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Abstract
Background  Children with autism may have communication needs that require individualized support. 
Augmentative and Alternative Communication (AAC) can support functional communication, but little is known 
about parent-reported AAC implementation in Palestine. This study examined parent-reported perceived benefits, 
barriers, and experiences of AAC use among children with autism in Nablus, Palestine.

Methods  A descriptive cross-sectional study was conducted among 75 parents or primary caregivers of children 
with autism who were using or receiving structured AAC training. Participants were recruited from specialized autism 
centers in Nablus. Data were collected using a structured questionnaire covering child and family characteristics, 
perceived AAC benefits and barriers, and experiences during AAC implementation. The perceived benefit score was 
calculated from six yes/no items. The final AAC experience score was calculated from seven positively worded items 
after two negatively worded acceptance-difficulty items were analyzed separately. Descriptive statistics, Mann–
Whitney U tests, Kruskal–Wallis tests, and Spearman’s correlations were used.

Results  The perceived AAC benefit score had a median of 6 (IQR 4–6) out of 6. The most frequently endorsed 
perceived benefit was increased communication opportunities (73/75, 97.3%), followed by perceived better behavior-
related interaction inside the home (65/75, 86.7%) and improved understanding of the child’s needs (64/74, 86.5%). 
Reported barriers included difficulty integrating AAC into daily routines (53/75, 70.7%) and difficulty accessing AAC 
programs (51/75, 68.0%). Awareness of alternative AAC systems was limited (25/75, 33.3%), and 23/74 parents/
caregivers (31.1%) agreed that AAC systems are suitable for all children. The seven-item AAC experience score showed 
good internal consistency (Cronbach’s α = 0.841) and had a median of 16.0 (IQR 12.75–19.0) out of 21. A positive 
correlation was observed between perceived benefit score and AAC experience score (rs = 0.426, p < 0.001).
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​​Introduction
Effective communication is essential for early child devel-
opment, social participation, learning, family interaction, 
and overall well-being [1]. Communication can be par-
ticularly challenging for children with autism spectrum 
disorder and other developmental or neurological con-
ditions associated with complex communication needs 
[2]. Autism spectrum disorder (ASD) is a neurodevelop-
mental condition characterized by persistent difficulties 
in social communication and social interaction, together 
with restricted, repetitive patterns of behavior, interests, 
or activities [3]. Recent estimates from the Centers for 
Disease Control and Prevention indicate that approxi-
mately 1 in 31 children aged 8 years has been identified 
with autism spectrum disorder, compared with 1 in 59 
children in 2014 [4, 5]. This increase may partly reflect 
greater awareness, changes in diagnostic practices, and 
broader access to assessment services [6]. Nevertheless, 
communication support remains a central concern, as a 
proportion of children with autism are minimally verbal 
or have limited functional speech [7].

Augmentative and Alternative Communication (AAC) 
refers to a range of strategies and systems used to sup-
port communication when natural speech is limited, 
insufficient, or not consistently functional. AAC includes 
unaided methods, such as gestures, signs, and facial 
expressions, as well as aided methods, such as picture 
cards, communication boards, visual symbols, the Picture 
Exchange Communication System, speech-generating 
devices, tablet-based systems, and mobile applications 
[8, 9]. AAC may be used to supplement existing speech 
or provide an alternative means of communication, with 
the goal of supporting functional communication across 
home, educational, and therapeutic settings.

AAC has been increasingly studied among children 
with autism and complex communication needs. Impor-
tantly, evidence does not support the concern that AAC 
prevents speech development. Schlosser and Wendt 
reported that AAC interventions did not impede speech 
production in children with autism, and White and Ayres 
similarly summarized evidence on AAC and speech pro-
duction among individuals with autism spectrum disor-
der [10, 11].

Romski and Sevcik also challenged common myths 
about AAC in early intervention, emphasizing that AAC 
can be considered across ages, developmental levels, 

and communication profiles when individualized to the 
child’s needs [12]. Ganz further highlighted the impor-
tance of continuing AAC research among individuals 
with autism spectrum disorder, including issues related 
to implementation, individualization, communication 
outcomes, and future research priorities [13].

AAC systems differ substantially in complexity, cost, 
accessibility, and implementation requirements. Low-
technology approaches, such as picture cards, communi-
cation boards, visual supports, and PECS-based systems, 
may be more feasible in resource-limited settings, while 
high-technology systems, including speech-generating 
devices and mobile applications, may provide expanded 
communication options but require device access, tech-
nical support, user training, and culturally appropriate 
language content. Technology-based AAC examples also 
demonstrate the importance of usability and cultural-
linguistic adaptation. Hijab and Al-Thani et al. devel-
oped the MAAN multimodal messaging application, 
which incorporated text-to-speech, speech-to-text, and 
communication-symbol features to support communica-
tion among adults with autism spectrum disorder in an 
Arabic-speaking regional context [14]. An and Feng et 
al. developed and evaluated Yuudee, a speech-generating 
AAC mobile application for minimally verbal children 
with autism in Mainland China, illustrating how app-
based AAC can be adapted to specific language and ser-
vice contexts [15].

Parents and caregivers play a central role in AAC 
implementation because AAC use must extend beyond 
clinical or educational sessions into daily routines, family 
interactions, and natural communication opportunities. 
Parental acceptance, confidence, training, and perceived 
usefulness can influence whether AAC is used consis-
tently and meaningfully. Berenguer and Martínez et al. 
reported that parents’ perceptions and experiences with 
AAC are shaped by perceived child benefit, emotional 
adjustment, professional guidance, and daily implemen-
tation demands [2]. Donato and Spencer et al. identified 
barriers and facilitators to AAC use among children with 
autism and their communication partners, including 
access to support, training, attitudes, system suitability, 
and integration into everyday contexts [16].

