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EDITORIAL

Educational Psychology

AI-assisted feedback: students’ feedback perceptions, 
emotions, actions, and literacies

This collection is the first of a two-part Special Issue on AI-assisted feedback: students’ 
feedback perceptions, emotions, actions, and literacies. It arrives at a time when both 
theory and practice are rapidly expanding, and when new generative-AI technologies 
invite educators and researchers to rethink the very essence of ‘feedback.’

Part I brings together seven papers – six with first-hand empirical data and one 
meta-analysis. Together, they offer early evidence and conceptual contours of this 
shifting landscape. Part II will revisit these discussions and weave together insights 
from forthcoming articles trying to paint a fuller picture of AI-assisted feedback across 
contexts.

Step 1: descriptive synthesis: seven windows on AI-assisted feedback

These papers in Part I offer a timely and multifaceted glimpse of how researchers 
across the globe are grappling with AI-assisted feedback in classrooms. Six papers 
examine data from classrooms, language-learning contexts, and teacher-education 
programmes in China, Turkey, Singapore, Norway, and Sweden in 2025. One paper 
synthesises data from 41 studies spanning 2010–2024, offering a long view of this 
unfolding conversation. Table 1 presents a brief overview of these seven contributions 
before we elaborate on each study in turn. Together, these studies lay the foundation 
for understanding how AI technologies are used, adapted, and interpreted as new 
feedback partners in learning.

The first study, Lu and Ba (2025), ran a quasi-experiment in China with 108 
pre-service teachers (53 in the experimental group, 55 in the control group). The 
experimental group, which used GPT-4 to get feedback and support their inquiry-based 
online discussions, showed higher behavioural engagement, social engagement, and 
oral-presentation performance than the control group. However, cognitive load and 
emotional engagement did not differ across groups. These findings show how 
AI-assisted feedback in inquiry-based online discussions can support students’ collab-
orative meaning-making without raising cognitive demands.

Yıldız et  al. (2025) counterbalanced two-task study assessed the argumentative 
writing of 59 EFL university students in Turkey. They received both human-tutor and 
GenAI feedback. While both improved their writing, human-tutuor feedback boosted 
linguistic accuracy and mechanics more, pointing to the limitations of GenAI tools 
used in this study for aiding writing for further exploration in future studies.

Ding and Song (2025) ventured into a metaverse and explored a multimodal 
AI-assisted feedback system that blended GPT-4, Mixtral, diffusion models, and 
retrieval-augmented generation. In their quasi-experiment of 67 Chinese undergrad-
uates (34 experimental, 33 control), experimental students in the AI-supported con-
dition reported higher perceived usefulness, stronger engagement, and improved 
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rubric-based writing. These results show how carefully integrated multimodal systems 
can enhance active learning and task performance.

Turning from learning outcomes to the factors influencing technology adoption, 
Khor et  al. (2025) used a Technology-Acceptance-Model and analysed how 60 
upper-secondary programming students in Singapore perceived and intended to use 
feedback from MyBotBuddy, a school-developed GenAI chatbot. Perceived usefulness, 
subjective norms, and enjoyment predicted students’ intention to use AI-assisted 
feedback. These findings highlight key motivational conditions that may facilitate the 
adoption of AI-generated feedback in digital learning environments.

Two studies examined teacher education. In Gamlem et  al. (2025), mixed-methods 
study of 209 Norwegian pre-service teachers showed generally positive views of GenAI 
with concerns about trust, fairness, and academic integrity. Those with more digital 
confidence or AI familiarity had more positive beliefs. Meanwhile, Otaki et  al.’s (2025) 
complementary qualitative–quantitative ethnographic comparison examined 17 
non-native English-speaking students and nine teachers at a university. Thematic 
analysis and epistemic network analysis showed that students often valued immediacy 
and emotional neutrality, but educators emphasised ethical reliability, quality assur-
ance, and holistic judgement. The two studies indicate that divergent priorities 
between students and educators—particularly regarding efficiency, emotional engage-
ment, and ethical accountability—are likely to influence how AI-assisted feedback is 
perceived, accepted, and enacted within teacher education contexts.

