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Abstract

Background: Autism spectrum disorder (ASD) is a neurodevelopmental disorder defined by severe communication deficits and
limited and repetitive behavioral tendencies. There are several treatment approaches and methods for minimally verbal children with
ASD; nonetheless, there is inconclusive evidence about how early lexical development could be improved. The present study aimed to
investigate the effect of combined intervention derived from the principles of different theories—including contemporary behaviorism,
schemas, sociocultural, and event representation theories—to improve early lexical development in minimally verbal children with ASD.

Methods: In this single-group pretest-posttest study, 10 children with ASD (mean age, 47.9 + 8.3 months), including 7 boys and 3
girls, participated. Participants received 16 intervention sessions in 8 weeks. The combined intervention consisted of various methods
derived from contemporary behaviorism, schemas, sociocultural, and event representation approaches. The MacArthur-Bates
Communicative Development Inventory 1 (Infant form) assessed early lexical development before and after intervention and after a 2-
month follow-up. The Friedman test was used to analyze the data, and pairwise comparisons were performed with the Will-Coxon test.
Cohen's d was used to investigate the effect sizes.

Results: Significant increases in expressive vocabulary (P < 0.001) and receptive language (P < 0.001) were seen after the end of the
intervention and at the follow-up (P =0.005). Large effect sizes were found for expressive vocabulary (d = 3.7) and receptive vocabulary
(d=2.17).

Conclusion: This study suggests that the combination of intervention based contemporary behaviorism, schemas, sociocultural, and
event representation approaches improved receptive and expressive vocabulary in minimally verbal children with ASD.
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Introduction

Autism spectrum disorder (ASD) is a neurodevelopmen-
tal disorder defined by severe communication deficits, lim-
ited interests, and repetitive behaviors (1). The World
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Health Organization (WHO) estimated the prevalence of
ASD at 0.76%, representing about 16% of the global child
population (1, 2). Samadi et al reported that the prevalence

1What is “already known” in this topic:

Autism spectrum disorder (ASD) is a neurodevelopmental
disorder characterized by severe communication deficits. There
are several evidence-based interventions that can be used alone
to improve communication skills in children with ASD. There is
not sufficient evidence to suggest that combining the principles
of different theories can lead to the learning of rules that underlie
language learning in children with ASD.

— What this article adds:

This study suggests that the intervention derived from a
combination of the contemporary behaviorism, schemas,
sociocultural, and event representation approaches improved
receptive and expressive vocabulary in minimally verbal
children with ASD.
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of ASD is 6.26 per 10,000 in Iran (2). Delay in language
expression is a common feature in children with ASD, alt-
hough this feature is not one of the diagnostic criteria for
this disorder (3). While typically developing children
(TDC) speak their first words at 12 months, children with
ASD begin speaking on average at 38 months, and only
30% to 50% of these children can express phrases at 4 years
old (4, 5). Compared with TDC of the same age, children
with ASD have a much smaller expressive lexicon (6, 7).

Given that the ability to acquire new words and having
lexical access in meaningful communicative contexts are 2
significant processes for language acquisition in children
(8), and also considering that having sufficient vocabulary
knowledge is a prerequisite for effective communication
establishment and academic achievements in children (9),
it seems that improving the development of receptive and
expressive vocabulary is one of the most essential treatment
priorities in minimally verbal children with ASD.

Various theories about language acquisition have been
applied to develop different language intervention ap-
proaches (10-16). Behaviorism theories emphasize the con-
ditioning process and the effect of reinforcement and pun-
ishment in language acquisition (10). Intrinsic theories hold
that some fundamental aspects of knowledge are innate and
that experience provides stimuli to fill preformed or hidden
categories (10). According to schema theory and the psy-
chological model of language acquisition, children estab-
lish rules for language acquisition that allow them to ac-
quire language from the environment at a high speed (17).
The schema refers to mental archiving units that enable us
to process, encode, organize, and retrieve information and
provide a framework in context for explaining objects and
events. Their activation leads to understanding (18). Soci-
ocultural theories state that language is acquired due to in-
teraction with others during social activities (17).