Despite growing international evidence, limited 
research has examined AAC use among children with 
autism in Palestine and similar Arabic-speaking or 

Conclusion  Parents/caregivers commonly reported AAC-related perceived benefits, but barriers to access and daily 
integration were frequent and awareness of alternative systems was limited. Findings should be interpreted cautiously 
because of the cross-sectional parent-report design, but they support structured parent education, individualized 
AAC selection, and continued professional follow-up.
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resource-limited settings. Local factors, including avail-
ability of specialized services, affordability, professional 
training, Arabic-language AAC resources, access to high-
technology systems, and family routines, may shape how 
parents experience AAC implementation. Understanding 
these perceptions is particularly important in contexts 
where AAC services may be limited to selected centers 
and where families may rely heavily on professional guid-
ance to integrate AAC into home routines.

Therefore, this study aimed to examine parent-reported 
perceived benefits, barriers, and experiences of AAC 
use among children with autism in Nablus, Palestine. 
Specifically, the study described perceived AAC-related 
benefits, reported access and integration barriers, paren-
tal knowledge of alternative AAC systems, perceived 
general suitability of AAC, parent-reported experiences 
during AAC implementation, and exploratory associa-
tions between these scores and selected child and family 
characteristics.

Methods
Study design, setting, and population
This was a descriptive cross-sectional study conducted 
in Nablus, Palestine, among parents and primary care-
givers of children with autism who were using or receiv-
ing structured training in Augmentative and Alternative 
Communication (AAC) systems. The study examined 
parent-reported perceived benefits, barriers, and experi-
ences related to AAC use. Because the study used a cross-
sectional parent-report design, it did not objectively 
measure intervention effects or changes in child commu-
nication, behavior, or family interaction over time.

Participants were recruited from specialized autism 
centers in Nablus, Palestine that provide diagnostic and 
intervention services for children with autism and imple-
ment AAC systems within their clinical and educational 
programs. These centers were selected because they had 
direct access to the target population of children cur-
rently receiving AAC-related services.

Participants and eligibility criteria
The study included parents or primary caregivers of 
children with autism who were actively using or under-
going structured training in AAC systems at the time of 
data collection. Children were eligible if they had been 
exposed to AAC services for at least six months before 
the survey, allowing parents or caregivers to report on 
their experience with AAC implementation.

Autism diagnosis was documented by the participating 
specialized autism centers and was based on the Diag-
nostic and Statistical Manual of Mental Disorders, Fifth 
Edition (DSM-5) criteria. Diagnoses were made through 
multidisciplinary assessment by qualified special-
ists, including pediatric neurologists or developmental 

pediatricians, clinical psychologists or psychometricians, 
speech-language pathologists, and special education spe-
cialists, according to the assessment procedures used in 
the participating centers. Children without documented 
evidence of autism diagnosis were not eligible for inclu-
sion. The participating children had varying expressive 
language abilities. Both verbal and minimally verbal chil-
dren were eligible for inclusion because AAC was used 
to support functional communication according to each 
child’s individual communication profile. However, ver-
bal status was not collected as a separate categorical vari-
able in the questionnaire; therefore, the study could not 
compare parental perceptions or experiences according 
to verbal ability.

Parents or caregivers were eligible if they were actively 
involved in the child’s daily care and communication rou-
tines, lived in Nablus city or surrounding areas, and were 
able to understand and complete the questionnaire. Fam-
ilies were excluded if the child had not yet started AAC 
use or training, had discontinued AAC before the study 
period, lived outside the study area, or if the question-
naire responses were insufficient for analysis.

AAC systems and implementation context
AAC was defined broadly to include aided and unaided 
communication methods used to support functional 
communication. In the participating centers, AAC imple-
mentation was predominantly based on low-technology 
systems. The most commonly used AAC approaches 
included the Picture Exchange Communication System, 
communication boards, picture cards, visual symbols, 
whiteboards, and other visual support materials. Simple 
gestures or basic manual signs were also used in some 
cases as supplementary communication strategies. A 
small number of children used standard tablet devices 
with basic speech-output or text-to-speech applications; 
however, dedicated high-technology speech-generating 
devices were limited.

AAC systems were implemented through a multidisci-
plinary approach. Speech-language pathologists primar-
ily introduced and trained children in AAC use during 
therapy sessions. Special education staff supported the 
integration of AAC into educational activities and struc-
tured routines within the centers. Parents also received 
guidance from the clinical team to support AAC use at 
home and reinforce communication strategies in daily 
routines.

Sample size
No formal local registry was available for the number 
of children with autism using AAC systems in Nablus. 
Based on local center estimates, the accessible population 
of children with autism receiving AAC-related services 
was approximately 80. The minimum required sample 
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A pilot test was conducted with 10 parents of chil-
dren with autism from the same target population. Pilot 
participants were not included in the final analysis. The 
pilot test assessed clarity, comprehensibility, feasibility of 
administration, and item wording. Minor revisions were 
made before final data collection.

Internal consistency was assessed using Cronbach’s 
alpha for the constructed scores. The perceived ben-
efit score, calculated from six positively worded ben-
efit items, showed acceptable internal consistency 
(Cronbach’s α = 0.75). The nine-item experience scale 
showed low internal consistency after inclusion of the 
two negatively worded acceptance-difficulty items (Cron-
bach’s α = 0.553). Therefore, these two negatively worded 
items were analyzed separately as acceptance-difficulty 
items and were not included in the total experience score. 
The final AAC experience score was calculated from 
seven positively worded experience items and showed 
good internal consistency (Cronbach’s α = 0.841). The 
seven-item score ranged from 0 to 21, with higher scores 
indicating more favorable parent-reported AAC experi-
ences (Supplementary file 1).

