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The objectives of this study were to examine (a) differences in figurative language,
analogical reasoning, executive functions (EF), theory of mind (ToM), and local/
central coherence (LCC) of children with high-functioning autism (HFA; n = 32)
and typically developing (TD; n = 32) children; (b) improvement of figurative lan-
guage using dynamic assessment; and (c) prediction of proverbial understanding
by the cognitive variables. A sample of 5- to 11-year-old children with HFA was pair
matched with a group of TD children on age, gender, vocabulary, and socioeconomic
status (SES). Participants were administered tests of proverbial understanding, met-
aphorical construction, analogies, language ability, EF, LCC, and ToM. TD children
scored higher than children with HFA on all tests. In the HFA group, proverbial
understanding was predicted by LCC and verbal ability and in the TD group by meta-
phorical construction and EF. These findings refute the argument that figurative
language among HFA is a function of only verbal ability.
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tive systems (Martin & McDonald, 2003; Rundblad & Annaz, 2010; Whyte, Nelson, &

Kahn, 2011). Similarly, pragmatic deficits are likely to reflect a heterogeneous range of
underlying functional deficits or abnormalities, as reflected by the large number of disorders
which are characterized by pragmatic disturbance (Eales, 1993). One of the heated debates is
to what degree difficulties in pragmatic understanding characterizing children in the autistic
spectrum reflects unique autistic functioning or language difficulties. Several authors relate
to pragmatic language difficulties as uniquely characterizing children in the autistic spectrum
(e.g., Happé, 1993), whereas others argue that they reflect any child with low comprehension

P ragmatic language draws on many different knowledge bases and interacting cogni-
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abilities (e.g., Gernsbacher & Pripas-Kapit, 2012). Norbury (2004) who carried out a study
on children’s understanding of idioms concludes that comprehension ability per se is “the
most important determinant of success” in comprehending idioms (p. 1190). Children with
a disability in language comprehension, regardless of autistic status, have more difficulty
understanding idioms than do children, with autism or not, without a language disability.
Giora, Gazal, Goldstein, Fein, and Stringaris (2012) referring to Norbury’s (2005a) study con-
clude that “only those autistic individuals with concomitant language disability have difficulty
understanding potentially ambiguous terms” (p. 23). Thus, individuals with autism are not
different from nonautistic peers. For both groups, the ability to understand ambiguous terms
is determined by their comprehension skill, not their autistic traits.

In this study, an attempt was made to explore the contribution of language ability to figu-
rative language as well as the differences between children with high-functioning autism
(HFA) and typically developing (TD) children on two main modes of figurative language: pro-
verbial understanding and metaphorical construction. We focus on these modes because they
are considered as a major aspect of pragmatic language (e.g., Honeck, 1997; Nippold, 1998;
Nippold, Uhden, & Schwarz, 1997; Piaget, 1926). A novel aspect of this study is assessment
of figurative language using a dynamic assessment (DA) approach. We expected DA to reveal
higher performance than a standardized approach. Another focus of this study is the predic-
tion of proverbial understanding by metaphorical construction, analogical reasoning, local/
central coherence (LCC), executive functions (EF), theory of mind (ToM), and verbal ability.

Figurative language of children in the autistic spectrum was found by many research-
ers to be deficient as compared with TD children (e.g., Dennis, Lazenby, & Lockyer, 2001;
Gold, Faust, & Goldstein, 2010; Kerbel & Grunwell, 1998; Le Sourn-Bissaoui, Caillies, Gier-
ski, & Motte, 2011; MacKay & Shaw, 2004; Melogno, Pinto, & Levi, 2012; Norbury, 2005a;
Rapin & Dunn, 2003; Rundblad & Annaz, 2010; Worth & Reynolds, 2008; Whyte et al., 2011).
However, it is worth to mention that some researchers reported an appropriate metaphorical
understanding of children with autism, although lower than TD children, and that individu-
als with autism performed at greater than chance levels on metaphors (Kasirer, & Mashal,
2014; Olofson et al., 2014).

Three central theories of autism bring to light the relationships between autism and
social-linguistic deficiencies: the weak central coherence theory (WCCT), ToM, and EF. Ac-
cording to the WCCT, individuals in the autistic spectrum show a tendency to local, detailed,
and fragmented processing of information as compared with TD individuals who have a
tendency to global processing of information. Frith and Happé (1994) suggest that autism is
characterized by a weak or absent motivation to searching for a general coherence. Individu-
als with autism process things in a detail-focused or piecemeal way, processing the constitu-
ent parts, rather than the global whole. These tendencies delay individuals in the autistic
spectrum to use higher meaning produced by the context as well as to understand figurative
language. The research is replete with findings showing inefficient integration of linking
between ambiguous sentences with previous context in individuals in the autistic spectrum.
An extensive body of research related to gist-based processing demonstrates that individuals
with autism do not use the resulting gist representations to generalize information to related
situations, organize associated knowledge, and guide behavior as spontaneously or effectively
as TD individuals (e.g., Bennetto, Pennington, & Rogers, 1996; Boucher & Bowler, 2008;
Fein et al., 1996; Jolliffe & Baron-Cohen, 1999; Miller, Odegard, & Allen, 2014; Minshew &
Goldstein, 2001; Tager-Flusberg, 1991). However, they are able to use gist when explicitly
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directed or when task demands are low and encourage reliance on gist (Bennetto et al., 1996;
Bigham, Boucher, Mayes, & Anns, 2010; Minshew & Goldstein, 2001; Williams, Goldstein,
& Minshew, 2006). Miller et al. (2014) claim that the typical developmental shift toward a
gist-based processing bias is delayed or reduced in individuals with autism, but the ability to
encode global and local gist is largely intact. This approach corresponds to the DA approach
(see the following text).

Two major factors studied in relation to autism are ToM and EF. ToM is defined as the
ability to infer to others’ minds a range of mental states (beliefs, desires, intentions, imagi-
nation, emotions, etc.) that cause different behaviors (Wellman & Liu, 2004). ToM has been
related to the ability to process mental expressions for understanding, prediction, and judg-
ment of behaviors (Le Sourn-Bissaoui et al., 2011) and is considered as necessary for partici-
pating in an effective communication (Martin & McDonald, 2004). It has also a great impact
on understanding and predicting of social behavior in the future, on relating to motivational
sources of others, and understanding of pragmatic aspects of language (Baron-Cohen, 1995;
Happé, 1993). EF is characterized by an ability to maintain an appropriate problem-solving
set for attainment of a future goal. It includes behaviors such as planning, impulse control,
inhibition, set maintenance, organized search, and flexibility of thought and action (Martin
& McDonald, 2003; Ozonoff, Pennington, & Rogers, 1991). According to EF theory, there is a
supermechanism that manages reactions to problems requiring planning and implementa-
tion of problem solving, focusing and splitting attention, and thinking and behavior flexibility
that impact on coping with daily situations and academic abilities (Bauminger-Zviely, 2013;
Jurado & Rosselli, 2007; Ozonoff et al., 1991). Mashal and Kasirer (2011) found a relation be-
tween EF skills and metaphor understanding in a group of 12- to 15-year-old children with au-
tism. The core of the difficulty has been attributed to overused metaphors. These metaphors
are encoded in mental memory, and to understand them, an early comprehensive knowledge
is required.