According to the theories of language acquisition, at the
beginning of the learning process, children try to under-
stand and produce the whole speech of adults, create sche-
mas about the relationship between adults' utterances and
the context in which these utterances occur, and retrieve
them during communication (19, 20). The event represen-
tation theory proposes that children learn early words ac-
cording to the context and build a mental representation of
events that includes 4 types of information—the hierarchy
in which an activity occurs; the participants and their roles
in this activity; objects involved in this activity; and certain
subjects and objects that can replace these subjects and ob-
jects (21, 22). The representation of events is initially gen-
eral, and words are context dependent. Then, at the begin-
ning of the second year of life, the child begins to analyze
the representation of events and divides the representations
into participating subjects, actions, and objects, and desen-
sitization to the context occurs. Therefore, many new refer-
ence words are suddenly added to the vocabulary (22-24).

The results of a comprehensive review of the literature
revealed that several evidence-based interventions can be
used alone to improve communication skills for any child
with ASD (9, 22-25). As shown in the evidence-based stud-
ies, the most beneficial treatment may involve a combina-
tion of several empirically validated approaches (9, 25).
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There is not sufficient evidence to suggest that combining
the principles of different theories can lead to the learning
of rules that underlie language learning in children with
ASD. Therefore, this single-group pretest posttest study
aimed to investigate the effects of combined intervention
derived from the principles of different theories, including
contemporary behaviorism, schemas, sociocultural, and
event representation theories, to improve early lexical de-
velopment in minimally verbal children with ASD.

Methods

Study Design

The present study was a single group, pretest-posttest
study with repeated measurements to evaluate the effects of
a combined intervention to improve early lexical develop-
ment in minimally verbal children with ASD. The Research
Council, School of Rehabilitation, and the Ethical Commit-
tee of Iran University of Medical Sciences (IUMS) ap-
proved the study protocol. All participants' parents were in-
formed about the study's aim and procedure, and written in-
formed consent was obtained from them before the study.

Participants

Ten participants (7 boys and 3 girls) were recruited ac-
cording to available sampling from the speech therapy clin-
ics of Iran University of Medical Sciences in Tehran, Iran,
between March 2021 and August 2022. The inclusion cri-
teria were as follows: (1) having a definitive diagnosis of
ASD based on the clinical judgment of a psychiatrist and
the Gilliam Autism Diagnostic Scale Second Edition (Garz-
2) (26); (2) age between 3 and 6 years; (3) having monolin-
gual Persian language parents; (4) not receiving speech
therapy from other clinical settings; (5) having no medical
history of neurological problems, such as cerebral palsy,
seizures, and concussions; (6) having no hearing impair-
ment or obvious visual impairment that cannot be compen-
sated with visual or hearing aids; (7) having the ability to
imitate words; and (8) having less than 50 functional words.
The exclusion criteria were as follows: (1) failure to attend
2 weekly therapy sessions at each stage of the research; (2)
not doing 3 consecutive tasks outside the clinic; and (3) ab-
sence from 3 consecutive treatment sessions.

Intervention

The participants received 16 face-to-face treatment ses-
sions, 2 times a week, conducted through the principal re-
searcher. The duration of each session was 45 minutes. In
each session, the target exercises were taught to the mother
through a videotape, direct teaching to the mother, model-
ing, and direct practice with the child. The practice sessions
at home were videotaped with the child’s mother and then
provided to the leading researcher to review. All the parents
were requested not to participate in any other speech ther-
apy program.

The combined intervention is consistent of the principles
of different theories, including contemporary behaviorism,
schemas, sociocultural, and event representation theories.
The combined intervention was provided in 2 primary
phases. In the first phase, the focus was on the natural liv-
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ing, environmental changes that facilitate the child's learn-
ing, and in the second phase, exercises were presented that
created comprehension strategies, context-dependent
speech, and then decontextualization of speech and lan-
guage acquisition.

Exercises were created at the first stage of the combined
intervention using contemporary behaviorism, schemas,
and sociocultural principles (10-15). Parents were asked al-
ways to place all the objects, especially those that the child
frequently deals with, in a fixed place according to a spe-
cific order and pattern. As an illustration, parents should
always place their child's shoes on a certain shoe rack floor
and their other family members' shoes on different desig-
nated racks. Another environmental change was related to
how parents do their daily tasks. The parents were asked to
perform their activities according to a specific and fixed
pattern. For example, if they wear shirts, pants, and socks
in order, they should always follow the same way. To create
a routine for the child on how to conduct these activities,
we also requested from the parents that all activities in
which the child participates follow a set pattern. The most
recent adjustment to the living space concerned the location
of activities. In other words, we requested that the parents
relocate the child's regular activities. For instance, parents
were instructed to place the children's clothing in the living
room before leaving the house and back in the same drawer
when they got home (10-18).