Variable definitions and scoring
The perceived AAC benefit score was calculated by sum-
ming six yes/no items related to perceived communi-
cation opportunities, understanding the child’s needs, 
behavior-related interaction inside and outside the home, 
frustration or behavioral-emotional expression, and inde-
pendence. Each endorsed perceived benefit was scored 
as 1, and non-endorsement was scored as 0. The total 
perceived benefit score ranged from 0 to 6, with higher 
scores indicating a greater number of parent-reported 
perceived AAC-related benefits.

Barrier items were analyzed separately and were not 
included in the perceived benefit score. These included 
difficulty integrating AAC into the child’s daily routine 
and difficulty accessing AAC programs. Parent knowl-
edge of alternative AAC systems and perceived general 
suitability of AAC systems were also analyzed as separate 
items.

The AAC experience items were rated using four 
ordered response options: never, sometimes, mostly, 
and always. The final AAC experience score was calcu-
lated from seven positively worded experience items, 
scored from 0 to 3. The total score ranged from 0 to 21, 
with higher scores indicating more favorable parent-
reported AAC experiences. The two negatively worded 
acceptance-difficulty items were not included in the total 
experience score because their inclusion reduced internal 
consistency; instead, they were reported separately at the 
item level.

For inferential analyses, child age was analyzed in three 
groups: less than 3 years, 4–5 years, and 6–12 years. 

size was calculated using an online sample-size calcula-
tor [17] assuming a 95% confidence level, a 5% margin of 
error, and an expected response distribution of 50% to 
provide the most conservative estimate. The minimum 
required sample size was 67 participants. The final sam-
ple included 75 parents or primary caregivers, exceeding 
the minimum calculated sample size.

Data collection
Data were collected using a structured questionnaire 
administered in both paper-based and electronic for-
mats. Questionnaires were distributed through the par-
ticipating autism centers. Some parents completed paper 
questionnaires at the centers, while others received the 
questionnaire electronically through the centers or thera-
pists and returned it after completion. This approach was 
used because direct contact with all eligible parents was 
not consistently feasible and because parents’ attendance 
schedules varied.

The questionnaire consisted of three sections. The first 
section collected sociodemographic and child-related 
information, including child age, child gender, parental 
education, additional child disorders, number of children 
in the family, and duration of AAC training. The second 
section assessed parent-reported perceived benefits of 
AAC use, barriers to AAC access and daily integration, 
parental knowledge of alternative AAC systems, and per-
ceived general suitability of AAC systems. The third sec-
tion assessed parent-reported experiences during AAC 
implementation, including professional support, follow-
up, confidence using AAC, perceived individual fit, team 
cooperation, and consideration of the child’s and family’s 
emotional and psychological needs.

Questionnaire development, pilot testing, content validity, 
and reliability
The questionnaire was developed after reviewing relevant 
literature on AAC use, parental perceptions and experi-
ences, family acceptance, barriers and facilitators to AAC 
implementation, and communication- and behavior-
related AAC outcomes among children with autism and 
complex communication needs [2, 10, 12, 13, 16, 18–20]. 
The initial item pool was designed to cover domains 
aligned with the study objectives, including perceived 
communication-related benefits, behavior-related per-
ceptions, family interaction, parental acceptance, access 
barriers, and implementation experience.

The draft questionnaire was reviewed by a panel of five 
experts in speech-language pathology, special education, 
and clinical assessment. The expert review focused on 
item relevance, clarity, clinical appropriateness, cultural 
suitability, and content coverage. Based on expert feed-
back, some items were reworded and the questionnaire 
structure was refined.
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Additional child disorders were collapsed into two cat-
egories: no additional disorder and any additional disor-
der. Father’s and mother’s education levels were collapsed 
into three categories for inferential analysis: secondary/
diploma or less, bachelor’s degree, and postgraduate edu-
cation. These collapsed categories were used to reduce 
sparse subgroup counts.

Statistical analysis
Data were analyzed using IBM SPSS Statistics version 26. 
Categorical variables were summarized using frequencies 
and percentages. Percentages were calculated using valid 
responses for each variable because some items had miss-
ing responses. Continuous and ordinal variables were 
summarized using medians and interquartile ranges.

The Kolmogorov–Smirnov and Shapiro–Wilk tests 
were used to assess the normality of continuous score 
variables. Because the variables were ordinal or non-
normally distributed, non-parametric tests were used. 
The Mann–Whitney U test was used for comparisons 
between two independent groups, and the Kruskal–Wal-
lis test was used for comparisons involving three inde-
pendent groups. Spearman’s rank correlation was used 
to assess associations between ordinal or non-normally 
distributed continuous variables, including associations 
between perceived benefit score, AAC experience score, 
number of children in the family, and duration of AAC 
training.

All inferential analyses were exploratory. A p-value 
of less than 0.05 was considered statistically significant. 
Because multiple exploratory comparisons were con-
ducted and some subgroups were small, isolated statisti-
cally significant findings were interpreted cautiously.

Ethical approval
The study was approved by the Institutional Review 
Board of An-Najah National University (IRB reference: 
HSP. Dec. 2023/8). Participation was voluntary, and 
informed consent was obtained before questionnaire 
completion. No identifiable personal data were included 
in the analysis dataset, and all responses were handled 
confidentially. This was an observational cross-sectional 
study and did not involve any clinical trial intervention; 
therefore, clinical trial registration was not applicable.

