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ABSTRACT Children with intellectual disabilities (ID) struggle a lot to learn basic academic skills. The goal of this
systematic review was to assess how will the efficacy of early interventions to foster academic skills in children with
intellectual disabilities. The researchers followed the PRISMA guidelines using 10 papers through methodological and
thematic synthesis, following the use of stringent inclusion criteria. The best interventions are those that are tailored to
the individual, make use of technology, and are integrated into organised curricula or family-supported learning settings
to enhance reading, maths, and matching abilities. Significant benefits were also made through structured literacy
programs and parent-mediated support. Children with mild intellectual impairment made the most from academic
progress, while the severity of the impairment was the greatest moderator of outcomes. The rate of progress was
affected by age, but gender had no impact on the results of the intervention. The review concludes the best early
interventions.

INTRODUCTION

Intellectual disability is a neurodevelopmental
disorder categorised by significant deficits in cog-
nitive functioning (IQ below 70) and difficulties
with adaptive skills, typically exhibiting before the
age of 18. Intellectual disability (ID) is a neurode-
velopmental disorder that begins before the age of
18 and is marked by significant limitations in intel-
lectual functioning (usually an IQ of less than 70)
and adaptive behaviour (American Psychiatric
Association 2013). Between 1 percent and 3 per-
cent of all children are affected by intellectual dis-
ability (Maulik et al. 2011). These manifest as a
deficiency in conceptual, practical, and social abil-
ities, interpersonal skills, social responsibility, self-
esteem, gullibility, naivety, problem-solving skills,
and adhering to the law. The capacity to under-
stand language, finance, and time, are all examples
of conceptual abilities. The ability to use tools, per-
form activities of daily living, and engage with oth-
ers are all examples of practical skills (Lee et al.
2025). In bridging the educational divide between
youngsters with ID and their normally developing
peers, early intervention is widely accepted as es-
sential (Fletcher et al. 2018), in the form of shifting
from traditional behavioural approaches to evi-
dence-based, holistic educational methods that
combine individualised curriculum, interactive
learning strategies, and the use of AI-supported

technology (Alsolami 2025; Kim et al. 2025). Re-
cent research suggests that interventions imple-
mented in preschool or the early years of primary
education can have lasting positive impacts on
academic skills, particularly when tailored to each
child’s needs and involving families and teachers
(Fernell et al. 2011; Rakap and Balikci 2025), and
studies consistently prove that earlier and more
intensive support results in superior cognitive and
functional outcomes (Johnson 2016). However,
knowledge stays limited about the effectiveness
of these programs in different cultural contexts, as
well as the varying levels of intellectual disability
and the tools used to measure academic progress.

Current scholarship emphasises a paradigm
shift from purely behavioural models (such as ap-
plied behaviour analysis) to integrative, individu-
alised frameworks that incorporate structured ped-
agogy, family participation, and technology-en-
hanced learning, and have shown positive results.
Research in Arab contexts, such as the Alsolami’s
(2025) study in Saudi Arabia, is still scarce but of
great importance, showing the potential for gener-
alising these interventions in diverse educational
settings. So, this systematic literature review, con-
ducted following the PRISMA (2020) principles,
aims to analyse and evaluate recent evidence on
the effectiveness of early intervention programs
in developing academic skills (reading, writing,
mathematics, and pre-academic skills) in children
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with intellectual disabilities. In a similar vein, Kurzeja
et al. (2024) showed that even among children with
moderate ID, computer-assisted instruction, spe-
cifically phonics-based programs like Headsprout,
results in significant improvements in phonologi-
cal awareness and decoding when instruction is
structured and systematic.

The theoretical background of the develop-
ment of academic skills among the children with
intellectual disabilities originated from different
theories. Firstly, the theory of Piaget which is fo-
cused on the stages of cognitive development as
a central factor in children’s learning, wherein Vy-
gotsky (1978) added the concept of the Zone of
Proximal Development (ZPD), which forms the ba-
sis for early educational interventions for children
with intellectual disabilities. Programs such as Head-
sprout Early Reading (Herring and Kovshoff 2023)
and Children’s School Success (Lieber et al. 2008)
are constructed to provide progressive support
tailored to the child’s intellectual level. Prompting
instruction and reducing aid are used to enable the
child to complete academic tasks first with support
and then independently (Rakap and Balikci 2025).
This explains the success of interventions based
on structured, progressive learning in enhancing
reading and numeracy skills. Secondly, Bandura’s
theory (1977) suggests that learning occurs not
only through repetition and stimulation, but also
through observation, imitation, and participation
in meaningful social scenarios (Egele et al. 2025).
Additionally, new evidence highlights the family’s
role as a co-educator. Tiengsomboon and Luvira
(2024) discovered that children’s academic drive
and performance greatly increase when parents
change their home environments to reflect their
child’s learning profile. Additionally, Schuengel et
al. (2023) contend that co-designed interventions,
created in collaboration with families, improve both
implementation fidelity and emotional well-being,
an insight that was largely missing from earlier,
top-down models. The results of the study by Yao
et al. (2024) show that the presence of children
with intellectual disabilities in inclusive classrooms
goes beyond physical presence, as it depends on
the quality of their interaction with the social envi-
ronment, which aligns with the concepts of “ob-
servational learning” and “supportive learning
environments”. On the other hand, Kim et al. (2025)
point out that inclusion may not help youngsters
with moderate to severe ID unless it is accompa-

nied by intensive, targeted instruction, which rais-
es equity issues with universal laws. Thirdly, Gard-
ner’s theory asserts that intelligence has multiple
dimensions, encompassing diverse types such as
linguistic, logical-mathematical, spatial, and kinaes-
thetic intelligence (Gardner 1983) with Personalised
Learning Applications.