The child's participation in the activities and affairs of
daily life was facilitated using environmental changes. De-
pending on the child's level of linguistic and cognitive de-
velopment, the amount of their independent participation in
these activities varies. As the child's understanding of rou-
tines and daily affairs increases, the number of clues that
are provided to them decreases. For instance, at the start of
the intervention, when getting the child ready to leave the
house, we assist them in bringing their clothes from their
dresser to the living room and assist them in wearing their
clothes in a particular manner. We help them in taking off
and replacing their clothes in the living room after they
get home. We ask the child to give us the clothes in the or-
der we name so that we can put them on him, reinforcing
the established routine of the way and sequence of wearing
clothes. Let's put it on; as the child's perception and cogni-
tive abilities develop, this method will gradually alter. A
child should assist with other everyday tasks that they can
perform, such as sweeping, dusting, and bringing and gath-
ering food. In all these activities, parents are asked to talk
about the current task and events with their children in 1 or
2-word phrases (10-18).

In the second phase of combined intervention, the princi-
ples of event representation theory were used to design ex-
ercises for language acquisition. According to this theory,
the understanding and expression of children's primary
words are based on context; each utterance of a child per-
forms a function for them and words are not symbols of
objects, people, or verbs. Then, the child will quickly ex-
pand their vocabulary by decontextualizing and symboliz-
ing people, objects, and verbs. Therefore, comprehension
techniques and child-based communication schemas were
taught to ASD children in the early stages of the exercises,
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following the natural language development process. After
learning the basic comprehension strategies and forming
context-based comprehension and expression, the activities
moved towards decontextualization. In the contextualiza-
tion exercises, it was tried to make symbols for objects,
people, and verbs. The progress of practices, how to do
daily things, the amount of participation, and the type of
participation of the child in the natural environment of life
also changed. These exercises somehow facilitated the ac-
quisition of rules related to participating in daily activities.
Moreover, EMT communication and support strategies
were used to improve parent-child relationships and enrich
the language environment (15-17).

Outcome Measures

MacArthur-Bates Communicative Development Invento-
ries: MacArthur-Bates Communicative Development In-
ventories (MCDIs) are parent-report instruments to inves-
tigate the children's communication and language skills and
their developing abilities in early language, including vo-
cabulary comprehension, production, gestures, and gram-
mar. The MCDIs include 2 forms, CDI-I and CDI-II. The
CDI-I investigates the vocabulary of comprehension and
expression and collects basic linguistic information (27).
The CDI-I includes understanding vocabulary, vocabulary
production, activities, and gesture subscales. Separate
scores are calculated for vocabulary production, under-
standing vocabulary, and gestures. Scores for the "under-
stands and says" response category on the vocabulary pro-
duction subscale are calculated. The number of items with
the labels "understands" or "understands and says" was
added to determine the score for the comprehending vocab-
ulary subscale. Separate scores were determined for each
gesture subscale in activities and gestures. Responses that
have checked either the "sometimes" or the "often" option
received credit. The MCDIs were measured by the leading
researcher before treatment (Ty), after the end of the 16t
session (T)), and at the 1-month follow-up (T>).

Statistical Analysis

Data were analyzed using the Statistical Package for the
Social Sciences (SPSS) Version 17. Means and standard
deviations were used to describe the demographic charac-
teristics of participants and outcome measures. The Kolmo-
gorov-Smirnov test was used for normality analysis of the
data. The nonparametric Friedman test was used to exam-
ine the effect of the treatment on the outcome measures
with time—pretreatment (T0), posttreatment (T1), and at 1-
month follow-up (T2)—as a within-subject variable be-
cause the majority of the data did not have a normal distri-
bution, and on the other hand, the number of samples was
small. Pairwise comparisons were performed with the Wil-
coxon Signed Ranks Test. The significance level was set at
P <0.05. We considered the scores of 0.02, 0.05, and 0.08
as low, medium, and high effect sizes, respectively.

Results

Participants
A total of 10 children with ASD (3 girls and 7 boys) with
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a mean (SD) age 0f 47.9 (8.3) months were included in this
study. The education level of most mothers was a high di-
ploma, and most of them were homemakers. Demographic
information of the participants is given in Table 1.