Results
Sociodemographic and child-related characteristics
A total of 75 parents or primary caregivers participated 
in the study. Among children with valid age data, 38/74 
(51.4%) were aged 6–12 years, 30/74 (40.5%) were aged 
4–5 years, and 6/74 (8.1%) were younger than 3 years. 
Among children with valid gender data, 51/73 (69.9%) 
were male and 22/73 (30.1%) were female.

Regarding parental education, 41/75 fathers (54.7%) 
and 45/75 mothers (60.0%) had a bachelor’s degree. Most 
children had no parent-reported additional disorder 
besides autism (53/73, 72.6%). Among those with addi-
tional disorders, cognitive disorders were the most fre-
quently reported (13/73, 17.8%). The median number of 
children in the family was 3 (IQR 2–4). The median dura-
tion of AAC training was 24 months (IQR 12–24) among 
participants with available data. Sociodemographic and 
child-related characteristics are shown in Tables 1 and 2.

Parent-reported perceived benefits, barriers, AAC 
knowledge, and general suitability
Parents/caregivers commonly reported perceived 
AAC-related benefits. The perceived AAC benefit 
score had a median of 6 (IQR 4–6) out of 6. The most 
frequently endorsed perceived benefit was increased 

Table 1  Characteristics of participating children and families
Variable Frequency Per-

cent 
(%)

Child Age (n = 74)

  Less than 3 Years Old 6 8.1

  4–5 Years old 30 40.5

  6–12 Years old 38 51.4

Child Gender(n = 73)

  Male 51 69.9

  Female 22 30.1

Father Education Level

  Secondary Education 23 30.7

  Diploma 1 1.3

  Bachelor 41 54.7

  Master 8 10.7

  PhD or higher 2 2.7

Mother Education Level

  Secondary Education 19 25.3

  Diploma 2 2.7

  Bachelor 45 60.0

  Master 7 9.3

  PhD or higher 2 2.7

Does your child suffer from any other 
disorders or problems in addition to 
autism spectrum disorder? (n = 73)

  No 53 72.6

  Cognitive 13 17.8

  Auditory 3 4.1

  Others 4 5.5

Table 2  Continuous child and family characteristics
Variable Median Interquar-

tile Range 
(Q1–Q3)

Unit

Age of children 6 4–12 years

Number of children in family 3 2–4 —

Length of AAC training(n = 72) 24 12–24 months
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communication opportunities (73/75, 97.3%), followed by 
improved behavior-related interaction inside the home 
(65/75, 86.7%) and improved understanding of the child’s 
needs (64/74, 86.5%).

Reported barriers were also common. Difficulty inte-
grating AAC into the child’s daily routine was reported 
by 53/75 parents/caregivers (70.7%), and difficulty 
accessing AAC programs was reported by 51/75 (68.0%). 
Awareness of alternative AAC systems was limited, with 
25/75 parents/caregivers (33.3%) reporting knowledge of 
other systems that could be used in addition to the sys-
tem used by their child. In addition, 23/74 parents/care-
givers (31.1%) agreed that AAC systems are suitable for 
all children (Table 3).

Parent-reported experiences during AAC implementation
The final AAC experience score was calculated from 
seven positively worded items after excluding the two 
negatively worded acceptance-difficulty items from the 
total score. Among participants with complete data for 

the seven experience items, the median AAC experience 
score was 16.0 (IQR 12.75–19.0) out of 21. The seven-
item experience score showed good internal consistency 
(Cronbach’s α = 0.841). The two acceptance-difficulty 
items were retained in Table  4 as descriptive items but 
were not included in the total experience score.

At the item level, the highest “Always” response was 
reported for receiving appropriate guidance and sup-
port from specialists or trainers (46/71, 64.8%), followed 
by specialists or trainers being responsive to the child’s 
changing needs and making necessary adjustments 
(37/72, 51.4%) and providing continuous assistance and 
follow-up (35/72, 48.6%). Initial difficulty accepting AAC 
for the child was also reported, with 31/72 parents/care-
givers (43.1%) responding “Always” to this item. Contin-
ued difficulty accepting AAC after some time had passed 
was less frequently reported as “Always” (13/72, 18.1%) 
(Table 4).

Exploratory associations with parent-reported perceived 
AAC benefit score
Exploratory analyses showed no statistically significant 
differences in parent-reported perceived AAC benefit 
scores according to child gender, child age group, pres-
ence of an additional child disorder, father’s education 
level, or mother’s education level. Median perceived ben-
efit scores were generally high across all examined sub-
groups (Table 5).

Spearman correlation analysis showed a weak posi-
tive correlation between the number of children in the 
family and the perceived AAC benefit score (rs = 0.231, 
p = 0.046). The length of AAC training was not sig-
nificantly correlated with the perceived benefit score 
(rs = 0.136, p = 0.254) (Table 6).

Exploratory associations with the seven-item AAC 
experience score
Exploratory analyses showed no statistically significant 
differences in the seven-item AAC experience score 
according to child gender, child age group, presence of 
an additional child disorder, father’s education level, or 
mother’s education level. Although parents/caregivers 
in the secondary/diploma-or-less education groups had 
slightly higher median experience scores than other edu-
cation groups, these differences did not reach statistical 
significance and should be interpreted cautiously because 
of the exploratory nature of the analyses and small sub-
group sizes (Table 7).

Spearman correlation analysis showed no statistically 
significant correlation between the seven-item AAC 
experience score and either the number of children in the 
family (rs = 0.180, p = 0.137) or the length of AAC training 
(rs = − 0.102, p = 0.408) (Table 8).