Another way to understand EF of children with autism is apparent in the cognitive com-
plexity and control theory, according to which, language plays an important role in the con-
scious control over an action; natural language is held to be a medium through which higher
order rules are formulated (Zelazo, 2004). In both ToM and EF theories, the use of rules
that demand higher level thinking is emphasized. EF are also required for the transfer from
local processing to global processing and therefore are adequate with WCCT (Happé & Frith,
2006). According to Pellicano (2007, 2010), EF appears to be a significant predictive factor
for ToM abilities in intellectually able preschool children with autism. Pellicano examined
the longitudinal relationships between ToM, EF, and central coherence at 4-7 years and then
3 years later at age 7-10 years. One of the most important findings arisen from this study
was that individual differences in EF at the first age period predicted the change in children’s
ToM skills at the second age period, over and above the variance that was accounted for by
age, verbal and nonverbal abilities, and children’s initial ToM. Furthermore, no links emerged
between children’s early ToM skills and their later EF abilities. The link between ToM and
EF in preschool children with autism is also widely discussed in Kimhi, Shoam-Kugelmas,
Agam Ben-Artzi, Ben-Moshe, and Bauminger-Zviely (2014), focusing on EF cognitive shifting
and planning and ToM prediction and explanation abilities. In their research on preschoolers
with autism spectrum disorder (ASD) and TD preschoolers, they found that in both groups,
planning and cognitive shifting as well as verbal IQ contributed significantly in predicting
of ToM abilities. Findings also showed that EF and ToM scores were significantly correlated
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in both groups. In sum, children with autism fail EF and ToM tests as a result of the tasks’
executive or rule-use requirements (Zelazo, Jacques, Burack, & Frye, 2002).

THE DYNAMIC ASSESSMENT APPROACH

DA refers usually to an assessment, by an active teaching process, of an individual's percep-
tion, learning, thinking, and problem solving. The process is aimed at modifying an indi-
vidual's cognitive functioning using mediation strategies (e.g., scaffolding, rule teaching) and
observing subsequent changes in learning and problem-solving patterns within the testing
situation (Feuerstein, Rand, & Hoffman, 1979; Tzuriel, 2001, 2012). DA has been motivated
by the inadequacy of static tests to provide accurate information about the individual's learn-
ing ability, specific deficient functions, and specific learning and change processes (Haywood
& Lidz, 2007; Haywood & Tzuriel, 1992, 2002; Lidz & Elliott, 2000; Sternberg & Grigorenko,
2002; Tzuriel, 2001, 2012). In this study, we used a DA approach with three of the main vari-
ables: proverbial understanding, metaphorical construction, and analogical reasoning (see
“Measures” section). The DA approach is especially important with children demonstrating
cognitive difficulties because it can reflect more accurately their learning potential. Research
findings have shown that children with disabilities demonstrate higher improvements in
cognitive tasks following a teaching phase within DA than those shown by TD children (e.g.,
Tzuriel, 2001). Previous findings have also shown that children in the autistic spectrum dem-
onstrate an adequate level of cognitive modifiability (Haywood, 1995), and improvement in
understanding metaphors (Persicke, Tarbox, Ranick, & St. Clair, 2012), false belief of others
(Ozonoff & Miller, 1995), and in communicating in efficient ways in social situations (Owens,
Granader, Humphrey, & Baron-Cohen, 2008). In this study, we applied a DA approach with
a group of children with HFA and TD children. We expected to find lower scores on all
variables but higher improvements in the HFA than in the TD group on proverbial under-
standing, metaphorical construction, and analogical reasoning tests. We also expected that
language ability will be central in predicting figurative language, especially in the HFA group
together with variables of LCC, ToM, and EF.

METHOD
Sample

The sample was composed of a group of HFA children (n = 32), who were pair matched to
a group of TD children (n = 32) on age, gender, vocabulary subtest (Wechsler Intelligence
Scale for Children—Sixth Edition [WISC-VI]) and socioeconomic status (SES) living area.
The mean age of the HFA and TD groups was 112 months (SD = 18.15) and 112 months
(SD = 17.35), respectively. Each group included 24 boys and 8 girls. The participants were
selected from schools in medium-high SES areas in the center of Israel. The participants
came from two main sources: the school system and the Israeli Society for Autistic Children
(ALUT). We contacted the children’s parents through their school teachers and/or caregivers
after obtaining permission for research from the Israeli Ministry of Education and University
Ethics Committee. After receiving a written parental consent for participation, we advised
the parents and the teachers about the nature of the research. All children with HFA were
previously diagnosed by licensed psychologists based on the Diagnostic and Statistical Manual
of Mental Disorders (4th ed.; American Psychiatric Association, 2000). Three children were
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diagnosed with Asperger’s syndrome. Basing on the perception of Asperger’s syndrome as
a subgroup of autism (e.g., Rajendran & Mitchell, 2007), we combined these two diagnostic
subgroups into a single group of HFA. All children with HFA were previously diagnosed as
having normal or above normal I1Q based on the Wechsler Intelligence Scale for Children—
Fourth Edition (WISC-IV; Wechsler, 1950). The WISC-IV Vocabulary subtest administered to
all participants with HFA showed a standard mean score of 10.27 (SD = 4.02).

