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This article reviews the literature reporting on the trainings implemented with children with
Autism Spectrum Disorder (ASD) without intellectual disability to enhance their capability
to cope with metaphor comprehension. The studies in this review can be classified
into two main strands of thought, behavioral-analytic and psycholinguistic, respectively.
Beyond some basic similarities all these studies share in their attempt at training children
to consider the semantic features of metaphors, the mental pathways activated by those
trainings are based on different cognitive and linguistic processes. The trainings based
on the behavioral-analytic perspective teach the meaning of metaphors by making an
extensive use of prompts: iconic, echoic, and textual. In the trainings based on the
psycholinguistic perspective, instead, a wide range of activities are devised to stimulate
children’s analytical abilities to cope with semantic relations in metaphors. A significant
part of these activities are jointly conducted between adult and children, and aimed
at promoting the child’s autonomy. Among the most interesting theoretical challenges
stemming from the abovementioned studies, this review considers the spontaneous
creation of original metaphors in children with ASD when solicited to understand
metaphorical expressions. This unexpected reaction highlights the complexity of the
relationships between metaphor comprehension and production in children with ASD.

Keywords: children with ASD, metaphor comprehension-production, training, behavioral-analytic perspective,
psycholinguistic perspective

INTRODUCTION

What happens in the mind of a child with Autism Spectrum Disorder (ASD) (American Psychiatric
Association, 2013) when he/she is faced with metaphorical usages (Gibbs, 1994) is still an object of
investigation, from both conceptual and clinical intervention point of view (Happé, 1993, 1995;
Dennis et al., 2001; Martin and McDonald, 2004; Norbury, 2005; Gold and Faust, 2010; Rundblad
and Annaz, 2010; Gernsbacher and Pripas-Kapit, 2012; Melogno et al., 2012a,b, 2019; Kasirer and
Mashal, 2014; Olofson et al., 2014; Chahboun et al., 2017; Van Herwegen and Rundblad, 2018).
From the most recent systematic reviews and meta-analyses (Vulchanova et al., 2015;
Kalandadze et al., 2018, 2019, 2022), an interesting outcome apparently emerged that showed the
possibility to implement treatments to help this type of child avoid the confusion between literal
and metaphorical understanding. It must be noted that the very conception of possible treatments
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is recent, which explains that the literature on the
implementation of those trainings is limited to a few number
of cases, to the best of our knowledge. As pointed out by
Lee et al. (2019) the studies in the field can be classified
into two major strands of thought: behavioral-analytic and
psycholinguistic, respectively.

THE STUDIES

The behavioral-analytic strand is emblematically represented by
Persicke et al’s (2012) study, and more recently, by Lee et al.
(2019). The authors’ position fundamentally adopt Skinner’s
(1957) general view about language, defined as “verbal behavior”,
and metaphor is conceptualized as a type of “extended tact”. A
tact, in Skinner’s terms, is a verbal operant in which a response of
given form is evoked by a particular object or event. An extended
tact is a reinforced response to a large category of stimuli (e.g.,
“chair” as referred to many different types of chairs). Metaphor
would be a particular case of such an extended tact inasmuch as
the properties of a given stimulus “evoke a response and share
some, but not all, relevant properties of the stimulus that control
the response” (see Lee et al., 2019). For instance, in the famous
Shakespearian metaphor “Juliet is the sun” both Juliet and the
sun share some common properties, which justifies the extension
of the response. However, Persicke et al. (2012), followed by
Lee et al. (2019), think that Skinner’s position about metaphor
does not explain how relevant properties are selected, how the
irrelevant ones are excluded, and how relevant properties are
related to another stimulus (Stewart and Barnes-Holmes, 2001).
Based on those criticisms, Stewart and Barnes-Holmes (2001)
elaborated the Relational Frame Theory (RFT) where metaphor
is still considered as a behavioral phenomenon but, as in all
human and cognition phenomena, it develops “via arbitrarily
applicable relations responding” (Hayes et al., 2001). According
to RFT, understanding a metaphor intrinsically requires to detect
three types of relations: (a) describing the properties belonging
to each of its constitutive terms (the authors call “hierarchical
relations”); (b) discriminate similarities and dissimilarities of
these properties between the two terms (“distinction relations”);
(c) form an equivalent relation by selecting the shared properties
(“coordination relation™). Persicke et al. (2012), and later on, Lee
et al. (2019), whose study we will describe below, adopted RFT
as a basis to implement their program especially targeted for
children with ASD, who were taught the meaning of nominal
metaphors (of the “Xis Y” type; e.g., “He is a super hero”, referred
to a strong boy). The participants were three young children
(two 5 years-old and one 6 years-old) with ASD, clients of a
large-scale, home-based behavioral intervention provider. Their
cognitive and linguistic abilities had been informally assessed
in terms of overall capability of listening and responding to
short stories, describing the properties of familiar objects, and
detecting relevant differences and similarities. None of them had
been previously sensitized to the specificities of metaphorical
usages. The training included five phases: baseline; multiple
exemplar training on oral basis; multiple exemplar training with
visual aid where the experimenter taught to write a list of