Table 3  Parent-reported perceived benefits, barriers, AAC 
knowledge, and general suitability
No. Item Yes n 

(%)
No n 
(%)

Perceived benefits

1 AAC systems increased my child’s communica-
tion opportunities.

73 
(97.3)

2 
(2.7)

2 AAC systems helped me understand my child’s 
needs and interact with my child.

64 
(86.5)

10 
(13.5)

3 AAC systems helped improve my child’s 
behavior-related interaction inside the home.

65 
(86.7)

10 
(13.3)

4 AAC systems helped improve my child’s 
behavior-related interaction outside the home.

54 
(72.0)

21 
(28.0)

5 AAC systems helped reduce my child’s frustra-
tion or behavioral-emotional difficulties.

60 
(80.0)

15 
(20.0)

6 AAC systems helped my child become more 
independent, such as making choices or 
expressing wishes.

61 
(81.3)

14 
(18.7)

Barriers to AAC use and access

7 I had difficulty integrating AAC systems into my 
child’s daily routine.

53 
(70.7)

22 
(29.3)

8 It was difficult for my child to access AAC 
programs.

51 
(68.0)

24 
(32.0)

Parent knowledge of alternative AAC systems

9 I know about other AAC systems that could be 
used in addition to my child’s current system.

25 
(33.3)

50 
(66.7)

Perceived general suitability of AAC systems

10 AAC systems are suitable for all children. 23 
(31.1)

51 
(68.9)

Variable Median (IQR) Possible range
Perceived AAC benefit score 6 (4–6) 0–6
Percentages were calculated using valid responses for each item. The perceived

AAC benefit score was calculated from the six perceived-benefit items and ranged

from 0 to 6, with higher scores indicating a greater number of parent-reported

perceived AAC-related benefits

AAC Augmentative and Alternative Communication
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Relationship between perceived AAC benefit and AAC experience
Spearman correlation analysis showed a statistically sig-
nificant positive correlation between the perceived AAC 

benefit score and the seven-item AAC experience score 
(rs = 0.426, p < 0.001). Parents/caregivers who reported a 
greater number of perceived AAC-related benefits also 
tended to report more favorable experiences during AAC 
implementation (Table 9).

Discussion
This cross-sectional study examined parent-reported 
perceived benefits, barriers, and experiences of AAC 
use among children with autism in Nablus, Palestine. 
Overall, participating parents and caregivers commonly 
reported perceived AAC-related benefits, particularly in 
relation to communication opportunities, understanding 
the child’s needs, behavior-related interaction inside the 
home, reduced frustration or behavioral-emotional dif-
ficulties, and independence. At the same time, reported 
barriers to AAC access and integration into daily rou-
tines were common, and parental awareness of alterna-
tive AAC systems was limited. The seven-item AAC 
experience score showed good internal consistency, and a 
positive association was observed between the perceived 

Table 5  Exploratory associations between parent-reported 
perceived AAC benefit score and child/family characteristics
Variable Category Valid 

n
Median 
(IQR)

Mean 
rank

p-
val-
ue

Child gender Male 51 6 (5–6) 37.77 0.599

Female 22 6 (4–6) 35.20

Child age group < 3 years 6 5.5 
(3.5–6)

34.67 0.761

4–5 years 30 6 (4–6) 36.05

6–12 years 38 6 (5–6) 39.09

Additional child 
disorder

No additional 
disorder

53 6 (4–6) 36.30 0.614

Any additional 
disorder

20 6 (5–6) 38.85

Father’s 
education

Secondary/di-
ploma or less

24 6 (5–6) 40.98 0.501

Bachelor 41 6 (4–6) 37.65

Postgraduate 10 5 
(4.75–6)

32.30

Mother’s 
education

Secondary/di-
ploma or less

21 6 (5–6) 44.38 0.214

Bachelor 45 5 (4–6) 35.22

Postgraduate 9 6 (3.5–6) 37.00
Perceived AAC benefit score ranged from 0 to 6, with higher scores indicating a 
greater number of parent−reported perceived AAC benefits. Mann–Whitney U 
test was used for two−group comparisons, and Kruskal–Wallis test was used for 
comparisons involving three groups. Percentages and analyses were based on 
valid responses

Table 6  Spearman correlations between continuous factors and 
parent-reported perceived AAC benefit score
Variable Valid n Spearman’s rho p-value
Number of children in family 75 0.231 0.046
Length of AAC training, months 72 0.136 0.254
Spearman’s rank correlation test was used. Perceived AAC benefit score ranged 
from 0 to 6, with higher scores indicating a greater number of parent−reported 
perceived AAC benefits

 Significant p−values are shown in bold

Table 4  Parent-reported experiences during AAC implementation
No. Item Never

n (%)
Sometimes
n (%)

Mostly
n (%)

Always
n (%)

1 I’m getting appropriate guidance and support from the competent authorities (specialists or 
trainers) in training my child on this system.

1 (1.4) 9 (12.7) 15 (21.1) 46 (64.8)

2 I had difficulty accepting this system for my child at first. 5 (6.9) 10 (13.9) 26 (36.1) 31 (43.1)

3 I still have problems accepting this system for my child
even though some time has passed since he started training on it.

10 (13.9) 23 (31.9) 26 (36.1) 13 (18.1)

4 The specialists and trainers on this system are responsive to my child’s changing needs and 
make adjustments in the system in accordance with his needs.

1 (1.4) 10 (13.9) 24 (33.3) 37 (51.4)

5 The specialists and trainers on this system provide continuous assistance and constant follow 
up to the use of, and understand this system as required.