Measures

Children’s Proverbial Understanding Test. The Children's Proverbial Understanding Test
(CPUT) is a DA measure (Tzuriel & Valdman, 2009) for young children. The test construc-
tion was carried out in seven stages: (1) Sixty metaphorical proverbs were chosen from popular
children's books. (2) The proverbs were scrutinized and short listed to 19 after consulting with
preschoolers experts. (3) A suitable story was composed to each picture accompanied with an il-
lustration that suits its figurative meaning. The need for an illustration is based on studies show-
ing that children are more likely to produce a figurative meaning for an idiom, metaphor, or a
proverb when they are presented in a context with a figurative meaning, rather than presented
in isolation or a literal context (e.g., Levorato & Cacciari, 1992). (4) A pilot study was carried out
on 10 kindergarten children to examine how suitable are the proverbs for young children. Chil-
dren were asked questions related to understanding of the proverb and its context and provide
an example of the proverb in another context than the original situation. Thirteen proverbs were
then chosen based on qualitative analysis of children’s responses; 2 proverbs were chosen as
examples and 11 as test items. (5) The proverbs have been worded with light syntactic changes
to make them more understandable, without changing their unique meaning. (6) Guided ques-
tions were constructed using a graduated prompt approach (Campione & Brown, 1987). The
questions were constructed with accordance to the extended conceptual base theory (Honeck,
1997), according to which a graduated cognitive effort is essential for proverbial understanding.
This cognitive process involves creating assumptions, automatic processes, and solutions. In
this process, five progressive stages are involved, each stage corresponds to a conceptual com-
ponent of proverbial understanding administered in a graduated prompt approach: (a) Verbal
understanding, (b) Analogical mapping, (c) Metaphorical mapping, (d) Understanding the proverb
and its context, and (e) Application. These components are considered as progressive for under-
standing of the proverb. (7) A preliminary study on kindergarten (n = 40) and Grade 1 children
(n = 111) conducted by Tzuriel and Valdman (2009) indicated satisfactory validity and reliability.

In this study, because of its relative length and to adjust for attention span, the test was
shortened to seven proverbs, based on a pilot study on 20 children with HFA. These proverbs
were chosen to adjust to the children’s level of understanding of the themes. The four deleted
items had relatively complex grammatical structure and include objects that are relatively
remote from the child’s experiential world. An example of the proverb “Honey is sweet, but
the bee stings” and the accompanied questions according to the five components (steps) are
presented in the following (Figure 1):

Dana’s friend is Tami. Dana loves to play with her, but sometimes, Tami hits Dana.
Dana’s mother said, “I don't want you to be a friend with Tami.” “But mammy, I love
to play with Tami,” answered Dana. “You have enough friends to play with them. You
don't need her plays and not her hits . . . Honey is sweet, but the bee stings.”
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FIGURE 1. Example of Proverbial Understanding Test (Tzuriel & Valdman, 2009).

After presenting this story, the examiner asks the following set of graduated prompts;
each corresponds with the test's components. The child’s response is recorded, and an an-
swer was given by the examiner before moving to the next component:

a. Verbal understanding: What is honey? What is sting? Who has honey and stings?

b. Analogical mapping: Just as honey is sweet, but the bee stings, in the story that I told
you, we don't want from the (plays) and not from the (hits of the child).

c. Metaphorical mapping: What is the honey in the story? What is sting in the story? Who
behaves like a bee in the story?

d. Understanding the proverb and its context: What is the meaning of “Honey is sweet, but
the bee stings”? Why Tami hits when plays are fun?

e. Application: Where else your mother, or father, or everyone else may tell you “Honey is
sweet, but the bee stings”?

It should be emphasized that several researchers proclaim that proverbial understand-
ing is ingrained in the culture and that transfer of a proverb across cultures might not re-
flect proverbial understanding capacity (e.g., Tavernier-Almada. 1999). However, many others
argue that proverbial understanding is universal and that some proverbs are common across
cultures (e.g., Mieder, 1993).

Scoring of the Children’s Proverbial Understanding Test. In this study, the CPUT was scored by the
graduated prompt approach. For each item, there are five progressive components; the child’s
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answer for each component is given a score based on accuracy of the answer. For each com-
ponent, a scale of five possible answers was constructed starting from full and accurate
(score = 5) to lack of answer (score = 0). After presenting the question for each component
(stage), the child was given the answer, and the examiner moved to the next component
until the last component of application representing full understanding of the proverb. This
procedure was repeated in all items. Thus, for each item, there is a fixed protocol of prompts
to reach the final stage of application. This novel procedure, which is a combination of grad-
uated prompt and performance within each item, is different from the typical graduated
prompt procedure where scoring is based on number of prompts. In this study, the number
of prompts is fixed in each item and scoring is based on performance on each prompting
stage. This procedure allowed us to adhere to the conceptual framework of attaining the
proverb with an accurate scoring based on performance. Thus, the score for each component
ranges between 0 and 5; for each item, between 0 and 25; and for the whole test, between 0
and 175 (7 items X 25). If the answer is not correct, the accurate answer is provided and the
next question relating to the next component is presented. The same process continues to the
last component of application.

Pearson correlations between the total score of each component (across all items) and the
mean ratings based on three judges ranged between .69 (p < .01) and .88 (p < .01). Cron-
bach’s alpha coefficient on the 11 original proverbs based on a sample of 111 TD children was
.90 (Tzuriel & Valdman, 2009). Principal components factor analysis with varimax rotation
carried out on the 11 proverbs revealed only one factor (eigenvalue = 5.56), which explained
51% of the variance. A second factor analysis with varimax rotation carried out on mean
scores of the five test components (stages) revealed one factor (eigenvalue = 3.66), which
explains 73% of the variance. The CPUT was found to be correlated significantly (Tzuriel
& Valdman, 2009) with age, .47 (p < .01); verbal ability, .77 (p < .01); analogical reasoning,
.52 (p < .01); and metaphorical construction, .66 (p < .01).

Children’s Metaphorical Construction Test. The Children’'s Metaphorical Construction
Test (CMCT; Tzuriel, Yosef, & Valdman, 2008) is aimed at assessing metaphorical construc-
tion of elementary school children. Each metaphor is composed of three cards drawn with the
metaphor’s objects: origin object, target object, and a related-to-origin object (Figure 2). The
test is composed of 2 example problems and 13 test problems. Children are asked to express

The sun is like the lamp in the sky

FIGURE 2. Example of an item from the Metaphorical Construction Test (Tzuriel et al., 2008).
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each metaphor while being introduced to the three cards of the item placed in a mixed order.
In case the child could not express the metaphor, hints were provided based on the graduated
prompt procedure. The principle behind the graduated prompt procedure is basically to help
the child gradually until he or she constructs the metaphor. Mediation in this approach is de-
livered 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. The amount
of aid needed to solve the problem is taken as an indication of the subject’s zone of proximal
development. The outcome measure in the graduated prompt approach is not the amount of
improvement in the child’s performance, but rather the amount of mediation needed to reach
a specified criterion (Resing, 1997). The score for each metaphor ranges from 0 to 9 based
on the amount of mediation required to provide the answer. For example, a maximal score of
9 points is given when the child expresses the metaphor independently with no mediation.
If the child does not express the metaphor, a small hint is given, that is, an object’s name. If
the child expresses the metaphor after the first hint, a score of 8 points is given. The gradu-
ated prompt continues in a structured progressive procedure of nine steps; after each step
of mediation, the score is reduced by 1. Pearson’s correlation between the CMCT and verbal
ability test (MAASE) in the current sample was .62 (p < .05). The CMCT reliability coefficient
based on a sample of 53 children was .97. (Tzuriel & Valdman, 2009).