The abilities of children with intellectual dis-
abilities are often heterogeneous, wherein a child
may experience language delays while having vi-
sual or kinaesthetic intelligence. Therefore, mod-
ern interventions rely on personalising education-
al content based on individual strengths. This prin-
ciple is highlighted by the study by Alsolami (2025),
where artificial intelligence was used to person-
alise specific academic activities (such as picture
matching and letter sequencing) according to each
child’s preferred learning style, resulting in signif-
icant improvement. Despite these advancements,
there are still significant gaps. Most interventions
target moderate ID, with few options for extreme or
severe situations. The literature is conspicuously
lacking in writing, a fundamental academic ability.
Moreover, there is a dearth of systematic synthe-
sis looking at how the interaction between interven-
tion design, child characteristics (such as age and
severity), and contextual variables affects academic
outcomes in different global contexts.

The study by Guo and Keles (2025) also em-
phasises that involving the family in naming a
child’s interests and strengths enhances intrinsic
motivation and learning effectiveness. A theoreti-
cal understanding of how children with intellectu-
al disabilities learn is fundamental to the success
of early intervention programs. Successful inter-
vention must also be social and cognitively struc-
tured. Evidence from given case studies underscores
this theoretical integration, particularly in research
that has successfully enhanced academic skills using
strategies reflecting these three principles.

The Research Gap

Children with intellectual disabilities still face a
gap in academic performance compared to their
normal developing peers. Many curricula are not
adapted to their intellectual abilities in regard to
fulfilling their regular needs, leading to their exclu-
sion from learning opportunities, even in suppos-
edly inclusive settings. Furthermore, the effective-
ness of early intervention programs may vary based
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on the type of the academic skills such as reading,
the variables that affect the effectiveness of pro-
grams (child’s age, sex, and the severity of the
disability), and the pattern of the intervention pro-
gram of academic skills of children with intellectual
disabilities. Therefore, the problem of this study
lies in the lack of a wide-ranging systematic pic-
ture of the effectiveness of early interventions
on the academic skills of children with intellectual
disabilities, which complicates evidence-based
decision-making for policymakers and educators.

Objectives

This systematic literature review aims to deter-
mine which types of academic skills of children
with intellectual disabilities are the most common
in the previous research, identify the most com-
mon variables that affect the effectiveness of pro-
grams (child’s age, sex, and the severity of the dis-
ability), and verify the most common patterns of the
intervention programs in improving the academic
skills of children with intellectual disabilities.

Study Questions

This systematic review looks to answer the
following questions:

Question 1: Which types of academic skills of
children with intellectual disabilities are the most
common in the earlier research?

Question 2: What are the most common vari-
ables that affect the effectiveness of programs
(child’s age, sex, and the severity of the disability)?

Question 3: What are the most common pat-
terns of the intervention programs in improving
the academic skills of children with intellectual
disabilities?

METHODOLOGY

Protocol and Registration

This study followed a systematic literature re-
view method according to the PRISMA 2020 crite-
ria (Page et al. 2021; Shamseer et al. 2015), explor-
ing the empirical evidence about the efficacy of
early intervention programs to enhance academic
skills (such as reading, writing, arithmetic, and pre-
academic skills) among the children (0-12 years)
with intellectual disabilities.

Requirements for Eligibility

The inclusion and exclusion criteria used to
select studies for this review included research
that was released up to 2025. The samples includ-
ed children between the ages of 0 and 12 who had
received a clinical diagnosis of intellectual disabil-
ity, the first interventions emphasised quantifiable
academic abilities, and the quasi-experimental or
experimental research design (includes case studies
with control).

Exclusion Criteria

Research that just considers interpersonal or
social skills, excluding academic achievement, were
excluded from the present study. Other exclusion
criteria were essays that are theoretical or express
opinions, studies of other disorders (for example,
autism spectrum disorder, but exclusively without
a known intellectual impairment), and the Process
of Selecting Studies (PRISMA), and the findings
being restricted to social or behavioural abilities
while not addressing scholastic talents.

Data Extraction

A standardised form was used to collect the
following information from each study, including
authors, year, and country, sample characteristics
(age, severity of disability, age), type of interven-
tion (digital, family, classroom, behavioural), and
academic skills targeted.

The studies were assessed according to the
Cochrane Scale for Randomised Trials, and the
SCARF Framework for Single-Case Studies. The
assessment included randomness and group dis-
tribution, sample integrity (absence of withdraw-
als), objectivity of outcome measurement, research-
er bias, and the analysis and synthesis (Pérez et al.
2020; Selçuk 2019). Due to differences in research
designs and measurement tools, a thematic syn-
thesis analysis was used to classify interventions
based on intervention type (embedded family support
learning, artificial intelligence, voice learning).

Data Sources

The electronic databases and other sources
that were searched included Web of Science and
Scopus.
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Search Strategy

The search strategy used keywords and Bool-
ean operators. Data were collected from records from
the Web of Science and Scopus databases, using a
bibliographic search using the keywords (“early in-
tervention” OR “early program”) AND (“intellectual
disability” OR “mental retardation” OR “developmen-
tal disability”) AND (“academic skill” OR “literacy”
OR “numeracy” OR “reading” OR “writing” OR
“math”) AND (“child” OR “preschool” OR “school-
age”). Researchers specialising in early intervention
and developmental disabilities, helped verify the cor-
relation of studies and the credibility of authors,
references with abstracts and direct DOI links.

Choosing Research

There were two phases to the procedure of
choosing the research. The first included screen-
ing of the abstracts and titles of the studies that
were discovered were reviewed by two indepen-
dent reviewers (Reviewer A and Reviewer B) to
decide whether they satisfied the inclusion and
exclusion criteria. Then, a Full Text Review by the
same two reviewers who analysed full-text papers
from potentially eligible trials to find eligibility. All
disagreements were resolved through discussion
or by contacting Reviewer C, a third reviewer. A
Cohen’s Kappa statistic was used during the
screening and full-text review processes to assess
the interrater reliability between the reviewers
(Pérez et al. 2020).