2 (2.8) 11 (15.3) 24 (33.3) 35 (48.6)

6 I feel confident and able to use these systems effectively to communicate with my child. 2 (2.8) 19 (26.4) 23 (31.9) 28 (38.9)

7 Augmentative or alternative communication (AAC) systems suit the individual needs of my 
child.

2 (2.8) 11 (15.3) 38 (52.8) 21 (29.2)

8 There is good understanding and effective cooperation between the work team in the ap-
plication of this system.

0 (0.0) 22 (30.6) 22 (30.6) 28 (38.9)

9 The emotional and psychological needs of my child and family are taken into account when 
implementing this system.

5 (7) 25 (35.2) 15 (21.1) 26 (36.6)

Variable Valid n Median 
(IQR)

Possible 
range

AAC experience score, 7 positive items 70 16.0 
(12.75–19.0)

0–21

Valid responses varied by item. The AAC experience score was calculated from seven positively worded items and ranged from 0 to 21. The two acceptance−difficulty items were 
analyzed separately and were not included in the total score
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AAC benefit score and the AAC experience score. These 
findings should be interpreted as parent-reported per-
ceptions and experiences rather than objective evidence 
of AAC intervention effects.

The high endorsement of perceived communication-
related benefits is consistent with the broader AAC 
literature, which supports AAC as a communication 
approach for individuals with complex communication 
needs. Importantly, previous evidence does not support 
the concern that AAC prevents speech development. 
Schlosser and Wendt [10] reported that AAC interven-
tions did not impede speech production in children with 
autism, and White and Ayres [11] similarly reviewed evi-
dence on AAC and speech production among individu-
als with autism spectrum disorder. Although the present 
study did not objectively measure speech, communica-
tion, or behavioral outcomes, the high proportion of par-
ents who perceived AAC as increasing communication 
opportunities suggests that families may view AAC as a 
useful support for functional communication in daily life.

Parents also commonly reported perceived benefits 
related to understanding the child’s needs, behavior-
related interaction inside the home, reduced frustration 
or behavioral-emotional difficulties, and greater indepen-
dence. These findings align with previous work suggest-
ing that AAC may support communication functions and 
reduce challenging behavior when communication needs 
are better addressed. Drager and Light [19] described the 
role of AAC interventions in supporting communication 
and language among young children with complex com-
munication needs, while Walker and Snell [20] reported 
that AAC interventions may be associated with reduc-
tions in challenging behavior. However, the present find-
ings should be interpreted cautiously because this study 
relied on parent report and did not include direct obser-
vation of AAC use or objective behavioral assessment. 
Therefore, the results indicate perceived AAC-related 
benefits within this sample rather than measured changes 
attributable to AAC.

A notable finding was that only about one-third of par-
ents reported knowledge of alternative AAC systems, and 
a similarly small proportion agreed that AAC systems 
are suitable for all children. These findings may reflect 
limited awareness of the range of AAC options, but they 
may also indicate that parents recognize the need for 
individualized AAC selection. Romski and Sevcik [12] 
challenged common myths about AAC and emphasized 
that AAC can be considered across ages and develop-
mental profiles when individualized to the child’s needs. 
Ganz [13] also highlighted the importance of research 
on AAC implementation, individualization, communica-
tion outcomes, and future directions among individuals 

Table 8  Spearman correlations between continuous factors and 
seven-item AAC experience score
Variable Valid n Spearman’s rho p-value
Number of children in family 70 0.180 0.137

Length of AAC training, months 68 −0.102 0.408
Spearman’s rank correlation test was used. The AAC experience score was 
calculated from seven positively worded items and ranged from 0 to 21, with 
higher scores indicating more favorable parent−reported AAC experiences. The 
two negatively worded acceptance−difficulty items were analyzed separately 
and were not included in the total score

Table 9  Correlation between parent-reported perceived AAC 
benefit score and seven-item AAC experience score
Variables Valid n Spearman’s rho p-value
Perceived AAC benefit 
score vs. seven-item AAC 
experience score

70 0.426 < 0.001

Spearman’s rank correlation test was used. The perceived AAC benefit score 
ranged from 0 to 6, with higher scores indicating a greater number of parent−
reported perceived AAC benefits. The AAC experience score was calculated 
from seven positively worded items and ranged from 0 to 21, with higher 
scores indicating more favorable parent−reported AAC experiences. The two 
negatively worded acceptance−difficulty items were analyzed separately and 
were not included in the total score

Significant p−values are shown in bold

Table 7  Exploratory associations between the seven-item AAC 
experience score and child/family characteristics
Variable Category Valid 

n
Median (IQR) Mean 

rank
p-
value

Child 
gender

Male 47 15.0 
(13.0–19.0)

34.14 0.821

Female 21 16.0 
(11.5–19.0)

35.31

Child age 
group

< 3 years 6 17.5 
(6.75–19.5)

35.50 0.804

4–5 years 26 16.0 
(13.75–19.0)

36.92

6–12 years 37 15.0 
(12.0–19.5)

33.57

Addi-
tional child 
disorder

No additional 
disorder

50 16.0 
(13.0–19.0)

35.19 0.630

Any additional 
disorder

18 15.5 
(10.5–19.0)

32.58

Father’s 
education

Secondary/di-
ploma or less

22 17.0 
(13.75–21.0)

41.82 0.206

Bachelor 39 15.0 
(11.0–18.0)

32.33

Postgraduate 9 16.0 
(10.5–18.0)

33.78

Mother’s 
education

Secondary/di-
ploma or less

20 17.0 
(14.5–21.0)

44.23 0.073

Bachelor 44 15.0 
(11.0–18.75)

32.19

Postgraduate 6 16.0 
(10.5–16.75)

30.67

The AAC experience score was calculated from seven positively worded items 
and ranged from 0 to 21, with higher scores indicating more favorable parent−
reported AAC experiences. The two negatively worded acceptance−difficulty 
items were analyzed separately and were not included in the total score. Mann–
Whitney U test was used for two−group comparisons, and Kruskal–Wallis 
test was used for three−group comparisons. Analyses were based on valid 
responses
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with autism spectrum disorder. In the current setting, 
where AAC implementation was predominantly based 
on low-technology systems and high-technology speech-
generating devices were limited, parental knowledge of 
alternative AAC options may be shaped by service avail-
ability, professional counseling, cost, and access to cul-
turally and linguistically appropriate AAC resources.