Children’s Conceptual and Perceptual Analogical Modifiability Test—Constructions
Analogies Version. The Children’s Conceptual and Perceptual Analogical Modifiability
Test—Construction Analogies Version (Tzuriel, 2002) is composed of two sets of problems,
conceptual and perceptual; each set contains nine problems: One example problem and eight
test problems. In each problem, the child is presented with six cards, in a mixed order, and
is asked to build an analogy with only four cards formatted in a 2 X 2 pattern, sorting out
two distracting cards. The distracting cards contain stimuli that are related to the analogy but
are not part of it. The distracting cards are based on categorical, part-whole, or associative
relation. The child is presented first with an example problem in which the principles of anal-
ogy construction strategies are demonstrated. Examples of perceptual and conceptual con-
struction analogies are presented in Figures 3 and 4, respectively. In each problem, the child
has to choose four cards and construct them in the classical analogy format (i.e., A:B :: C:D).
The construction analogies were administered by a clinical/educational version of adminis-
tration (Tzuriel, 1997, 2001), using the graduated prompt procedure. The score for each prob-
lem ranges from 6 to 0 based on the amount of mediation required to provide the answer. A
maximal score of 6 points is given when the child constructs the analogy independently with
no mediation. If the child does not solve the problem, a hint is given (i.e., the A and B terms
of the analogy are shown with no verbal explanation). If the child solves the problem after this
hint, a score of 5 points is given. The graduated prompt continues in a structured progressive
procedure of five steps; in each step of mediation, the score is reduced by 1. If the child does
not solve the problem after getting the mediation of the previous steps, a score of 0 is given.

The reliability of the construction analogies was studied previously on four samples of
kindergarten children (Tzuriel, 2002, 2007; Tzuriel & Flor-Maduel, 2010; Tzuriel & George,
2009). In all samples, children were administered the closed analogies prior to the construc-
tion analogies. Cronbach’s alpha reliability coefficients for the conceptual analogies ranged
between .83 and .87 and for the perceptual analogies, between .84 and .87.

Spoken Language Test. The verbal ability of children was examined by the Spoken Language
Test developed (in Hebrew) to assess semantic language abilities of children aged 5-11 years.
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FIGURE 3. Example item of construction perceptual analogy from the Children’s
Conceptual and Perceptual Analogies Modifiability (Tzuriel, 2002, 2007).

In this study, the children were administered the new version of the test (Rom, Morag, &
Peleg, 2007), which is suited to the children’s gradual increase of semantic abilities in those
ages. The test includes two pretests: (a) naming objects and (b) verbs (e.g., provide the verbal
noun related to the objects). Additional five subtests are Categories, Resemblance, Difference,
Ambiguity, and Definitions. In Categories children are presented verbally with 10 catego-
ries (e.g., holidays, jewelry) of which the children are asked to name three different objects
belonging to each. In Resemblance, children are verbally presented with 10 object pairs (e.g.,
car and bus) and are asked to name the similarity between the objects. In Difference, children
are introduced to the same 10 object pairs and are asked to name a difference between the
objects. In Ambiguity, children are introduced to 10 homonyms (ambiguous words that are
written and pronounced in the same way) and are asked to name the meaning of each word
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FIGURE 4. Example item of construction conceptual analogy from the Children’s
Conceptual and Perceptual Analogies Modifiability (Tzuriel, 2002, 2007).

in a specific context. In Definitions, children are verbally presented with five objects and are
asked to provide specific descriptions related to different features (e.g., size, shape, or color)
for each object. In each subtest, a correct full answer is given a score of 2, a partial answer a
score of 1, and an incorrect answer or no answer a score of 0. Scores for each of the subtests
range from 0 to 20, with higher scores reflecting a higher linguistic level. Pearson’s correla-
tion between the MAASE subtests and children’s Auditory Association (ITPA) subtest were
.65 and above (Fisher, 1975). The reliability coefficients based on previous sample were above
.60 (Tzuriel & Valdman, 2009).

The Rule Shift Card Test. The Rule Shift Card (RSC) test (Wilson, Alderman, Burgess,
Emslie, & Evans, 1996) is a subtest of Wisconsin Card Sorting Test (WCST; Heaton, Chelune,
Talley, Kay, & Curtiss, 1993). The WCST is a measure of abstract reasoning that requires the
ability to shift strategies. The WCST has been validated in individuals with autism (Ozonoff,
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1995) and has previously been used to measure shifting in children with autism, with and
without mild intellectual disability (ID; e.g., Robinson, Goddard, Dritschel, Wisley, & Howlin,
2009; Visser, Berger, Van Schrojenstein Lantman-De Valk, Prins, & Teunisse, 2015). Partici-
pants are presented with a series of 20 red and black cards turned over one at a time. In the
first stage of the task, participants have to act according to the rule, “Say yes to red and no
to black.” In the second stage, the rule changes—*Say yes if the card is in the same color as
the last one, otherwise, say no.” The second stage taps the participants’ cognitive flexibility
because they have to delay the familiar reaction and create a different reaction. Kendall’'s tau
correlations of WCSTs were .65-.75 (p < .001; Smith-Seemiller, Arffa, & Franzen, 2001). Reli-
ability coefficients based on previous samples were above .60 (Heaton et al., 1993; Rajendran
& Mitchell, 2007).