features for each term of a metaphor on separate columns and
then connect the matching features; generalization probes; post-
training. The results showed clear and significant improvements
from baseline, where the responses were null or very poor, to
the successive steps. Very high percentages of adequate responses
were found at the end of the training and post-training with novel
metaphors, showing robust generalization to untrained items.
The authors concluded that metaphorical reasoning, a major
deficit in children with ASD, is a skill that can be successfully
remediated by teaching how to identify and compare the features
of the items in a metaphorical expression. In turn, this result
suggests that other deficits in non-literal usages could also be
remediated through specific teaching.

In a similar line, Lee et al. (2019) conducted a study in China
with two boys and a girl with ASD. The oldest boy (8 years-
old) had a Total IQ of 87 on the Wechsler Intelligence Scale
for Children-—4th edition (WISC-IV; Wechsler, 2003), and the
youngest (5 years-old) had a Total IQ on the Wechsler Preschool
and Primary Scale of Intelligence, Revised edition (WPPSI-R;
Wechsler, 1989) of 115. Unfortunately, the girl did not receive
an IQ assessment, and moreover, the study of her case was
incomplete. All the children could read and understand at least
50 Chinese characters, which enabled them to read the written
stimuli on power-point slides. The range of metaphors had
been selected from spontaneous conversation in the classroom
and books for Chinese elementary school children. There were
two types of metaphors: those based on physical features (e.g.,
Eyebrows are willow leaves), and those based on abstract features
(e.g., Mumu is Superman). The first slide showed the stimulus
in a text (e.g., Fang Fang is very beautiful: her eyebrows are
two willow leaves); the second slide showed a picture of the
first term of the metaphor (eyebrows, in this case) while, in the
third, the picture represented the second term (willow leaves,
in this case). There were also cards with textual prompts to
further facilitate comprehension. The sequence of the research
design was the following: baseline, instructions, follow-up. The
instructions were based on intraverbal training using iconic,
echoic, and textual prompts. The goal was to have the child
be able to detect one feature common to both terms of the
metaphor (e.g., “Both eyebrows and willow leaves are curvy”). For
the two children who completed the study the authors reported
generalized understanding to untaught metaphors, and stability
of the results at follow-up.