The high frequency of reported barriers to integrating 
AAC into daily routines and accessing AAC programs is 
consistent with previous literature on AAC implemen-
tation. Donato and Spencer [16] identified barriers and 
facilitators to AAC use among children with autism and 
their communication partners, including limited train-
ing, access barriers, attitudes, system suitability, and dif-
ficulty embedding AAC into everyday contexts. Similarly, 
Andzik and LaRouech [18] emphasized that parents’ per-
spectives from assessment to implementation are shaped 
by professional guidance, communication-partner sup-
port, and the practicality of using AAC across settings. 
In the present study, barriers were reported despite high 
perceived benefits, suggesting that positive parental per-
ceptions alone may not be sufficient for successful AAC 
implementation. Families may require practical coach-
ing, repeated follow-up, and coordinated support across 
home, therapy, and educational environments.

Parents’ reported experiences during AAC implemen-
tation were generally favorable, particularly regarding 
guidance and support from specialists, responsiveness 
to the child’s changing needs, and continuous follow-up. 
These domains are important because AAC implemen-
tation depends not only on selecting a communication 
system but also on training communication partners 
and adapting the system to the child’s evolving needs. 
Berenguer and Martínez [2] reported that parents’ expe-
riences with AAC are shaped by perceived child benefit, 
emotional adjustment, professional support, and daily 
implementation demands. Gardiner and Bowden [21] 
also highlighted that parents’ perceptions and emotional 
responses to AAC are closely linked to how AAC affects 
communication, family interaction, and the parent-child 
relationship. The present findings support the impor-
tance of family-centered AAC services in which parents 
are active partners in implementation rather than passive 
recipients of recommendations.

The two negatively worded acceptance-difficulty items 
provided additional insight into parental adjustment to 
AAC. Many parents reported initial difficulty accept-
ing AAC for their child, while fewer reported continued 
difficulty after some time had passed. This pattern may 
suggest that acceptance can evolve with exposure, pro-
fessional support, and perceived child benefit. However, 
because this was a cross-sectional study, changes in 
acceptance over time could not be assessed. The decision 
to analyze these acceptance-difficulty items separately 

was also methodologically important, as their inclusion 
reduced the internal consistency of the experience scale. 
Reporting these items separately allowed the study to 
retain clinically meaningful information about parental 
acceptance while maintaining a more reliable seven-item 
experience score.

Most exploratory subgroup analyses showed no statis-
tically significant differences in perceived benefit or expe-
rience scores according to child gender, child age group, 
additional child disorder, or parental education. These 
findings suggest that, within this sample, parent-reported 
perceived benefits and experiences were broadly simi-
lar across the examined child and family characteristics. 
However, these analyses were exploratory, and some sub-
group sizes were small; therefore, the absence of statis-
tically significant differences should not be interpreted 
as evidence that these factors are unimportant. AAC 
suitability and family experience are likely influenced 
by more specific factors that were not measured in this 
study, such as verbal status, expressive language level, 
cognitive profile, communication goals, type of AAC sys-
tem used, intensity of training, school support, and fam-
ily resources.

The weak positive association between number of 
children in the family and perceived AAC benefit score 
should be interpreted cautiously. Although this associa-
tion reached statistical significance, the correlation was 
small and may reflect unmeasured family-level factors 
rather than a direct relationship. In contrast, the num-
ber of children and the length of AAC training were not 
significantly associated with the seven-item AAC expe-
rience score. These findings do not support strong con-
clusions about family size or AAC training duration as 
determinants of parent-reported AAC experience. Lon-
ger duration of AAC exposure alone may not necessarily 
translate into better experience if training quality, follow-
up, system fit, and daily integration remain variable.

The positive correlation between perceived AAC ben-
efit score and the seven-item AAC experience score 
suggests that parents who reported more perceived AAC-
related benefits also tended to report more favorable 
experiences during AAC implementation. This finding is 
consistent with the broader parent-experience literature. 
Berenguer and Martínez [2] reported that perceived child 
benefit and professional support are important elements 
of parental AAC experience, while Gardiner and Bowden 
[21] emphasized the emotional and relational dimensions 
of parent experiences with AAC. Joginder Singh and 
Mohd Ayob [22] also reported that parental perceptions 
of AAC use are linked to perceived usefulness, commu-
nication support, and family experience among children 
with complex communication needs. Nevertheless, the 
cross-sectional design prevents determining whether 
perceived benefits lead to better experiences, whether 
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more positive implementation experiences increase 
perceived benefits, or whether both are influenced by 
other factors such as professional support, child com-
munication profile, or family engagement. Therefore, 
this association should be interpreted as exploratory and 
non-causal.

The findings have particular relevance for Palestine 
and similar resource-limited Arabic-speaking settings. 
Although high-technology AAC systems and mobile 
applications are increasingly described internation-
ally, access to such technologies may be limited by cost, 
availability, training needs, and cultural-linguistic adap-
tation. Hijab and Al-Thani [14] developed the MAAN 
multimodal messaging application in an Arabic-speak-
ing regional context, while An and Feng [15] developed 
and evaluated Yuudee, a speech-generating AAC mobile 
application for minimally verbal children with autism in 
Mainland China. These examples highlight the impor-
tance of culturally and linguistically appropriate AAC 
design. In the present study context, AAC implemen-
tation was mainly based on low-technology systems, 
which may be more feasible but still require structured 
training and consistent support. The findings there-
fore highlight the need to strengthen family education, 
increase awareness of AAC options, and support profes-
sionals and caregivers in integrating AAC into daily rou-
tines using systems that are realistic for the local service 
environment.