Children’s Local/Central Coherence Test. The Children's Local/Central Coherence Test
(CLCCT), which is based on the WCCT (Frith, 1989; Frith & Happé, 1994), is aimed at mea-
suring LCC processing (Jolliffe & Baron-Cohen, 1999). The test developed for this study by
Tzuriel and Groman (2013) was adapted for children aged 5-11 years by simplifying the level
of vocabulary and using age-appropriate context. The test is composed of 1 example item and
10 test items. The tasks require preliminary basic reading comprehension and memorizing
specific details incorporated in a short story. In each item, children should read a description
of a situation followed by a question and three possible options for an answer. Following in-
troduction of each situation and the options for an answer, children are asked to think about
a statement that bridges the sentences in the most accurate way. For example, children were
asked the following: “Dan was in a hurry to the candy shop. A few minutes afterwards, he
was smiling to himself. Dan was smiling because: 1. He met friends on his way to the shop.
2. He bought a candy. 3. He met a friend who gave him a candy.” Each correct answer was
given a score of 1, and the total possible score is 10. The test’s validity was examined in several
steps. In the first step, a pilot study was carried out on a sample of TD children (n = 10) and
children with HFA (n = 10), aged 5-7 years. The purpose was to examine the fitness of items
to young children and especially to children with HFA. The findings revealed as expected that
TD children scored higher than children with HFA; the range of scores for the TD group was
6-9 (M = 7.90, SD = 2.07) as compared with 4-8 (M = 5.90, SD = 1.19) in the HFA group.
In the second step, a group of five experienced clinicians examined the items for fitness to
children with HFA. Based on their recommendations, it was decided to change the test pro-
cedure and give children first the opportunity to provide an answer, and only when no answer
is given, the three answer options are provided for choice. An initiated answer gets a score of
2 and choice of a correct option a score of 1; the maximal score is 20. In the third step, we ap-
plied a second pilot study using the modified procedure on a sample of TD children (n = 15)
and children with HFA (n = 15) aged 6-11 years old. Cronbach’s alpha reliability coefficient
based on this sample was .85. Pearson’s correlation between the CLCCT scores and items
from the Global Local Processing Strategies (GLPS, Kimchi & Palmer, 1982) based on a sample
of 88 children was .24 (p < .05). In the current sample, principal factor analysis with varimax
rotation showed that all test items are loaded on one factor (eigenvalue = 4.40) explaining
44% of the variance. Cronbach’s alpha coefficient based on the current sample was .88.

Theory of Mind Tests. In this study, we used two tests. The first test, Sally and Anne Test
(Wimmer & Perner, 1983) assesses children’s understanding of first-order belief. The test
consists of a comic-strip story in which Sally and Ann are first introduced as friends. Sally
with a basket in front of her and Anne with a box. Then, Sally is shown placing a ball in the
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basket and leaving the room. Anne is then shown taking the ball from the basket and placing
itin the box. Next, Sally enters the room and children are asked, “Where will Sally look for her
ball?” Children who point to the previous location of the ball (basket) pass the task because
they acknowledge Sally’s false belief (score = 1). Children who point the current location of
the ball (box) fail the task by not considering Sally’s false belief (score = 0).

The John and Mary Test. This test assesses children’s understanding of second-order belief.
The test is an acted story in which two school friends (John and Mary) are independently
informed about an object’s transfer to a new location (an ice cream van moves from the park
to the church). The van's driver then tells John that he travels to the school after Mary left
from her home. On his way to school, the driver meets Mary and tells her about the change
of location, but John is not aware of it. When John comes to Mary's home to tell her about
the change of location, he is told that Mary already went to buy an ice cream. Children are
then asked three questions: “Where will John look for Marry?” “Where is Mary?” and “Where
is the ice cream van?” Scores on this test are only for the first question, which examines un-
derstanding of second-order belief (passed = 1). Pearson’s correlations between the two ToM
tests range between .45 (p < .05) and .55 (p < .05). Cronbach's alpha coefficient based on a
sample of 70 participants was .85 (Baron-Cohen, 1989; Perner & Wimmer, 1985).

Procedure

All children were administered the tests in a quiet, isolated room at school or at home. The
examiners reported no difference in children’s motivation or in testing procedure at home or
in school. Tests were administered individually in seven meetings, with respect to the child’s
comfort and ability. The tests of MAASE, construction analogies, and the CMCT were ad-
ministered in the first three sessions, respectively. The CPUT was administered in the fourth
session, and the EF, CLCCT, and ToM tests were administered in the fifth to seventh sessions,
respectively. The examiners were graduate students in a special education program who had
few years of teaching experience with children with HFA. All examiners were trained to ad-
minister the tests for 8 hr.

RESULTS

Differences Between Children With High-Functioning Autism and Typically Developed
Children in Proverbial Understanding

The means and standard deviations of proverbial understanding scores in the HFA and TD
groups and F statistics are presented in Table 1. The HFA group scored significantly lower
than the TD group on each stage of the Proverbial Understanding Test as well as on the total
score, thus confirming our expectation. It is interesting to note that the highest group differ-
ence was found on the Application component (n? = .45) of the Proverbial Understanding
Test. The ratio between Verbal understanding (first step of the test and mostly the easiest) and
Application (last step of the test and the most difficult) is much lower in the HFA group (.32)
than in the TD group (.76; a difference which will be discussed later).

To compare children's improvement from the start to the end of the DA procedure, we
created compiled subscores of the first three items (pre, Time 1) and the last four items (post,
Time 2). The first three items were similar to the last four items in terms of grammatical
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TABLE 1. Proverbial Understanding Scores in the High-Functioning Autism and Typically
Developing Groups

HFA TD
Proverbial Understanding M SD M SD F(56) M
Total 3.57 0.64 4.61 0.41 59.17%%% 49
Verbal understanding 4.48 0.66 4.92 0.18 12.99%* 17
Analogical mapping 0.28 0.67 4.94 0.11 29.84%%% .32
Metaphorical mapping 4.18 0.94 4.89 0.18 17.60%%% 22
Understanding the proverb 3.46 1.06 4.56 0.60 25.61%** .29
Application 123 144 373 131 51.05%%% 45

HFA = high-functioning autism; TD = typically developing.
Hkp < 0L *kp < 001,

syntax (i.e., time components, quantitative comparison, and cause—effect relationships) and
degree of remoteness of objects from the child’s experiential world. It should be emphasized
that our data are based on the graduated prompt approach in which for each item, there is a
fixed protocol of prompts to reach the final stage of application. This technique is different
from both the typical pre- to postteaching model of DA where the criterion variable is only
performance score and from the conventional graduated prompt model where the number of
prompts is considered. We used the graduated prompt when we applied the five conceptual
stages (components) for each item, but we scored the performance on each component. We
expected therefore that the number of prompts will decrease significantly from the first to
last items of the test as the child learns progressively the essence of proverbs and metaphors.