Regarding what has been called the “psycholinguistic”
perspective, we must point out that the theoretical grounds are
rather eclectic as they draw on multiple and more recent sources.
It is to be noted that some procedures (e.g., “modeling”, we
will describe below) partly remind of the behavioral-analytic
line just illustrated, but these are reconceptualized in terms of
mental processes underlying verbal behavior. Among the major
contributions to the psycholinguistic strand, we must consider
semantic abilities, pragmatic inferential processes, Theory of
mind, executive functions (for a review, Vulchanova et al,
2015). The ideas related to this perspective have changed the
nature of the intervention. A case in point is Mashal and
Kasirer’s (2011) pioneering study. The authors described a
treatment based on the analysis of the semantic relations that
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characterize metaphors. Adapting a procedure used in brain
lesions rehabilitation (Lundgren et al., 2006), the authors created
thinking maps to train how to visualize the semantic relations
in metaphors. The sample included 60 children, subdivided
into three groups: children with ASD (m.a = 13.02 years),
children with Learning Disabilities (LD, between 12 and 13),
and typically-developing children (TD, between 12 and 13)
who worked in small groups ranging from 2 to 4 children.
Thinking maps are visual-verbal learning tools that provide
graphic representations of the features shared by the two
terms of the metaphoric expression (e.g., “train of thought”),
thus providing an explicit basis for metaphor understanding.
For instance, for “train of thought”, children had to write
each term, “train” and “thought”, in two bubbles, and their
semantic associations in surrounding bubbles. To make children
understand this expression, the adults instructed them to write
the appropriate associations between “train” and “thought”,
which, in this case, could suggest the idea of “continuity” or
of “connected thoughts”. The children had to exclude irrelevant
associations between “train” and other words (e.g., “car” or
“engines”) as well as between “thought” and other words (e.g.,
“brain” or “in the head”). In the authors’ opinion, generation
of multiple associations enhances flexible thinking because it
requires switching from one semantic feature to another until an
adequate interpretation is achieved. Dependent variables were:
metaphor (both novel and conventional) understanding, idioms
understanding, executive function, as assessed by fluency and
homophone meaning generation. The results showed that the
LD group was able to use thinking maps to understand novel
metaphors more efficiently than the ASD group. Conventional
metaphor understanding correlated with homophone meaning
generation, an ability associated with mental flexibility. In the
ASD group, instead, homophone meaning generation correlated
with novel metaphor understanding, which suggests the existence
of an underlying mechanism likely to account for the ability to
shift from one meaning to another in homophones, on the one
hand, and the ability to grasp meanings in novel metaphors, on
the other.

In a similar vein, Melogno et al. (2017, 2018, 2019, 2021)
and Melogno and Pinto (2019), devised an intervention program
to enhance metaphor understanding in children with ASD
without intellectual disability nor deficits in basic language
abilities (lexical or morphosyntactic). The program has been
implemented with single children (Melogno et al., 2017, 2021)
and a small group (Melogno and Pinto, 2019). The authors
argue that the very structure of a metaphor (of the “X is
Y” type) intrinsically creates a conflict between a literally
false interpretation (“X is not Y”), and a metaphorically true
interpretation (“X is metaphorically like Y”). This conflict can
be reconciled by detecting the similarities between the semantic
features of each term of the metaphor to justify the apparently
anomalous association between these terms. On these grounds,
metaphor understanding is viewed as a capability that calls
into play two main types of metalinguistic abilities, namely,
meta-semantic and meta-pragmatic. It is worth noting that
this view is compatible with Ortony’s theory of metaphor
(Ortony, 2012), according to which metaphor is not reductible

to comparison; rather, comparison is one of the possible ways to
access metaphorical meaning.

In their studies, Melogno et al. (2017, 2018, 2019, 2021)
and Melogno and Pinto (2019), hypothesized that, with a child
with ASD, it is possible to: (1) inhibit the typical refusal that
characterizes literal interpretations (“X is not Y”); (2) guide
the child toward the recognition of similar features in the two
terms of the metaphor; (3) train the child to use the meta-
semantic and meta-pragmatic abilities required to recognize the
above similarities. The authors devised three types of activities,
implemented with a short but intense modality, consisting
in the presentation of two mental strategies and a series of
renaming exercises. The mental strategies were implemented in
three main phases: modeling by the adult (a procedure inspired
by behaviorism; Bandura, 1965), based on a thinking-aloud
technique; joint adult-child activities; progressive dismantling
of the adult’s scaffolding to promote the childs autonomy (a
procedure clearly inspired by Vygotskij (1962a,b), Wood et al.
(1976).

The first strategy aimed at suggesting children to insert the
connective “is like” between the two terms of the metaphor
(“X is like Y”, instead of “X is Y”) to shift their focus from
literal identification to metaphorical comparison. The second
strategy, inspired by Mashal and Kasirer’s (2011) thinking maps,
trained the child to detect common features in the two terms,
and discard the irrelevant ones. The third strategy was inspired
by the intuitive processes that typically-developing children
spontaneously show (Winner, 1998), and encouraged to rename
objects, images (e.g., stop signal, tea-pot, sea waves, etc.), and
individuals (e.g., a child) in a metaphorical way. For instance,
a metaphorical renaming of a cleaning rag could be: “a wig”,
or “hair”.