Overall, this study contributes local evidence on par-
ent-reported AAC experiences among children with 
autism in Nablus. The findings suggest that participating 
parents generally perceived AAC positively, but they also 
reported important barriers related to access, routine 
integration, and limited awareness of alternative systems. 
These results support the value of family-centered AAC 
services that combine individualized system selection, 
parent training, professional follow-up, and culturally 
appropriate communication resources. Future research 
should use longitudinal and mixed-methods designs to 
examine how parent perceptions and experiences change 
over time and to evaluate child communication, behav-
ior, and family-interaction outcomes using objective or 
observational measures.

Strengths and limitations
This study has several strengths. It addresses an under-
researched topic in the Palestinian context and provides 
local data on parent-reported perceived benefits, barriers, 
and experiences of AAC use among children with autism. 
The study also examined multiple practical dimensions of 
AAC implementation, including perceived communication-
related benefits, access and integration barriers, knowledge 
of alternative AAC systems, perceived general suitability, 
and parent-reported experiences with professional support 

and follow-up. In addition, the questionnaire was developed 
based on relevant literature, reviewed by experts, pilot-
tested before data collection, and assessed for internal con-
sistency. The final perceived benefit and AAC experience 
scores showed acceptable to good reliability, and the scoring 
approach was revised to avoid combining negatively worded 
acceptance-difficulty items into an unreliable total experi-
ence scale.

This study also has limitations. First, the cross-sectional 
design prevents causal inference and does not allow assess-
ment of changes in child communication, behavior, family 
interaction, or parental acceptance over time. Second, the 
findings are based on parent/caregiver self-report and may 
be affected by recall bias, social desirability bias, and subjec-
tive interpretation of AAC-related changes. Third, the use 
of convenience sampling from specialized autism centers in 
Nablus may limit generalizability to all families of children 
with autism in Palestine, particularly families without access 
to AAC services or specialized centers. Fourth, the sample 
size was modest, and some subgroup analyses included 
small numbers; therefore, exploratory association findings 
should be interpreted cautiously. Fifth, although the ques-
tionnaire underwent expert review, pilot testing, and inter-
nal consistency assessment, it was not a formally validated 
psychometric instrument. In addition, although the sample 
included children with varying expressive language abilities, 
verbal status was not collected as a separate categorical vari-
able; therefore, differences in parent-reported AAC percep-
tions and experiences between verbal and minimally verbal 
children could not be examined. Finally, the study did not 
include direct observation of AAC use, objective measures 
of child communication or behavior, clinician-rated out-
comes, or longitudinal follow-up.

Conclusion
In this cross-sectional study of parents and primary care-
givers of children with autism using AAC in Nablus, Pal-
estine, parents commonly reported perceived AAC-related 
benefits, particularly in relation to communication oppor-
tunities, understanding the child’s needs, behavior-related 
interaction inside the home, frustration, and independence. 
At the same time, reported barriers to daily integration and 
access were common, and parental awareness of alternative 
AAC systems was limited.

The seven-item AAC experience score showed good 
internal consistency, and parents who reported a greater 
number of perceived AAC-related benefits also tended to 
report more favorable AAC implementation experiences. 
However, most exploratory subgroup analyses were not sta-
tistically significant, and the findings should be interpreted 
cautiously because of the cross-sectional parent-report 
design, modest sample size, and convenience sampling 
approach. Overall, the findings support the need for family-
centered AAC services, structured parent education, and 
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continued professional follow-up to improve AAC imple-
mentation in resource-limited settings.

Recommendations
The findings suggest several practical implications for AAC 
service delivery in Nablus and similar resource-limited set-
tings. First, the high level of parent-reported perceived ben-
efits indicates that AAC is generally viewed positively by 
participating parents and caregivers. However, the reported 
barriers to daily integration and access suggest that AAC 
implementation should not be limited to introducing the 
system itself; it should also include structured parent train-
ing, follow-up, and practical guidance on how to use AAC 
during everyday routines at home, in educational settings, 
and in community contexts.

Second, the limited parental awareness of alternative 
AAC systems highlights the need for family education about 
the range of available AAC options, including low-technol-
ogy systems such as picture cards, PECS-based approaches, 
communication boards, and visual supports, as well as 
higher-technology options when feasible. Parent counsel-
ing should also address common concerns, including the 
misconception that AAC replaces or prevents speech, and 
should emphasize that AAC selection should be individual-
ized according to the child’s communication profile, family 
context, and available resources.

Third, the positive association between perceived AAC 
benefits and more favorable parent-reported AAC experi-
ences suggests that families who perceive more benefits 
may also experience AAC implementation more positively. 
Although the cross-sectional design does not allow conclu-
sions about directionality, this finding supports the impor-
tance of family-centered AAC programs that strengthen 
parental confidence, provide continuous professional sup-
port, and help families recognize achievable communication 
goals.

Finally, future research should use longitudinal or mixed-
methods designs to examine how parental perceptions and 
experiences change over time and to assess child commu-
nication, behavioral, and family-interaction outcomes using 
objective or observational measures. Further studies should 
also explore barriers to AAC access in Palestine, including 
cost, availability of trained professionals, Arabic-language 
resources, and access to high-technology AAC systems.
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