Because we were interested in examining interactions of Group with Time and Compo-
nent variables, a repeated measures multivariate analysis of variance (MANOVA) of Group
X Time X Component (2 X 2 X 5) was carried out with Group as between factor, Time and
Component as within factors, and proverbial understanding scores as dependent variables.
The analysis yielded significant main effects of Group, F(1, 61) = 58.93, p < .001, n? = .49;
Component, F(4, 61) = 108.76, p < .001, n? = .64; and Time, F(1, 61) = 16.25, p < .001,
m? = .21. These findings indicate, as expected, that children with HFA received lower scores
than TD children, that the scores decreased with increase of the component’s difficulty level,
and that there was an improvement from the pre to the post items.

The main effects however were modified by two significant interactions of Group X Com-
ponent, F(4,61) = 17.98, p <.001, > = .23, and Time X Component, F(4, 61) = 4.54, p <.001,
m*=.07.Theseinteractionsaredepictedin Figures 5 and 6. Posthocanalyses showthatthe Group
X Component interaction (Figure 5) derives mainly from the Application component. Group
differences on each components were as follows: (a) Verbal understanding, F(1, 61) = 13.44,
p <.001, n* = .18; (b) Analogical mapping, F(1, 61) = 29.78, p < .001, n? = .33; (c) Meta-
phorical mapping, F(1, 61) = 17.85, p <.001, n* = .23; (d) Understanding the proverb and its
context, F(1, 61) = 25.43, p < .001, n* = .29; and (e) Application, F(1, 61) = 49.81, p < .001,
m? = .45. The findings show, in general, that group differences increase with increase of the
component’s difficulty level and that group difference in Application component (n? = .45) is
much higher than in the other components (m? = .18 to .29).
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Post hoc analysis of the Time X Component interaction (Figure 6) indicates that it derives
mainly from three components: (a) Verbal understanding, F(1, 61) = 6.60, p < .05, n* = .10;
(b) Analogical mapping, F(1,61) = 6.70, p <.001,n?*=.10; and (c) Application, F(1, 61) = 16.33,
p <.001, n* = .21. The highest pre to post improvement was found on Application.

Differences Between Children With High-Functioning Autism and Typically Developed
Children in Metaphorical Construction

To compare group differences as well as children's improvement from the start to the end
of the DA process in both groups, we created compiled scores of the first five items (pre,
Time 1) and the last six items (post, Time 2). As in the Proverbial Understanding Test,
the data are based on the graduated prompt approach in which for each item, there is a
fixed protocol of nine prompts to reach the answer. If the child solves the problem with
no prompts, a maximal score of 9 is given; the more prompts are given, the lower is the
child’s score. A repeated measures analysis of variance (ANOVA) of Group X Time (2 X 2)
yielded significant main effects of Group, F(1, 60) = 31.35, p < .001, * = .34, and Time,
F(1, 60) = 12.47, p < .001, m?> = .17. These findings indicate that the TD group scored
higher (M = 10.01, SD = 1.56) than the HFA group (M = 7.16, SD = 2.76) and that per-
formance in the last six items was higher (M = 9.08, SD = 2.92) than in the first five items
(M = 8.18, SD = 2.92).

Analogical Reasoning, Executive Function, Local/Central Coherence, Verbal Ability, and
Theory of Mind in the High-Functioning Autism and Typically Developing Groups

The means and standard deviations on analogical reasoning, subtest-I of EF, LCC, verbal
ability, and ToM in the HFA and TD groups are presented in Table 2. The findings show that,
as expected, TD children scored significantly higher on analogical reasoning and LCC than
children with HFA. No significant group differences however were found on verbal ability,
except for the Naming subscale (from MAASE test) where children with HFA scored higher
than TD children. The findings also reveal that TD children scored significantly higher than
children with HFA in the RSC test, ToM general score, and John and Mary subtest.

Correlations Between Proverbial Understanding and Metaphorical Construction,
Verbal Ability, Analogical Reasoning, Executive Function, Theory of Mind, and
Local/Central Coherence

Pearson correlations between proverbial understanding and metaphorical construction, ver-
bal ability, analogical reasoning, EF, ToM, and LCC was carried out separately in the HFA
and TD groups. The analysis revealed a different pattern of correlations in the two groups
(Table 3). In the HFA group, positive significant correlations were found between prover-
bial understanding and analogical reasoning (perceptual), EF, ToM, and LCC. Verbal abil-
ity has emerged with the strongest correlation in the HFA group (r = .51) as compared
with no correlation in the TD group (r = .00). In the TD group, proverbial understand-
ing was highly correlated with metaphorical construction (r = .79) and LCC (r = .70) as
compared with low (r = .06) and medium correlation (r = .39) in the HFA group. Fisher Z
analyses showed that the difference in correlation pattern appears only for verbal ability, met-
aphorical construction, and EF.
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TABLE 2. Verbal Ability, Analogical Reasoning, Executive Memory, Theory of Mind, and
Local/Central Coherence in the High-Functioning Autism and Typically Developing Group

HFA TD
Test M SD M SD
Verbal ability
Total 0.69 .07 71 .05 Fy 5 = 1.03
Naming 0.99 02 0.96 .06 Fpp 50 = 5.56%
Verbs 0.98 .04 0.99 .01 Fy 50 =1.95
Categories 1.81 15 1.87 .17 Fi 50 = 2.19
Resemblance 0.88 .20 0.95 .09 Fy 59 = 2.87
Difference 0.93 .10 0.92 18 Fy 50 = 0.48
Ambiguity 1.82 .20 1.91 .16 Fy 5 =291
Definitions 1.10 49 1.13 .36 Fy 59 = 0.03
Analogical reasoning
Total 5.10 .70 5.59 .30 Fy g0 = 12.57%
Perceptual 5.21 0.91 585  0.35 Fy g0 = 13.51%%
Conceptual 5.00 0.81 5.33 041 Fy 0 = 4.05%
EF
Total 17.84 173 1843  1.73 Fo o = 1.87
Subtest 1 1894 158 19.81  0.53 Fu gy = 8.75%%
Subtest 2 1675 254 17.06 035 Fu gy = 0.17
ToM
Total 046 038 075  0.35 F g0 = 9.03%%
Sally and Anne 0.55 0.50 0.78  0.42 Fy, 60 = 3.96
Local/Central Coherence 9.38 3.69 16.03  3.65 Fy gy = 7.177%%%

HFA = high-functioning autism; TD = typically developing; EF = executive function; ToM = theory
of mind.
*p <.05. **p < .01. ***p < .001.