Data Retrieval

Using a data extraction form, the selected stud-
ies underwent a regulated process of data extrac-
tion. The data points included approach to research
(for example, quasi experimental, single case), the
intervention’s specifics, including the kind, theo-
retical framework, length, intensity, setting, and
implementation fidelity, and measures of outcomes,
such as standardised tests, parent reports, and teach-
er rankings. The data extraction form was tested on
a part of the included research to ensure clarity and
consistency. The data from each study was gath-
ered by two independent reviewers (Reviewer D
and Reviewer E), and any disagreements were re-
solved via conversation or consultation with a third
reviewer (Reviewer F) (Bignon and Vuillemey 2020).

Quality Assessment

The methodological quality of the included
studies was carefully assessed using established,
design-specific quality appraisal tools. For ran-
domised controlled trials (RCTs), the Cochrane Risk
of Bias tool (Flemyng et al. 2023) was used to eval-
uate domains such as random sequence genera-
tion, allocation concealment, blinding of partici-
pants and personnel, blinding of outcome assess-
ment, incomplete outcome data, selective report-
ing, and other potential sources of bias. The What
Works Clearinghouse (WWC) Standards (Bignon
and Vuillemey 2020) were applied to single-case
experimental designs to evaluate key indicators
such as experimental control, fidelity of imple-
mentation, and reliability of outcome measures.
Two reviewers, Reviewer G and Reviewer H, rat-
ed each research independently using the guide-
lines outlined in the corresponding tools. The
quality assessment process was carried out inde-
pendently by the two reviewers. Transparency,
consistency, and reliability in the evaluation proce-
dure were ensured by resolving any differences in
opinion via organised discussion, and when agree-
ment could not be reached, a third reviewer (Re-
viewer I) was consulted to make the ultimate decision
(Pérez et al. 2020).

Data Synthesis

The results of the included studies were sum-
marised and presented in a well-organised manner us-
ing a narrative approach to data synthesis. A metanal-
ysis was deemed inappropriate due to the variety of
interventions and outcome measures. The following
are the steps involved in the narrative synthesis:
 Arranging Results: Grouping studies accord-

ing to the kind of intervention
 Description of Interventions: Thorough ex-

planation of the theoretical framework for each
intervention

 Presentation of Results: Providing a summa-
ry of the results of each study, including the
statistical significance, and effect sizes of the
outcomes

 Assessment of Consistency: Considering
variables like the child’s age, sex, and disabil-
ity degree, types of academic Skills, interven-
tion pattern, evaluate how consistent the find-
ings are across studies
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 Pattern Identification: Finding common pat-
terns across studies, emphasising the most
effective intervention

 Quality Consideration: Giving more weight to
research with higher quality, considering the
methodological quality of the involved studies
(Pérez et al. 2020; Selçuk 2019).

RESULTS

Choosing Studies

Figure 1 describes the flow of information dur-
ing the systematic review process. Database
searches initially turned up 114 records, including
27 from Scopus and 87 from Web of Science. After
applying the PRISMA 2020 screening criteria and
removing duplicates, 104 records were eliminated
for factors such as age outside the 0-12 range,
intellectual disability (with or without other dis-
abilities), and early interventions aimed at academ-
ic skills. The main reasons for the exclusion were
the age range falling outside the criteria, the re-
sults being limited to social or behavioural skills
without addressing academic skills, the lack of a
clear emphasis on intellectual disability, or inade-
quate methodological data (such as the absence
of a description of the intervention or measure-
ment tools). In the end, ten studies were chosen
for thematic and methodological synthesis be-
cause they satisfied all inclusion criteria. The ma-
jor aspects of these ten studies are listed in Table
1, along with the authors, intervention types, tar-

get academic skills, and the impact of child-level
factors like age, gender, and disability severity. A
thorough review of the literature reveals consistent
trends in Table 1.

Characteristics of the Study

The participants, intervention methods, and
study designs all differed amongst the included
trials. Table 1 lists a summary of the study’s char-
acteristics including the details such as study,
author(s), most common type of early interven-
tion, influence of child’s age, sex, and disability
severity, and types of academic skills targeted.

Quality Assessment

The methodological quality of included stud-
ies ranged from low to high. A summary of the
quality assessment ratings is presented in Table 1
summarising the quality assessment ratings for
each included study, using the chosen quality
assessment tool.

Merging the Results

This systematic review merged data about three
major research issues:

1. Which types of academic skills of children
with intellectual disabilities are the most com-
mon in the previous research?

2. What are the most common variables that
affect the effectiveness of programs (child’s
age, sex, and the severity of the disability?
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3. What are the most common patterns of the
intervention programs in improving the ac-
ademic skills of children with intellectual
disabilities?

Question 1: Which types of academic skills of
children with intellectual disabilities are the most
common in the earlier research?

Pre-academic Skills

Table 1 shows that pre-academic skills are the
most common, as these skills are the foundation of
any early intervention and include visual match-
ing, letter and number recognition, classification,
and print awareness. In the Alsolami (2025) study,
“matching” was one of the key skills where im-
provement was measured after the use of artificial
intelligence. The Children’s School Success cur-
riculum (Lieber et al. 2008) also focused on these
skills in the preschool years, considering them a
predictive indicator of later academic success.

Literacy and Phonological Awareness Skills

Table 1 shows a strong focus on developing
early literacy skills, particularly phonological aware-
ness, word recognition, and reading fluency. The
Headsprout Early Reading program (Herring and
Kovshoff 2023) systematically targeted enhanc-
ing the ability to segment words into sounds, which
resulted in a significant improvement in non-real
words and reading real. A systematic review
(Alquraini and Rao 2022) also suggested that struc-
tured reading interventions are among the most
effective strategies for individuals with intellectual
disabilities.