Kaliisa et  al.’s (2025) meta-analysis of 41 studies (N  =  4813) between 2010 and 
January 2024, before the rapid expansion of generative-AI tools, showed no significant 
differences in the impact of AI-generated versus human-generated feedback on per-
formance or perception. Still, AI systems, feedback types, and task designs varied 
substantially. Hybrid human–AI arrangements often yielded better outcomes. In con-
trast, the empirical studies included in this Special Issue draw on recent generations 
of AI-assisted feedback tools implemented in 2025, thereby extending the evidence 
base to contemporary generative AI contexts.

Across these seven contributions, several patterns emerge. First, AI-assisted feedback 
is often implemented at the task and process levels, supporting idea generation, lin-
guistic revision, debugging, and explanation. Second, unlike the meta-analysis of older 
studies, the 2025 field studies reported short-term perceptual or behavioural benefits 
(e.g. usefulness, engagement, or intention to use) and moderate performance gains 
in structured tasks. Third, the existing studies place comparatively less attention 
to   feedback oriented towards self-regulation or self-reflection, ethical trust, learner 
autonomy, and longer-term developmental trajectories. These observations suggest 
that future research may benefit from greater attention to feedback processes related 
to self-regulation and self-reflection, ethical trust, learner autonomy, and longer-term 
developmental trajectories, which remain comparatively underexplored in the current 
evidence base.

Step 2: evaluative overview: relating the 2025 evidence to the 
framework of Ba et  al. (2025)

While Step 1 summarises what the seven studies in this Special Issue collectively report, 
a complementary perspective helps clarify how these contributions relate to broader 
conceptual discussions surrounding AI-assisted feedback. Because the studies differ in 
design, context, and focus, a structured interpretive lens enables a clearer view of the 
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particular dimensions of feedback each paper speaks to. For this purpose, we draw on 
the conceptual framework presented in the recent systematic review by Ba et  al. (2025).

Why this framework offers a useful lens?

The framework proposed by Ba et  al. (2025), based on a systematic review of 129 
studies, integrates elements from the Self-System Model of Motivational Development 
(SSMMD) and Self-Determination Theory (SDT) to describe AI-assisted feedback across 
several interconnected layers: (a) the macro level refers to AI mechanisms, data flows, 
and ethical environments; (b) the meso level describes pedagogical feedback foci 
from task and process to self-regulation and self; (c) the micro level outlines different 
degrees of feedback complexity; and (d) the learner pathway examines how feedback 
conditions shape learners’ perceptions, actions, and outcomes. Designed to organise 
diverse studies of AI-assisted feedback, this framework is a descriptive reference for 
identifying how these 2025 studies fit into the AI-assisted feedback ecosystem. Using 
this model as a descriptive organising tool, Table 2 summarises how each study relates 
to selected macro, meso, micro, and learner-pathway dimensions.

Synthesis of the mapping results

The alignment of the 2025 studies with the Ba et  al. (2025) framework reveals patterns 
in contemporary AI-assisted feedback studies. At the macro level, these studies describe 
AI mechanisms (e.g. GPT-4, school-developed chatbots, or multimodal systems), with 
occasional attention to ethical considerations (e.g. privacy, bias, responsible use). 
Hence, they offer context for understanding how different AI systems function within 
learning environments.

At the meso level, all studies address task- or process-oriented feedback (e.g. gen-
erate ideas, revise writing, explain codes, plan lessons). This suggests that current 
studies focus on immediate and observable aspects of feedback rather than 
self-regulation or self-related feedback.

At the micro level, the studies offer intermediate feedback complexity – contextu-
alised guidance, explanations, and suggestions – rather than more elaborated, reflective 
forms of feedback. Human- versus AI-delivered feedback in Yıldız et  al. (2025) offers 
a notable explicit contrast. The AI-assisted feedback systems in these studies often 
offer directive or supportive feedback without extending into deeper metacognitive 
prompting.

