunities  for  students  to  learn  about  ICT, which  is  something  that  perhaps  ought  to  be  
encouraged  more.  
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