At meta-pragmatic level, the adult told the child two
stories ending with the same metaphorical sentence which was
interpretable in two different ways. The appropriate inference
was one of three alternatives, and required to integrate the literal
meaning of the sentence with contextual information and the
speaker’s communicative intention. It is to be noted, however,
that in this framework the appropriate alternative is not to be
intended as the “sole true response” as the same metaphor can
be attributed several plausible meanings among those inferable
from the context.

The results obtained in all the studies implemented with
this treatment modality appeared promising, although some
differences emerged in relation to the nature of the metaphors,
sensory (e.g., “A loaf is a stone”) or physico-psychological (e.g.,
“Mark is a safe”) (for this distinction, see Winner, 1998; Lecce
et al., 2019), the latter seeming more complex to process. This
result suggests to diversify the discursive strategies in joint adult-
child activities in relation to the semantic typology of metaphors
(Cameron, 2003; Rucinska et al., 2021).

Midway between assessment and training, Tzuriel and
Groman (2017) used a dynamic assessment approach to
assess metaphorical construction, proverbial understanding,
and analogical reasoning in children with high-functioning
autism compared to typically-developing children (m.a. = 112
months in each group). The two groups were matched by
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age, gender, WISC-IV vocabulary subtest (Wechsler, 2003),
and socioeconomic status. The interest of this study relies
on the fact that the type of mediation used by the authors
represents an initial intervention already implemented during
the assessment. “Mediation in this approach is delivered by a set
of predetermined hints that range from general to specific. The
examiner stops providing hints when the child reaches the level
of independent task solution” (Tzuriel and Groman, 2017, p. 45).

DISCUSSION

The studies described so far might seem similar at first sight,
although the underlying theoretical grounds are quite distant
from one another. Apparently, each study aimed at having
children with ASD grasp the semantic features which can
highlight the commonalities shared by the single terms of
the metaphor, and thereby, illuminate the consistency of the
metaphor itself. However, the mental pathways elicited by
each type of intervention are based on different cognitive and
linguistic processes. For instance, in the Lee et al.’s (2019) study,
the authors themselves admit as a limitation that it is uneasy
to understand the role of iconic, echoic, and textual prompts
in relation to the expected response. It should be noted, in
addition, that the cognitive and linguistic status the authors
attribute to this response is that of a learned “verbal behavior”
(Skinner, 1957). On the other hand, in the type of training
devised in the psycholinguistic framework, the stress is on the
gradual co-construction of the processes that will bring children
to an appropriate elaboration of the metaphor. While the adult
offers a series of mediating instruments, children must activate
a considerable range of cognitive processes, and bring them to a
meta-level (Pinto et al., 2012; Melogno et al., 2022). In addition,
they must also retrieve a large body of semantic knowledge,
knowledge about the world, and use the appropriate language to
express this knowledge. In particular, children must learn how
to inhibit the prepotent response that would irreflectively bring
them to interpret literally “X” as being identical to “Y” (Houdé,
2020), instead of metaphorically assimilable to “Y”. Children
must also discriminate beyond the surface of “X” and “Y” the
features which are clearly uncomparable from others which, on
the contrary, make the similarity between “X” and “Y” plausible.
Children must psychologically accept that this similarity has
not a logical nor a real ground, but rather a metaphorical
ground. This complex process requires to shift from one semantic
feature to another, quickly and adequately, and update the
range of commonalities that justify the metaphorical comparison
between “X” and “Y”.

Lastly, if the metaphor is contextualized in a story, a meta-
pragmatic ability must also come into play to infer the speaker’s
communicative intention. This pragmatic focus is precisely what
characterizes the “MetaCom” training (Tonini et al., 2022),
targeted for school-age typically- developing children, which can
potentially inspire also interventions for clinical populations.

Currently, any statement about the validity of the
interventions described so far is inconclusive due to the following
factors: scarce empirical evidence, uneasy comparisons between

the results due to heterogeneous ages, neuropsychological and
cultural profiles of the children with ASD, unclear role of the
specific techniques used in the various interventions.