Regarding the learner pathway, these studies used different variables. Some cap-
tured perceptions (e.g. usefulness, trust, attitudes). Others assessed actions or action 
proxies (e.g. engagement, intention to use), and still others measured performance 
outcomes. Few traced sequential relationships across the multiple stages of pathways. 
This pattern suggests that empirical attention has focused more on early-stage learner 
responses than on longer-term behavioural or developmental trajectories.

Closing remarks

Taken together, the studies in Part I of this special issue illustrate how current 
AI-assisted feedback research relates to different aspects of Ba et  al.’s (2025) conceptual 
model. Most empirical contributions engaged with the task–process levels of feedback 
with intermediate feedback complexity, reflecting how AI is used in teaching and 



6 L. YANG ET AL.

Ta
bl

e 
2.

 I
nd

ic
at

iv
e 

al
ig

nm
en

t 
of

 2
02

5 
st

ud
ie

s 
w

ith
 c

om
po

ne
nt

s 
of

 t
he

 B
a 

et
 a

l. 
(2

02
5)

 f
ra

m
ew

or
k.

St
ud

y 
(2

02
5)

M
ac

ro
 –

 AI
 

m
ec

ha
ni

sm
/e

th
ic

al
 c

on
te

xt
M

es
o 

– 
pe

da
go

gi
ca

l 
fo

cu
s

M
ic

ro
 –

 f
ee

db
ac

k 
co

m
pl

ex
ity

Le
ar

ne
r 

pa
th

w
ay

 –
 v

ar
ia

bl
es

 
ex

pl
ic

itl
y 

m
ea

su
re

d
Ed

ito
ria

l o
bs

er
va

tio
n 

on
 r

el
at

io
n 

to
 t

he
 f

ra
m

ew
or

k

Lu
 a

nd
 B

a 
(2

02
5)

GP
T-

4 
ch

at
bo

t; 
hu

m
an

-m
ed

ia
te

d 
cl

as
sr

oo
m

 
us

e;
 e

th
ic

s 
no

te
d.

Ta
sk

 +
 P

ro
ce

ss
 (

id
ea

 
ge

ne
ra

tio
n 

an
d 

gr
ou

p 
sy

nt
he

si
s)

.

In
te

rm
ed

ia
te

 (
co

nt
ex

tu
al

, 
di

re
ct

iv
e 

fe
ed

ba
ck

).
Co

gn
iti

ve
 

lo
ad

 →
 b

eh
av

io
ur

al
/s

oc
ia

l 
en

ga
ge

m
en

t 
→

 o
ra

l 
pe

rf
or

m
an

ce
.

Th
e 

de
si

gn
 e

ng
ag

es
 p

ar
tia

lly
 

w
ith

 m
ul

tip
le

 le
ve

ls
 a

nd
 

pr
ov

id
es

 a
n 

ex
am

pl
e 

of
 

se
qu

en
tia

l l
in

ks
 in

 t
he

 le
ar

ne
r 

pa
th

w
ay

.
Yı

ld
ız

 e
t 

al
. 

(2
02

5)
GP

T-
4 

CL
EA

R-
pa

th
 p

ro
m

pt
s 

vs
. h

um
an

 t
ut

or
; 

et
hi

ca
l p

ar
ity

.
Ta

sk
 +

 P
ro

ce
ss

 (
an

al
yt

ic
 

w
rit

in
g 

ru
br

ic
).

In
te

rm
ed

ia
te

 
(AI

)/
El

ab
or

at
ed

 
(H

um
an

).

W
rit

in
g 

sc
or

es
 (

O
ut

co
m

e)
.

Th
e 

st
ud

y 
ill

us
tr

at
es

 p
ot

en
tia

l 
re

la
tio

ns
 b

et
w

ee
n 

fe
ed

ba
ck

 
co

m
pl

ex
ity

 a
nd

 p
er

fo
rm

an
ce

 
ou

tc
om

es
, w

ith
ou

t 
co

m
pl

em
en

ta
ry

 d
at

a 
on

 
le

ar
ne

rs
’ p

er
ce

pt
io

ns
 a

nd
 

ac
tio

ns
.