Receptive Vocabulary

After the intervention, the child's receptive words in-
creased (mean pre, 65.60; post, 135.80; follow-up, 186.40)
(Table 2). There was a statistically significant increase in
receptive vocabulary at the posttreatment (P = 0.005) and
follow-up (P = 0.005) versus the pretreatment. Also, there
was a statistically significant increase in receptive vocabu-
lary at the follow-up versus post treatment (P = 0.005). This
variable had a high effect size (Cohen's d =2.17)

Expressive Vocabulary

After the intervention, the child's expressive words in-
creased (mean pre, 27.8; post, 93.4; follow-up, 144.90) (Ta-
ble 2). There was a significant difference in expressive vo-
cabulary after the intervention (x2 (2) = 20; P <0.001). Fur-
thermore, pairwise comparisons showed that the mean
scores of expressive languages in the immediate postinter-
vention and follow-up phase also significantly differed (P
=0.005). The effect size was high (Cohen's d = 3.7).

Agents

The mean scores of agents before the intervention, in the
immediate post intervention phase, and the follow-up phase
were significantly different (P < 0.001). The results of the
pairwise comparisons showed that in the immediate post
intervention stage and in the follow-up phase, the mean
scores of the agents were significantly different from each
other (P = 0.005); the effect size score was high (Cohen's d
=1.86).

Verbs

Compared with before the intervention, the number of
verbs increased significantly (mean pre, 1.60; post, 10.10;
follow-up, 14.50). Before the intervention, in the stage im-
mediately after the intervention, and in the follow-up stage,
the mean scores of the verbs showed a significant differ-
ence (P < 0.001). The pair of comparisons indicated that
the mean scores of the verbs in the immediate post inter-
vention phase and the follow-up phase were significantly
different (P = 0.014). This variable had a very high effect
size (Cohen's d = 3.44).

Table 1. Demographic characteristics of the participants (n = 10)
Variable
Children's age, months + standard
deviation
Participants 10 (7 boys &3 girls)
Mothers' age mean year # standard 3746
deviation
Autism severity
Mild 3
Moderate
Severe
Education level of mothers
Diploma
Bachelor’s degree
Master’s Degree
Doctorate
Mothers' job
Housewife
Employee
Teacher
Doctor

479+83

N W

—_— N W B

—_—— W W

Actions and Gestures

The average scores of basic communication gestures be-
fore the intervention differed significantly from the stage
immediately after the intervention and the follow-up stage
(P < 0.001). In addition, the pair of comparisons showed
that the average of these scores in the immediate post inter-
vention phase and the follow-up phase had a significant dif-
ference with each other (P = 0.007). The effect size was
favorable (Cohen's d = 1.1).

A significant difference was observed between the aver-
age scores of games and routines in the stages before the
intervention, immediately after the intervention, and fol-
low-up (P < 0.001.). The pair of comparisons showed that
the average scores of games and routines were significantly
different in the intervention and follow-up phases (P =
0.026). The effect size score was high (Cohen's d = 1.35).

In the stages before the intervention, immediately after
the intervention, and follow-up, the mean scores of working
with objects showed a significant difference (P < 0.001).
Also, the pair of comparisons showed a significant differ-
ence in the mean scores of working with objects between
the 2 stages immediately after the intervention and follow-
up (P = 0.005). The effect size score was high (Cohen's d =
1.48).

The mean scores of pretending to be parents in the stages
before the intervention, immediately after the intervention,
and follow-up showed a significant difference (P < 0.001).

Table 2. Mean (SD) of outcome measures in pre-intervention, post-intervention and follow-up

Outcome TO T1 T2
Word production 27.8 (13.06) 93.4 (27.24) 144.9 (34.58)
Word comprehension 65.6 (27.89) 135.8 (36.12) 186.4 (39.46)
Subject 1.9 (1.91) 5.5(1.96) 8.8 (1.98)
Verb 1.6 (1.9) 10.1 (2.92) 14.5 (4.35)
Gesture 8.4 (5.98) 14.1 (4.12) 17.2 (3.61)
Routine 1.6 (1.71) 3.8 (1.55) 4.9 (1.52)
Functions 7.5(3.13) 11.8 (2.65) 14.3 (2.45)
Pretending to be a mother or father 0.8 (1.47) 5(2.66) 7(2.3)
Imitation 3.9(3.21) 8.8 (2.78) 11.5(2.5)

SD: Standard Deviation, To: Pre-intervention, Ti: post-intervention, T2: follow-up
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The pair of comparisons also showed a significant differ-
ence in the average of these scores between the 2 stages
immediately after the intervention and follow-up (P =
0.007). The effect size was high (Cohen's d = 1.96).