Numeracy Skills

Numeracy skills include counting, number rec-
ognition, quantitative comparison, and simple arith-
metic operations. A study by Fernell et al. (2011)
showed that children with typical cognitive per-
formance make gains in numerical skills when re-
ceiving intensive behavioural intervention. A sys-
tematic review of numerical interventions (also
showed that the use of concrete materials, blocks
or cards) improves numerical understanding in this
group (Rakap and Balikci 2025).

Writing and Written Expression Skills

 Despite their importance, interventions target-
ing writing are least common and often limited to
simple  dictation, expressive drawing, or the use of
alternative communication tools (such as picture
boards or digital  applications) to support written
expression. In a study by Wakeman et al. (2024)
students with severe disabilities were supported
in developing basic writing skills through adap-
tive modifications. The study by Neto and Aquino
(2009) showed the use of augmentative communica-
tion systems to enable children to express themselves
in writing despite their limited motor abilities.

Despite the diversity of academic skills target-
ed, interventions always begin with pre-academic
skills as a fundamental entry point, then progress
towards reading and arithmetic, while writing re-
mains one of the least addressed areas, often due to
the motor and linguistic challenges associated with
intellectual disability. This progression reflects the
logic of scaffolding, then expands to include more
complex skills and where the intervention builds on
what the child can do (Kim et al. 2025).

Question 2: What are the most common variables
that affect the effectiveness of programs (child’s age,
sex, and the severity of the disability)?

Evidence from the reviewed studies writes
down that individual child characteristics play a
pivotal role in determining the effectiveness of ear-
ly interventions. These characteristics are ranked
from most to least influential as follows.

Severity of Intellectual Disability

The severity of the disability (mild, moderate,
severe) is the most influential and strongest pre-
dictor of a child’s response to academic interven-
tion. In the study by Fernell et al. (2011), not all
children showed equivalent improvement, as
progress was limited to the group with normal or
near-normal cognitive performance, while those
with moderate or severe disabilities showed limit-
ed gains in academic skills. Similarly, the Alsolami
(2025) study, the only one that targeted a homoge-
neous group, focused only on children with mild
intellectual disability, suggesting that digital inter-
vention may not be effective for those with more
profound cognitive impairments. These findings
suggest that academic interventions are often de-



92 AMAL BINT SALEH ALHMLY

Int J Edu Sci, 52(2): 86-97 (2026)

T
a

b
le

 1
: 

C
h

a
ra

ct
er

is
ti

cs
 o

f 
in

cl
u

d
ed

 s
tu

d
ie

s

Au
th

or
(s

) 
Ye

ar
Ti

tle
M

os
t 

co
m

m
on

In
flu

en
ce

 o
f

Ty
pe

s 
of

 a
ca

de
m

ic
ty

pe
 o

f e
ar

ly
 in

te
rv

en
tio

n
 c

hi
ld

’s 
ag

e,
 s

ex
 a

nd
sk

ill
s 

ta
rg

et
ed

di
sa

bi
lit

y 
se

ve
rit

y

A
ls

o
la

m
i 

2
0

2
5

T
he

 e
ff

ec
ti

ve
ne

ss
 o

f 
us

in
g 

ar
ti

fi
ci

al
R

ea
di

ng
 a

nd
 n

um
er

ac
y

A
ge

: 
9-

12
 y

ea
rs

In
di

vi
du

al
is

ed
 t

ea
ch

in
g 

dr
iv

en
 b

y
in

te
ll

ig
en

ce
 i

n 
im

pr
ov

in
g 

ac
ad

em
ic

  
S

ev
er

it
y:

 m
il

d 
ID

ar
ti

fi
ci

al
 i

nt
el

li
ge

nc
e 

(a
n 

em
er

gi
ng

sk
il

ls
 o

f 
sc

ho
ol

-a
ge

d 
st

ud
en

ts
 w

it
h

  
on

ly
S

ex
: 

al
l 

m
al

e
al

te
rn

at
iv

e 
to

 A
B

A
)

m
il

d 
in

te
ll

ec
tu

al
 d

is
ab

il
it

ie
s 

in
 S

au
di

 A
ra

bi
a

  
sa

m
pl

e
R

ak
ap

 a
nd

 B
al

ik
ci

 2
02

2
In

ve
st

ig
at

in
g 

th
e 

im
pa

ct
 o

f 
em

be
dd

ed
N

u
m

er
ac

y
 a

n
d

 l
it

er
ac

y
A

g
e:

 p
re

sc
h

o
o

l 
(2

-5
O

pp
or

tu
ni

ti
es

 f
or

 e
m

be
dd

ed
 l

ea
rn

in
g

le
ar

n
in

g
 o

p
p

o
rt

u
n

it
ie

s 
o

n
 t

h
e

  
ac

ti
vi

ti
es

 w
it

hi
n 

cl
as

sr
oo

m
  

ye
ar

s)
 S

ev
er

it
y:

 m
il

d
(n

at
ur

al
is

ti
c 

A
B

A
-b

as
ed

 s
tr

at
eg

y)
en

ga
ge

m
en

t 
of

 c
hi

ld
re

n 
w

it
h

  
ro

ut
in

es
  

to
 m

od
er

at
e 

ID
au

ti
sm

 a
nd

 i
nt

el
le

ct
ua

l 
di

sa
bi

li
ty

  
S

ex
: 

no
t 

sh
ow

ed
F

er
ne

ll
 e

t 
al

. 
20

11
E

ar
ly

 i
nt

er
ve

nt
io

n 
in

 2
08

 S
w

ed
is

h
A

da
pt

iv
e 

be
ha

vi
ou

r 
as

 p
ro

xy
A

ge
: 

3-
5 

ye
ar

s 
at

In
te

n
si

v
e 

v
er

su
s 

n
o

n
-i

n
te

n
si

v
e

pr
es

ch
oo

le
rs

 w
it

h 
au

ti
sm

 s
pe

ct
ru

m
  

fo
r 

sc
ho

ol
 r

ea
di

ne
ss

  
th

e 
be

gi
nn

in
g 

S
ev

er
it

y:
A

B
A

-b
as

ed
 t

he
ra

py
di

so
rd

er
  

th
e 

gr
ou

p 
 w

it
h 

an
  

av
er

ag
e 

IQ
 g

ai
ne

d 
th

 m
ix

ed
.