TABLE 3. Correlations Between Proverbial Understanding and Verbal Ability, Analogical
Thinking, Metaphorical Construction, Executive Memory, Theory of Mind, and Local
Coherence in the High-Functioning Autism and Typically Developing Groups

Proverbial Understanding

Test HFA D Fisher Z
Verbal ability ST —-.00 2.03*
Perceptual analogies 34% .06 ns
Conceptual analogies -.07 —-.05 ns
Metaphorical construction .06 797 —3.64%%*
EF 35% — 445 3.02%%
ToM 31 —.04 ns
Local/central coherence .39% 707 ns

HFA = high-functioning autism; TD = typically developing; EF = executive function; ToM = theory
of mind.
*p < .05. **p < .01. ***p < .001.
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TABLE 4. Prediction of Proverbial Understanding by Cognitive Abilities, Executive Memory,
Local Coherence, and the Ability to Understand False Belief in Others in Each Group

Test HFA (B) TD (B) R R’
Verbal ability .57 —

.69 48
Local/global coherence 46 —
Metaphorical construction — .73

.85 72
Executive memory — —-.30

HFA = high-functioning autism; TD = typically developing.
*p < .05, ¥p < 01. Fxp < 001,

Regression Analysis of Proverbial Understanding by Verbal Ability,
Analogical Reasoning, Metaphorical Construction, Executive Function,
Theory of Mind, and Local/Central Coherence

To examine the relative strength of verbal ability as compared with other cognitive factors in
predicting proverbial understanding in the HFA and TD groups, we conducted a separate
stepwise regression analyses in each group (Table 4). The findings show that in the HFA
group, verbal ability (.54) and local/global coherence (.46) have emerged as significantly
predicting proverbial understanding, whereas in the TD group, metaphorical construction
(-73) and EF (—.30) significantly predict proverbial understanding.

DISCUSSION

The findings have shown, as expected that TD children perform better in proverbial under-
standing and metaphorical construction than children with HFA. These findings are sup-
ported by previous findings showing that children in the autistic spectrum have significantly
lower figurative language ability than TD children (e.g., Dennis et al., 2001; MacKay & Shaw,
2004; Rundblad & Annaz, 2010). A possible explanation for the group differences in prover-
bial understanding might be related to the role of metaphorical construction for enhance-
ment of proverbial understanding. Lakoff and Turner (1989) have suggested that proverbial
understanding is carried out by a metaphorical mapping principle based on an automated
activation of a metaphor existing in the proverb's basis. The ability to interpret proverbs in dif-
ferent ways derives from the ability to map the metaphorical knowledge existing in proverbs
to diverse target fields (Gibbs 2008; Gibbs & Beitel, 1995). Support for this explanation may
be found in the findings of this study showing significantly lower scores of the HFA group,
as compared with the TD group, on the Metaphorical Construction Test and the metaphori-
cal mapping component of the Proverbial Understanding Test (see Table 1). Another factor
that might contribute to the lower proverbial understanding of children with HFA might
be attributed to the relatively central coherence processing found to be diminished in indi-
viduals with autism (Frith, 1989). Support for this relation might be found in the findings of
this study showing significant correlations between global/local coherence and proverbial
understanding in both TD (r = .70) and HFA (r = .39) groups (see Table 3). Proverbial under-
standing requires construction of new meanings and expanding them to new varied events
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(Honeck, 1997; Sperber & Wilson, 1986). This ability requires a central coherence type of
processing so that the child can capture the essence of the proverb.

The role of global/local coherence and metaphorical construction for proverbial under-
standing contradicts the conclusions of Gernsbacher and Pripas-Kapit (2012) who have stated
that individuals with autism who have difficulty in language comprehension, might have as
well difficulty in comprehending metaphoric, idiomatic, inferential, potentially ambiguous,
or otherwise complex language. They emphasize that the same goes for nonautistic persons
and that children who have a language disability, regardless of whether they have autism
or not, have difficulty with metaphoric language. This argument is supported by Norbury's
(2005a, 2005b) conclusion, based on several studies, that comprehension ability per se is “the
most important determinant of success” in comprehending idioms (Norbury, 2004, p. 1190).
The findings of our study do not rule out the importance of verbal ability in determining figu-
rative language. The correlation (see Table 3) and the regression analyses (see Table 4) point
clearly to its strong relation with proverbial understanding, especially in the HFA group.
However, our findings clearly indicate that figurative language may be attributed as well to
unique difficulties in metaphoric construction and the tendency for local coherence.

Of most interest is the higher performance level of the TD group over the HFA group
across all of the proverbial understanding components but especially on Application, consid-
ered to be the most difficult component. As can be seen in Table 1, the ratio between Verbal
understanding (first step of the test and mostly the easiest) and Application (last step of the test
and the most difficult) is much lower in the HFA group (.32) than in the TD group (.76). The
meaning of this finding is that, from all components of the test, children in the HFA group
confront difficulties especially in the Application component. Application requires a transfer of
the concrete meaning of the proverb to a different context, moving flexibly from the contextual
understanding of the specific situation to varied situations where the same meaning can be
applied as well. Similarly, the significant Group X Component interaction shows (see Figure 5)
that it derives mainly from the Application component found to be significantly lower in the
HFA than in the TD group. This difference is congruent with clinical and research findings in-
dicating unique difficulties of applying subtle meanings of figurative language beyond the spe-
cific and concrete situations among children in the autistic spectrum (Joliffe & Baron-Cohen,
1999; Kerbel & Grunwell, 1998; Melogno et al., 2012; Persicke et al., 2012; Wang, Lee, Sigman,
& Dapretto, 2006; Worth & Reynolds, 2008). It should be emphasized that the graduated prompt
approach used in this study is characterized by “light” mediation. Nevertheless, it was found to
improve the performance of initial components in children with HFA. It is plausible to assume
that with a stronger “dose” of mediation, performance on Application component would be
enhanced and the ratio with easier components of the proverbial understanding will increase.