D
in

g 
an

d 
So

ng
 

(2
02

5)

M
ul

tim
od

al
 GAI


 s

ca
ffo

ld
 

(G
PT

-4
 +

 M
ix

tr
al

 +
 D

iff
us

io
n 

+
 R

AG
).

Ta
sk

 +
 P

ro
ce

ss
 

(ru
br

ic
-a

lig
ne

d 
w

rit
in

g 
gu

id
an

ce
).

In
te

rm
ed

ia
te

 →
 lo

w
er

 
el

ab
or

at
ed

.
En

ga
ge

m
en

t 
(A

ct
io

n)
 a

nd
 

w
rit

in
g 

pe
rf

or
m

an
ce

 
(O

ut
co

m
e)

.

Th
e 

de
si

gn
 r

el
at

es
 t

o 
m

ac
ro

–
m

ic
ro

 f
ea

tu
re

s 
an

d 
ex

am
in

es
 

la
te

r 
st

ag
es

 o
f 

th
e 

le
ar

ne
r 

pa
th

w
ay

.
Kh

or
 e

t 
al

. 
(2

02
5)

Sc
ho

ol
-d

ev
el

op
ed

 G
en

AI
 c

ha
tb

ot
 

(M
yB

ot
Bu

dd
y)

; p
ol

ic
y 

co
nt

ex
t.

Ta
sk

 s
up

po
rt

 
(d

eb
ug

gi
ng

, c
od

e 
ex

pl
an

at
io

n)
.

In
te

rm
ed

ia
te

 
(p

ro
m

pt
–r

es
po

ns
e)

.
Us

ef
ul

ne
ss

 a
nd

 e
as

e 
(P

er
ce

pt
io

n)
; i

nt
en

tio
n 

(A
ct

io
n 

pr
ox

y)
.

Th
e 

st
ud

y 
fo

cu
se

s 
on

 
m

ot
iv

at
io

na
l e

nt
ry

 p
oi

nt
s, 

w
ith

 m
ac

ro
/m

ic
ro

 e
le

m
en

ts
 

in
di

re
ct

ly
 r

ep
re

se
nt

ed
.

G
am

le
m

 
et

 a
l. 

(2
02

5)

M
ul

tip
le

 G
en

AI
 t

oo
ls

; e
xp

lic
it 

at
te

nt
io

n 
to

 
et

hi
cs

 a
nd

 t
ru

st
.

Ta
sk

/p
ro

ce
ss

 
(a

pp
lic

at
io

ns
 in

 
le

ss
on

 p
la

nn
in

g)
.

Ba
si

c 
(c

on
ce

pt
ua

l 
aw

ar
en

es
s)

.
Fa

m
ili

ar
ity

 a
nd

 a
tt

itu
de

s 
(P

er
ce

pt
io

n)
.

Th
e 

co
nt

rib
ut

io
n 

re
la

te
s 

m
ai

nl
y 

to
 m

ac
ro

 a
nd

 m
es

o 
la

ye
rs

, 
w

ith
 e

m
ph

as
is

 o
n 

pe
rc

ep
tio

n 
ra

th
er

 t
ha

n 
be

ha
vi

ou
ra

l 
ou

tc
om

es
.

O
ta

ki
 e

t 
al

. 
(2

02
5)

O
pe

n 
LL

M
s 

(C
ha

tG
PT

, G
em

in
i);

 GD


PR
 a

nd
 b

ia
s 

ac
kn

ow
le

dg
ed

.
Ta

sk
 ↔

 P
ro

ce
ss

 
(s

tu
de

nt
 v

s. 
ed

uc
at

or
 

pe
rs

pe
ct

iv
es

).

In
te

rm
ed

ia
te

 
(in

fo
rm

at
io

na
l 

di
al

og
ue

).