A significant difference was observed between the aver-
age scores of imitating adults' activities in the stages before
the intervention, immediately after the intervention, and
follow-up (P < 0.001). The pair of comparisons showed a
significant difference between the average of these scores
in the 2 stages immediately after the intervention and fol-
low-up (P =0.007). The effect size in this variable was high
(Cohen's d = 1.63).

Content and Face Validity of the Protocol

A panel of experts reviewed the decontextualization pro-
tocol's content and face validity quantitatively, using the
content validity index and content validity ratio. The rela-
tive content validity coefficient for each item of the proto-
col was between 0.83 and 1.0, and for the entire protocol
was 0.89. The value of the content validity index for proto-
col items was between 0.84 and 1.0, and for the entire ques-
tionnaire, it was 0.97.

Discussion

This study aimed to investigate the effects of combined
intervention derived from the principles of different theo-
ries, including contemporary behaviorism, schemas, soci-
ocultural, and event representation theories, to improve
early lexical development in minimally verbal children
with ASD. The findings indicated that the expressive and
receptive vocabulary, actions, and gestures have all im-
proved over time.

Receptive and Expressive Vocabulary

The receptive and expressive words improved after com-
bined intervention with large effect sizes. These improve-
ments are consistent with the results of the previous studies.
An interesting finding of this study was the significant im-
provements in the mean scores of receptive and expressive
words in the 2-month follow-up assessment. These findings
showed that by teaching language rules to children, they
can continue to acquire language from the surrounding en-
vironment, and there is no need to teach them words indi-
vidually. These results align with studies that emphasize the
importance of context in language acquisition (18). Indeed,
children do not learn words at the beginning of the learning
process. Instead, they try to understand and produce the
whole speech of adults and create schemas from the rela-
tionship between adults' utterances and the context in which
these utterances occur and recover these schemas during
communication (19). Our results contrast a study by Goods
et al (2013) that found no evidence of receptive or expres-
sive vocabulary improvement in minimally verbal children
with ASD following applied behavior analysis intervention
combined with the Joint Attention, Symbolic Play, Engage-
ment, and Regulation approach. However, the variety of
games, the length of time spent playing, and the number of
requests significantly increased (28).

S. Abdi, et al.

Actions and Gestures

This study is in line with other studies (27, 29) in showing
that the mean scores of all subscales of actions and ges-
tures—including basic communication gestures, games and
routines, working with objects, pretending to be parents,
and imitating adults' activities—improved significantly af-
ter combined intervention with large effect sizes.

Gould et al (2015) found a direct correlation between
symbolic games and receptive and expressive language,
and the expansion of symbolic games might predict the de-
velopment of receptive and expressive vocabulary (27).

In General, at the first phase of the combined interven-
tion, after the natural development process of understand-
ing strategies in normal children, meaningful activities
were designed for the study children both during exercises
and in the natural environment. At this phase, we aimed to
create schemas based on nonlinguistic context for under-
standing others' speech. In the next step, after understand-
ing and expressing context-dependent speech, decontextu-
alization exercises were started to help expand children's
vocabulary so that children could form the necessary sche-
mas for labeling objects, people, and activities.

Limitations

There were some limitations in this study. First, the sam-
ple size was very small; therefore, large samples are needed
to investigate further the effect of the combined interven-
tion on early lexical development in minimally verbal chil-
dren with ASD. Second, another treatment group was not
considered; thus, comparing the combined intervention's
effect with other treatment methods was not possible. It is
suggested to conduct several clinical trials to compare the
effectiveness of this combined intervention with other treat-
ment methods in minimally verbal children with ASD.

Conclusion

This single group pretest-posttest study showed the ben-
eficial effects of combined intervention derived from the
principles of different theories, including schemas, contem-
porary behaviorism, and sociocultural and event represen-
tation theories on early lexical development in minimally
verbal children with ASD.
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