The use of DA procedure in this study revealed that teaching within testing facilitated the
children's proverbial understanding and that the improvement from the first to last items
was similar for both groups and even slightly better in the HFA group than in the TD group.
Previous studies showed that children with learning difficulties benefit significantly more
from teaching within the test procedure than children with no learning difficulties (e.g., Hay-
wood & Lidz, 2007; Haywood & Tzuriel, 2002; Sternberg & Grigorenko, 2002; Tzuriel, 2001).
Teaching in these studies was much heavier than the graduated prompt approach used in this
study. In further research, we propose to use comparatively different teaching strategies (e.g.,
mediated learning experience vs. graduated prompt) and examine their effect on modifiabil-
ity of figurative language and specifically modifiability of proverbial understanding.
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The interaction of Component X Time (see Figure 6) reveals that the differential pre-
to postteaching changes derive mainly from three components, each reflecting a different
phase of the mental act (Feuerstein et al., 1979): the input phase (i.e., Verbal understanding),
the elaboration phase (i.e., Analogical mapping), and the output phase (i.e., Application). It
should be noted that the highest improvements appear in output aspect of Application. Appli-
cation of a proverb requires transferring the meaning of a proverb to context that represents
the proverb in a real-life situation. The difficulty revealed by the children with HFA was in
making this transition from cognitive understanding of the proverb to actual social context.
Support for our findings may be found in studies showing that children with HFA demon-
strate difficulties in flexibly applying principles and rules to social situations (Frith & Happé,
1994; Peterson & Bowler, 2000; Plaisted, 2001). The within-test mediation process thus was
more effective in the Application component than in the others.

The findings on metaphorical construction showed, as expected, that the HFA group re-
ceived significantly lower scores than the TD group. These findings are congruent with ear-
lier findings showing higher metaphorical abilities among TD children than among children
in the autistic spectrum (Dennis et al.,, 2001; MacKay & Shaw, 2004; Rundblad & Annaz,
2010). The difficulty of children in the autistic spectrum to grasp metaphors was attributed
to a tendency to local processing (e.g., Frith, 1989) and to wrong interpretation in decod-
ing a presented object (visual and auditory), as evidenced in the relatively low score of the
HFA group on Verbal Ability component in the Proverbial Understanding Test. An incorrect
decoding of an object presented in the metaphor might affect the whole perception of the
metaphor. For example, in this study, some children with HFA interpreted a picture frame as
a geometric figure (rectangle), thus focusing on geometric aspects of the picture rather than on
its social contextual meaning.

Another explanation for differences in metaphorical understanding might be based on
previous exposure to the objects presented in the metaphors. Processing of meaning of figu-
rative language is explained in the literature by the graded salience hypothesis. In accordance
with the graded salience hypothesis, linguistic processing is based on the most conventional,
popular, predictable, or familiar meaning (e.g., Giora, 2003). Making mental relationships
between components of a metaphor is a unique individual mode based on previous exposure
to the components as well as on the analogical transformation required in the metaphor. The
unique way of connecting between the metaphor’s components is based also on chronologi-
cal and mental age, on accumulated knowledge acquired with age, and on development of
abstract skills (Nippold & Sullivan, 1987). Thus, an early rich exposure to objects and their
verbalization might affect the ability to process later metaphors based on these objects.

The correlations of proverbial understanding with the cognitive abilities showed a differ-
ential pattern in the HFA and TD groups (see Table 3). In the HFA group, verbal ability and
EF were found significantly correlated (.51 and .35, respectively) with proverbial understand-
ing as compared with the TD group (.00 and —.44, respectively). The highest correlations of
proverbial understanding in the TD group were with metaphorical construction (.79) and
LCC (.70). It is reasonable to assume that children with HFA rely on verbal repertoire and EF,
as represented by the RSC test, when processing figurative forms of language. These skills
require a relatively lower level of abstract processing than metaphorical and central coherence
skills found to be significantly correlated in the TD group.

The findings of the regression analysis portrayed a different picture of the relationship
between proverbial understanding and the cognitive tests in the HFA and TD groups. In the
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HFA, group proverbial understanding was predicted positively by a combination of verbal
ability (B = .57) and LCC (B = .46), whereas in the TD group, it was predicted positively by
metaphorical construction (8 = .73) and negatively by EF (3 = —.30). The significant predic-
tion of proverbial understanding by metaphorical construction found in the TD children in
the current research is supported by similar previous findings on a sample (n = 58) of Grade
1 children (Tzuriel & Valdman, 2009). Understanding figurative forms such as proverbs and
metaphors requires the ability to construct novel preferred meanings by pragmatic reason-
ing processes. In contrast, the negative prediction of proverbial understanding by EF in the
TD group might be explained by the preference of using elastic abstract thinking strategies
in interpreting figurative language forms. EF in RSC test reflects both cognitive flexibility
(while shifting from one rule to another) and memory (while remembering the new rule).
We might assume that children in the HFA group rely on memory ability while processing
abstract forms of language, whereas in the TD group, this dimension restricts their abstract
processing. EF are related in the literature to the ability to maintain a suitable pattern of prob-
lem solving to gain a future goal which includes behavior components such as planning, in-
hibition, stable management, organized exploring, and flexible thinking (Bauminger-Zviely,
2013; Martin & McDonald, 2003; Ozonoff et al., 1991). Observing other EF such as inhibition
and flexible thinking might provide an additional knowledge about the prediction of prover-
bial understanding by executive functions.

In this study, a primary condition for participation was passing successfully a reading
comprehension test. Considering the fact that all participants have passed the test, it would
be difficult to assume that the HFA group’s lower scores on metaphorical construction in
this study was based on reading comprehension. However, according to Giora (2012), weak
central coherence cannot explain all findings concerning context effects. For instance, incon-
sistent with the received view, when familiar and unfamiliar metaphors were compared, it
was novelty rather than metaphorically that mattered.

Unlike Gernsbacher and Pripas-Kapit's (2012) conclusion, Whyte, Nelson, and Scherf
(2014) found in their study with ASD children that both syntax and ToM abilities predict
idiom comprehension success. Basing on their findings, they emphasized that advanced ToM
abilities also appear to be important for idiom comprehension in children with ASD because
ToM abilities predicted relative deficits in idiom comprehension even after controlling for the
contributions of basic language abilities. It has been suggested that both linguistic skills and
advanced ToM abilities contribute to idiom comprehension for children with ASD. Similarly,
Whyte and Nelson (2015) reported that a combination of basic language skills and ToM abili-
ties may play a role in the development of nonliteral language comprehension.

CONCLUSION

Thisstudy'scontributiontotheliteraturehasbeenshowninthefollowingaspects: (a) construction
of a novel measure of LCC that can be used with children with HFA aged 5-11 years; (b) de-
velopment of proverbial understanding and metaphorical construction measures adapted for
use with children with HFA aged 5-11 years; (c) support of the hypothesis that children with
HFA perform lower than TD children on proverbial understanding, metaphorical construc-
tion, and local coherence measures; these dimensions tap the ability to understand social sit-
uations; (d) showing qualitative differences of performance between children with HFA and
TD children across the components of the Proverbial Understanding Test and especially the
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application component; and (e) showing that proverbial understanding is predicted mainly in
the HFA group by local coherence and verbal ability.
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