Tr
us

t 
an

d 
et

hi
ca

l j
ud

ge
m

en
t 

(P
er

ce
pt

io
n)

.
Th

e 
de

si
gn

 t
ou

ch
es

 o
n 

m
ac

ro
 

an
d 

m
ic

ro
 a

sp
ec

ts
 t

hr
ou

gh
 

et
hi

ca
l-a

ffe
ct

iv
e 

pe
rc

ep
tio

ns
, 

w
ith

 n
o 

ac
tio

n/
ou

tc
om

e 
m

ea
su

re
s.

Ka
lii

sa
 e

t 
al

. 
(2

02
5)

Va
rie

d 
AI

 s
ys

te
m

s 
(2

01
0–

20
24

 s
tu

di
es

).
M

os
tly

 t
as

k 
(la

ng
ua

ge
/

w
rit

in
g 

ta
sk

s)
.

Ba
si

c–
in

te
rm

ed
ia

te
 

(h
et

er
og

en
eo

us
 

de
si

gn
s)

.

Pe
rf

or
m

an
ce

 (
O

ut
co

m
e)

 a
nd

 
pe

rc
ep

tio
n 

(P
er

ce
pt

io
n)

.
Th

e 
m

et
a-

an
al

ys
is

 p
ro

vi
de

s 
co

nt
ex

tu
al

 m
ac

ro
-le

ve
l t

re
nd

s, 
w

ith
ou

t 
in

te
rm

ed
ia

te
 a

ct
io

ns
 in

 
ag

gr
eg

at
ed

 d
at

a.

N
ot

e.
 T

he
 a

lig
nm

en
ts

 p
re

se
nt

ed
 in

 t
hi

s 
ta

bl
e 

ar
e 

in
di

ca
tiv

e 
ra

th
er

 t
ha

n 
ex

ha
us

tiv
e 

an
d 

ar
e 

in
te

nd
ed

 t
o 

su
pp

or
t 

cr
os

s-
st

ud
y 

co
m

pa
ris

on
 t

hr
ou

gh
 t

he
 B

a 
et

 a
l. 

(2
02

5)
 fr

am
ew

or
k.

 In
di

vi
du

al
 

st
ud

ie
s 

di
ffe

r 
in

 d
es

ig
n,

 a
na

ly
tic

al
 fo

cu
s, 

an
d 

le
ve

l o
f t

he
or

et
ic

al
 a

rt
ic

ul
at

io
n;

 c
on

se
qu

en
tly

, n
ot

 a
ll 

fra
m

ew
or

k 
co

m
po

ne
nt

s 
ar

e 
op

er
at

io
na

lis
ed

 o
r 

m
ea

su
re

d 
to

 t
he

 s
am

e 
ex

te
nt

. R
ea

de
rs

 
ar

e 
en

co
ur

ag
ed

 t
o 

co
ns

ul
t 

th
e 

or
ig

in
al

 a
rt

ic
le

s 
fo

r 
de

ta
ile

d 
ac

co
un

ts
 o

f 
m

et
ho

do
lo

gi
ca

l d
ec

is
io

ns
, c

on
te

xt
ua

l c
on

di
tio

ns
, a

na
ly

tic
 n

ua
nc

es
, e

tc
.



Educational Psychology 7

learning. Several studies attend to learner perceptions or short-term actions, while 
fewer examined subsequent performance outcomes. Hence, early segments of the 
learner pathway were more frequently studied than longer developmental processes. 
At the macro level, ethical considerations and system transparency occasionally appear 
in varying degrees across studies. These patterns do not reflect gaps within individual 
studies – which were designed for distinct purposes – but highlight areas of the 
wider AI-assisted feedback ecosystem that remain less empirically developed. As Part 
II of this Special Issue progresses, forthcoming papers are expected to broaden this 
picture, particularly in domains related to self-regulation, autonomy, ethical trust, and 
the longer-term dynamics of AI-supported feedback, enabling a more comprehensive 
understanding of how technological, pedagogical, and motivational processes interact 
in increasingly AI-rich learning environments.
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