K
im

 e
t 

al
. 

2
0

2
5

A
 m

et
a-

an
al

y
si

s 
o

f 
in

te
rv

en
ti

o
n

s 
fo

r
R

ea
di

ng
, 

w
ri

ti
ng

 a
nd

 m
at

h
A

ge
: 

6-
12

 y
ea

rs
P

ro
m

pt
in

g 
sy

st
em

s 
ba

se
d 

on
 A

B
A

el
em

en
ta

ry
 s

tu
d

en
ts

 w
it

h
 i

n
te

ll
ec

tu
al

  
S

ev
er

it
y:

 m
os

tl
y

(f
o

r 
ex

am
p

le
, 

le
as

t-
to

-m
o

st
di

sa
bi

li
ty

 i
n 

ge
ne

ra
l 

ed
uc

at
io

n 
se

tt
in

gs
  

m
il

d 
ID

S
ex

: 
no

t
p

ro
m

p
ti

n
g

)
  

an
al

ys
ed

 a
s 

va
ri

ab
le

G
uo

 a
nd

 K
el

es
 2

02
5

A
 s

ys
te

m
at

ic
 r

ev
ie

w
 o

f 
st

ud
ie

s 
w

it
h

R
ea

di
ng

 a
nd

 n
um

er
ac

y
A

ge
: 

sc
ho

ol
-a

ge
d

A
ca

de
m

ic
 h

el
p 

m
ed

ia
te

d 
by

 p
ar

en
ts

p
ar

en
t-

in
v

o
lv

ed
 i

n
te

rv
en

ti
o

n
s 

fo
r

  
pr

ac
ti

ce
  

(6
-1

2)
 S

ev
er

it
y:

(o
ft

en
 c

ou
pl

ed
 w

it
h 

be
ha

vi
ou

r
ch

il
dr

en
 w

it
h 

sp
ec

if
ic

 l
ea

rn
in

g 
di

sa
bi

li
ti

es
  

le
ar

ni
ng

 d
is

ab
il

it
ie

s
in

te
rv

en
ti

o
n

s)
  

(o
ft

en
 o

ve
rl

ap
pi

ng
  

w
it

h 
m

il
d 

ID
)S

ex
:

  
no

t 
em

ph
as

iz
ed

T
ie

n
g

so
m

b
o

o
n

 a
n

d
F

am
il

y 
su

pp
or

t 
fo

r 
ch

il
dr

en
 w

it
h

H
o

m
ew

o
rk

 s
u

p
p

o
rt

A
ge

: 
6-

12
 y

ea
rs

F
am

il
y

-b
as

ed
 c

o
m

p
re

h
en

si
o

n
 a

n
d

L
u

v
ir

a 
2

0
2

4
le

ar
ni

ng
 d

is
ab

il
it

ie
s 

to
 r

ea
ch

 g
oo

d
  

an
d 

em
ot

io
na

l 
sc

af
fo

ld
in

g
  

S
ev

er
it

y:
 l

ea
rn

in
g

m
o

d
if

ic
at

io
n

 o
f 

th
e 

le
ar

n
in

g
ac

ad
em

ic
 p

er
fo

rm
an

ce
:

  
di

ff
ic

ul
ti

es
S

ex
:

en
v

ir
o

n
m

en
t

A
 q

ua
li

ta
ti

ve
 s

tu
dy

  
ca

re
gi

ve
rs

 f
or

 b
ot

h
  

bo
ys

 a
nd

 g
ir

ls
Y

ao
 e

t 
al

. 
20

24
M

uc
h 

m
or

e 
th

an
 j

us
t 

be
in

g 
pr

es
en

t:
li

te
ra

cy
, 

n
u

m
er

ac
y,

A
ge

: 
of

 s
ch

oo
l

In
cl

us
iv

e 
ed

uc
at

io
n 

w
it

h 
te

ac
he

r/
P

ar
ti

ci
p

at
io

n
 o

f 
ch

il
d

re
n

 w
it

h
 i

n
te

ll
ec

tu
al

 l
if

e-
sk

il
ls

 a
nd

  
ag

e 
S

ev
er

it
y:

p
ee

r 
su

p
p

o
rt

 (
n

o
t 

A
B

A
-s

p
ec

if
ic

)
di

sa
bi

li
ti

es
 i

n 
m

ai
ns

tr
ea

m
 s

ch
oo

ls
 a

ft
er

-s
ch

o
o

l 
ac

ti
v

it
ie

s
  

di
ff

er
en

t 
de

gr
ee

s
  

of
 I

D
S

ex
: 

no
t

  
em

ph
as

is
ed

L
ie

be
r 

et
 a

l.
 2

00
8

A
cc

es
si

ng
 t

he
 g

en
er

al
 c

ur
ri

cu
lu

m
:

P
ri

nt
 a

w
ar

en
es

s,
 e

ar
ly

A
ge

: 
pr

es
ch

oo
l

T
he

 C
hi

ld
re

n’
s 

S
ch

oo
l 

S
uc

ce
ss

In
cl

ud
in

g 
yo

un
g 

ch
il

dr
en

 w
it

h
  

li
te

ra
cy

 a
nd

 n
um

er
ac

y
  

(3
–5

 y
ea

rs
)

cu
rr

ic
ul

um
 (

un
iv

er
sa

l 
de

si
gn

 +
di

sa
bi

li
ti

es
 i

n 
pr

es
ch

oo
l

  
S

ev
er

it
y:

 m
il

d 
ID

st
ru

ct
u

re
d

 i
n

st
ru

ct
io

n
)