Future research on the relationships between ASD and
figurative language, metaphor in particular, will be confronted
with several challenges. Starting from methodology, researchers
should refine experimental designs (using, for example,
active control groups), widen the range of typologies of
metaphors, addressing semantic and syntactic variations (e.g.,
nominal, referential metaphors but also metaphorical verbs and
adjectives), and study post-training generalizations to everyday
life situations. Another challenging point is the analysis of the
developmental trajectories in children with ASD, which will
allow us to better understand what we can expect in the course
of development, and identify the optimal phases to implement
treatments (Melogno et al., 2018). In addition, developmental
and educational issues will have to be contextualized in the
cultural framework (Di Biasi et al, 2016) that shapes the
cognitive processes under focus.

We wish to end this short review by addressing one of the
major theoretical challenges emerging from the studies described
so far. From the first explorations by Persicke et al. to the more
recent studies, by Melogno et al, it appeared that the child
with ASD does not limit him/herself to understand metaphors,
more or less adequately, but produces metaphors on his/her
own, with sometimes striking spontaneity and originality. This
result is in line with Kasirer and Mashal’s studies (Kasirer and
Mashal, 2014, 2016; Kasirer et al., 2020), which explored the
capability of children with ASD to generate novel metaphors,
and found that these children were more creative than their
typically-developing peers. Interestingly, a study conducted in
a totally different theoretical framework, namely the embodied-
enactive (Rucinska et al., 2021) analyzed the connection between
metaphor production and comprehension during a conversation
between an adult and a young child with ASD. The verbal
exchange highlighted how the spontaneous production of a
metaphor by the child triggered a redefinition of the same
metaphor by the adult, which, in turn, rebounced on the child’s
comprehension and new production.

Back to the psycholinguistic studies, the following example,
from Melogno et al. (2021), illuminates a similar production-
comprehension dynamics in adult-child conversation. As part
of the training, Lorenzo, a child with ASD (9.8 years-old),
and a special passion for mushrooms and ancient temples,
was requested to rename objects metaphorically. Specifically,
he had to rename a mushroom, scientifically called “Amanita
phalloides”, a denomination Lorenzo knew. The adult reported
the opinion of a hypothetical child, we will reproduce in Spanish,
the language of the article. “Sabes que otro nifio me dijo
“paraguas” y me explico que la seta es como un paraguas porqué
el paraguas, si estd abierto, tiene la misma forma.....; T, qué
nombre nuevo le darias a esta imagen? (“You know, another
child told me ‘umbrella, and explained to me that a mushroom
is like an umbrella because, when its open, it has the same
shape.... And you, what new word would you give to this
picture?”). Lorenzo renamed the mushroom: “The Temple of
Hercules Victor” (an ancient Roman temple) explaining that
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“el sombrero de la Amanita phalloides’ tiene forma circular como
el techo del tempo de Hercules vencedor....Claro que la seta no
tiene veinte columnas corintias, pero el techo es similar por su
forma y su color”.... (“The hat of the Amanita phalloides’ has
a circular form like the temple of Hercules Victor... Clearly,
the mushroom doesn’t have the twenty Corinthian columns but
the roof is similar for shape and color”). When the adult asked
Lorenzo further renamings of the mushroom, the child provided

» o«

a list of five more names in a row: “paraguas abierto”, “sombrilla
japonesa’, “lampara de escritorio o de salon”, “mesita redonda
de jardin”, “bandeja para dulces” (“open umbrella”; “Japanese
umbrella”, “desk or living-room lamp”; “small round garden
table”; “cake stand”). When the adult asked him how all these
names came to his mind, Lorenzo replied: “No lo s¢” (“I don’t
know)... ‘Me vinieron a la cabeza’ (‘they came to my mind’) ... ”Si
lo pienso bien, por la forma” (“Upon reflection, because of the
shape”) (Melogno et al., 2021, p. 47).

We may wonder whether this remarkable expression of verbal
creativity is of the same nature of the spontaneous productions
we can also find in typically-developing preschoolers, as
Asperger had already noticed in 1944 (Asperger, 1944), or
reflects an authentic meta-level. Lorenzo’s justification based on
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