  
S

ex
: 

no
t 

ex
am

in
ed

H
er

ri
ng

 a
nd

In
ve

st
ig

at
in

g 
th

e 
us

e 
of

 H
ea

ds
pr

ou
t 

E
ar

ly
P

ho
no

lo
gi

ca
l 

aw
ar

en
es

s,
S

ex
: 

un
sp

ec
if

ie
d

C
om

pu
te

r-
as

si
st

ed
 i

ns
tr

uc
ti

on
 w

it
h 

a
K

o
v

sh
o

ff
 2

0
2

3
  

R
ea

di
ng

 w
it

h 
st

ud
en

ts
 w

it
h 

in
te

ll
ec

tu
al

  
w

or
d 

re
co

gn
it

io
n,

  
A

ge
: 

of
 s

ch
oo

l 
ag

e
st

ru
ct

u
re

d
 p

h
o

n
ic

s 
fo

u
n

d
at

io
n

di
sa

bi
li

ty
  

no
ns

en
se

 w
or

d 
fl

ue
nc

y
  

S
ev

er
it

y:
 m

od
er

at
e 

ID
(A

B
A

-i
n

fo
rm

ed
)

E
l 

K
h

ay
at

 e
t 

al
. 

2
0

1
2

In
te

ll
ig

en
t 

se
ri

ou
s 

ga
m

es
 s

ys
te

m
 f

or
B

as
ic

 n
um

er
ac

y,
A

ge
 r

an
ge

: 
7-

9 
ye

ar
s

E
du

ca
ti

on
al

 g
am

es
 w

it
h 

ad
ap

ti
ve

ch
il

dr
en

 w
it

h 
le

ar
ni

ng
 d

is
ab

il
it

ie
s

  
sy

m
bo

l 
re

co
gn

it
io

n 
an

d
  

S
ev

er
it

y:
 l

ea
rn

in
g

in
pu

t 
th

at
 a

re
 s

er
io

us
  

vi
su

al
 m

at
ch

in
g

  
im

pa
ir

m
en

ts
/m

il
d

  
ID

G
en

de
r:

 u
nk

no
w

n



ACADEMIC EARLY INTERVENTION AMONG IDS 93

Int J Edu Sci, 52(2): 86-97 (2026)

signed to suit minimum cognitive abilities, limiting
their generalisability to all levels of disability.

Table 1 shows age at the start of the interven-
tion is a crucial factor in its success. The earlier the
intervention begins, ideally before the age of 7, the
better the results, as shown in the studies by Fer-
nell et al. (2011) and Rakap and Balikci (2025), which
focused on the preschool stage (2-6 years). The
literature shows that the brain at this stage is more
malleable (neuroplasticity), easing the acquisition
of basic skills. In contrast, Alsolami’s (2025) study
shows that interventions can be effective even at
ages 9-12 years, but only if they are intensive and
individualised, showing that age is not entirely
decisive, but rather a strong indicator of the speed
of response and the extent of improvement. Table
1 shows that even though current research does
not show any notable disparities in the cognitive
reaction of boys and girls to academic treatments
for children with intellectual impairments, it con-
sistently shows that boys are more likely to be
diagnosed with intellectual and learning disabilities
(Tiengsomboon and Luvira 2024).

 In addition, some research shows that males
are more prone than girls to engage in externalis-
ing behaviours such as hyperactivity and conduct
impulsivity (Brooks et al. 2015). Even though these
behavioural traits may have an impact on class-
room participation or need extra behavioural sup-
port, they do not automatically diminish the child’s
ability to learn if the right individualised approach-
es are used. In conclusion, a person’s gender is
not a clear indicator of how successful academic
intervention will be. Rather, it serves as a marker of
risk and prevalence, and sometimes as a modera-
tor of behavioural comorbidities that may have an
indirect impact on learning environments.

Question 3: What are the most common patterns
of the intervention programs in improving the
academic skills of children with intellectual
disabilities?

The Effectiveness of Technological and AI-Based
Interventions

The most dependable and statistically signifi-
cant results come from technology-mediated in-
terventions. Alsolami (2025) implemented an AI-
powered adaptive learning approach with 70 Sau-

di boys between the ages of 9 and 12 who had mild
ID. The experimental group proved significant and
long-lasting improvements in matching, reading,
and numeracy, with effect sizes between moderate
to high, far beyond what is usually seen in ABA
outcomes.

The AI system customised content in real time,
overcoming social communication obstacles that
often hinder traditional instruction. By using the
Headsprout Early Reading program, a systematic,
computer-assisted phonics program, Herring and
Kovshoff’s 2023 study proved that cognitive-fo-
cused digital tools are superior to behavioural ones
in fostering literacy development, as seen by the
notable improvements in phonological awareness,
word identification, and fluency in nonsense words.
These interventions are effective because they pro-
vide quick, unbiased comments, allow for frequent,
self-paced practice in a stress-free environment, and
adapt to the student’s skill level as needed.

The Impact of Well-Structured Academic
Procedures and Parental Support

Programs based on the curriculum, like Chil-
dren’s School Success (Lieber et al. 2008), which
incorporates literacy and numeracy into play-based
preschool schedules. Parent-mediated academic
support (Guo and Keles 2025; Tiengsomboon and
Luvira 2024), where caregivers are trained to help
their children enhance their abilities at home. They
often produce mild outcomes and are more often com-
plementary than independent remedies, in contrast
to methods based on artificial intelligence.

The researcher concluded that the most effec-
tive approach is AI-driven adaptive learning sys-
tems. These methods concentrate squarely on aca-
demic content with accuracy, personalisation, and
scalability, leading to greater and more enduring
gains as opposed to behaviourally oriented strate-
gies. Future studies should look at incorporating
these models with family and school-based support
and extending them to various cultural contexts.

Despite the widespread use of ABA-based
techniques, such as discrete trial training and
prompting hierarchies, especially in autism-ID co-
morbidity situations like Fernell et al. (2011), the
outcomes are mostly evaluated in terms of adap-
tive behaviour (using Vineland scales) or engage-
ment rather than academic achievement. As an il-
lustration, Rakap and Balikci (2025) did not mea-



94 AMAL BINT SALEH ALHMLY

Int J Edu Sci, 52(2): 86-97 (2026)

sure gains in literacy or numeracy even though
Embedded Learning Opportunities (an ABA-de-
rived technique) improved participation in academ-
ic activities. According to Kim et al. (2025), the
effect size of ABA-based prompting in inclusive
classrooms was only moderate, and there was sig-
nificant variability among students. Most notably,
Fernell et al. (2011) emphasised that only children
with nearly average cognitive abilities showed
substantial improvement, and that the improve-
ment was in behavioural changes rather than reading
or math ability.

DISCUSSION

Early interventions can significantly improve
the academic abilities of youngsters with intellec-
tual impairments, but only when they are tailored,
developmentally right, and integrated into support-
ive ecological systems. According to this system-
atic study, focusing on nine important trials that
matched the inclusion criteria, revealed that early
intervention programs are unquestionably suc-
cessful in enhancing academic abilities in young-
sters with intellectual disabilities, but only if they
are structured following the principles of individu-
alisation and contextual interaction. Recent data
from 2024-2025 highlights the revolutionary po-
tential of artificial intelligence in tailoring educa-
tion for children with moderate intellectual impair-
ment. The study conducted by Alsolami (2025) in
Saudi Arabia found medium to big effect sizes for
AI-driven reading and numeracy gains in 9- to 12-
year-old boys, emphasising not only cognitive
advantages but also greater engagement, perhaps
because such systems reduce the social-commu-
nication obstacles that often plague traditional in-
struction. In a similar vein, El Khayat et al.’s (2012)
research proved that an Intelligent Serious Games
system enhanced the academic ability of 20 chil-
dren (aged 7-9) who had learning challenges, nota-
bly in visual and numerical abilities, further sup-
porting the potential of digital technologies to ease
individualised and adaptive learning.

Likewise, Kurzeja et al. (2024) systematically
reviewed computer-assisted teaching and found
that phonics-based digital tools like Headsprout
greatly enhance phonological awareness and de-
coding skills, even in youngsters with moderate
intellectual disabilities, if the instruction is scaf-
folded and error-corrected in real time. These re-
sults stand for a shift in emphasis from compliance

to academic subject matter and call into question
the historical supremacy of behavioural models.

Furthermore, the research showed that the fam-
ily context is essential to improving the efficacy of
these interventions. Guo and Keles’s (2025) sys-
tematic review revealed that including the family in
learning activities (such as shared reading, help-
ing with numeracy skills, and tracking daily
progress) was linked to notable gains in academic
performance and psychological well-being for chil-
dren with learning disabilities, and that these re-
sults apply to children with intellectual disabilities.
Tiengsomboon and Luvira’s (2024) study support-
ed this conclusion even more by showing that
parents who are aware of the specifics of their chil-
dren’s learning challenges and who change the
home support environment to meet their needs
allow their children to succeed academically de-
spite their disability. This suggests that early inter-
vention is not confined to the family’s everyday
activities.

However, organised instructional courses have
proved their efficacy in the classroom. Children
with intellectual impairments made considerable
gains in phonological awareness and word identi-
fication in the Headsprout Early Reading program,
a phonics-based curriculum that uses progressive
learning methods, as proved by Herring and
Kovshoff’s 2023 study. Tiengsomboon and Luvira
(2024), in response, emphasise the irreplaceable role
of parental attunement to a child’s learning style
and emotional state. Their qualitative study revealed
that academic persistence significantly improves
when caregivers adjust homework routines based
on observed frustration or interest. Furthermore,
Schuengel et al. (2023) argue that co-designing
interventions with families, rather than simply de-
livering them, improves both fidelity and psycho-
logical safety, an element missing from most AI tri-
als. The Children’s School Success approach (Lie-
ber et al. 2008) has also proven effective in foster-
ing pre-academic skills in preschool kids with dis-
abilities, such as letter recognition, counting, and
classification. According to a meta-analysis of 17
studies conducted by Kim et al. (2025), interven-
tions in inclusive classrooms, such as the use of
prompting, had a moderate positive impact on ac-
ademic achievement, particularly when supported
by individualised education plans (IEPs) and col-
laboration between special education and general
education teachers (see Table 1).
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However, this optimism needs to be tempered
by significant restrictions. Bandura’s social cogni-
tive theory (1977) holds that learning is socially
mediated rather than just algorithmic, as reminded
by Egele et al. (2025). Therefore, purely screen-based
methods run the danger of ignoring emotional regu-
lation, drive, and generalisation, especially in young-
sters who have concomitant communication or
attention issues

Table 1 shows a study by Yao et al. (2024) that
also says that children with intellectual disabilities
can only take part in mainstream classrooms if the
quality of their interactions with their classmates
and instructors is high enough to support their
academic development and foster their desire in
meaningful contexts. The degree of impairment
consistently proved to be the most influential fac-
tor in deciding outcomes. Every high-impact study
concentrated only on mild ID, and only Herring
and Kovshoff (2023) covered moderate cases, and
even then, improvements were restricted to basic
literacy. This raises ethical issues. Rakap and Ba-
likci’s (2025) study discovered that embedding
learning opportunities, incorporating academic
abilities into everyday activities like play or class-
room routines, boosts a child’s engagement and
eases the transfer of skills to real-world situations,
hence fostering sustainability. Furthermore, accord-
ing to Fernell et al. (2011) and Alsolami (2025),
youngsters with IQs under 50 benefit little from
existing models, writing down that they lack the
intensity, multimodality, or AAC integration that
this population needs. Additionally, there was a
noticeable underrepresentation of writing, a cru-
cial academic talent. Only two studies made men-
tion of writing, and only tangentially, such as trac-
ing and choosing symbols, despite its importance
to expression, identity, and future independence.
Neto and Aquino’s (2009) findings, which were
cited in the results, state that writing is exception-
ally difficult due to the demands placed on the
motor, linguistic, and executive functions. This
absence is consistent with their observation. How-
ever, emerging research on augmentative and al-
ternative communication (AAC) shows that digi-
tal tools may support written expression if they are
integrated early, a potential that is still overlooked
in mainstream intervention protocols. Ultimately,
cultural context is important. Most of the evidence
comes from high-income Arab or Western con-
texts. Parent-mediated models created in individu-

alistic communities may not be transferable to col-
lectivist cultures where extended family duties or
educational expectations may vary, according to
Guo and Keles (2025). As the global EdTech mar-
ket grows, a crucial gap is that AI devices that have
been trained on English-language phonics may make
errors in diglossic or non-alphabetic language
environments.

Inclusive education continues to be a hotly
debated topic. In their engaging study, Yao et al.
(2024) compellingly show that being physically
present in regular classrooms is not synonymous
with academic participation, rather, meaningful par-
ticipation is contingent upon the quality of peer
interaction, teacher expectations, and curriculum
adjustments. According to their research from 2024,
children with ID only succeed in school when their
teachers utilise varied materials and encourage
collaborative problem-solving. Kim et al. (2025),
on the other hand, warn that inclusion may unin-
tentionally exacerbate achievement gaps, especially
for students with moderate-to-severe ID, without
intensive, explicit instruction, such as systematic
prompting or visual aids. The tension highlights a
larger scholarly disagreement, wherein one school
advocates for naturalistic, socially integrated learn-
ing (Rakap and Balikci 2025), while the other claims
that organised, skill-based drills are essential for
entry (Herring and Kovshoff 2023). In conclusion,
the data show that the success of early interven-
tion programs depends on the integration of three
pillars of adaptive learning and technology, struc-
tured, evidence-based instruction, and an inclu-
sive classroom environment and social support
from the family, rather than on any one approach.
Individualised learning in the education of children
with intellectual disabilities is essentially the design
of adaptable interventions that can be tailored to
each child’s unique characteristics, as evidenced
by the variations in program efficacy that depend
on the child’s age and the severity of the disability.

To sum up, the field is shifting away from be-
haviourist remediation toward integrated, strength-
based models that incorporate evidence-based
pedagogy, responsive social scaffolding, and AI
personalisation. This change is, however, uneven,
as writing is ignored, moderate-to-severe ID is un-
derrepresented, and cultural validity is still assumed
rather than assessed. The most successful inter-
ventions are those that are customised to the
child’s cognitive profile, family environment, and
cultural reality, and that may combine technology,
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human aid, and environmental consciousness in a
flexible manner, rather than those that depend on a
single approach.

CONCLUSION

Early interventions are most successful in im-
proving academic skills in youngsters with intel-
lectual impairments when they are personalised,
well-organised, and contextually integrated, as
shown by this systematic review. Children with
mild intellectual disabilities experience the best re-
sults, which are most consistently reached through
family-mediated support, structured literacy pro-
grams, and technology-enhanced methods, nota-
bly artificial intelligence-driven systems. Particu-
larly those that make use of artificial intelligence
and adaptive learning systems, technology-en-
hanced methodologies show significant and last-
ing improvements in literacy, numeracy, and pre-
academic abilities. The age of the patient has an
impact on the speed and extent of progress, with
earlier interventions often resulting in greater ben-
efits, while gender has no significant effect on how
well therapy works. Active family involvement and
well-organised curriculum also make a significant
contribution to academic development, particular-
ly when tailored to the child’s cognitive capacity
and learning environment. While gender has a mi-
nor impact on how well treatment works, age has
an impact on the rate and degree of improvement,
and the severity of intellectual impairment is the
greatest moderator of intervention outcomes. Nev-
ertheless, writing abilities continue to be signifi-
cantly under addressed, and treatments for chil-
dren with moderate to severe intellectual disability
are still woefully lacking, underscoring crucial de-
ficiencies in both theory and practice, successful
intervention, combining personalised instruction,
technological aid, and collaborative interaction
among teachers, students, families, and inclusive
environments.

RECOMMENDATIONS

Based on this discussion, here are some rec-
ommendations for practitioners, policymakers, and
researchers. Integrating multiple intervention ap-
proaches, for example integrating artificial intelli-
gence with family support and evidence-based
teaching strategies to enhance the learning pro-

cess. To perfect educational outcomes for children
with intellectual disabilities, policymakers and prac-
titioners should place a high priority on integrat-
ing adaptive technologies with evidence-based
teaching techniques and family-mediated support.
Standardised proper assessment tools tailored to
the characteristics of the target groups to ensure
correct measurement of academic progress. Tar-
geted modules covering curriculum differentiation
and individualised instruction catered to different
cognitive ability levels are necessary in teacher
training programs. Through user-friendly digital
tools that give carers more power and increase
understanding of successful learning methods,
schools and communities should improve home-
school relationships.

FUTURE STUDIES

Despite the positive results, there are areas for
future research, like performing longitudinal stud-
ies to analyse the effectiveness of the interven-
tions over a period, focusing on children with mul-
tiple intellectual disabilities, extending research to
different contexts, and understanding the neural
systems that explain how children with disabilities
respond to educational interventions.

STUDY LIMITATIONS

The current study was limited to Web of Sci-
ence and Scopus, the most prominent databases
but research in another research engine may be not
included. Likewise, the study directed only on aca-
demic skills, while other skills may be not covered.

CONFLICTS OF INTEREST

The author claims that the study has no con-
flicts of interest.
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