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ABSTRACT


This project is concerned with the development of idiom comprehension in children with Autism Spectrum Disorder (ASD).  The performance of four children between the ages of 6 and 13 years, with High Functioning Autism (HFA), was compared on different idiom interpretation tasks. The three idiom interpretation tasks included defining idiomatic expressions in isolation, within a given context, and in a pictured multiple choice task. Ten unfamiliar idioms were used in all three tasks. The results were analyzed by comparing the performance of the participants across the three age groups, 6, 9-10 and 12-13 years of age. Their idiom interpretation abilities were also compared to Levorato and Cacciari’s model of idiom comprehension in typically developing children. The findings from this investigation will provide an opportunity to explore how age and the processing of contextual information contribute to the developmental course of idiom comprehension in children with ASD.  This study found that children with HFA develop idiom comprehension through the same stages as typically developing children.  It also shows that context plays an important role in idiom comprehension.  
INTRODUCTION

The present investigation was concerned with the development of idiom comprehension of unfamiliar idioms in children with Autism Spectrum Disorder (ASD).  We compared the performance of high functioning children with Autism (HFA) on idiom interpretation tasks across three age groups. The findings from this investigation provided an opportunity to explore how age, language competence and the processing of information contributed to the developmental course of idiom comprehension in children with ASD. 


Idioms, such as “skate on thin ice, turn the other cheek and spill the beans”, are a type of figurative language. They are defined as “a group of words whose meaning considered as a unit is different from the meanings of each word considered separately” (Cambridge Dictionaries Online, 2010). In other words, there is a discrepancy between what is said and what is meant (Laval, 2003). For example, a sentence such as “Mary relaxed in hot water at the health club” has an obvious literal meaning. However, a figurative meaning is intended with a sentence such as “Mary was in hot water after wrecking the car” (Nippold &Martin, 1989). 


In the typically developing population, understanding the idiomatic meanings of idioms begins in early childhood and gradually improves during middle and late childhood, adolescence, and well into adulthood (Nippold & Taylor, 1995). A model for the development of figurative competence was proposed by Levorato and Cacciari (1995). They propose four phases of development. Phase one is characterized as the most primitive type of comprehension, consisting strictly of a piece-by-piece, literal strategy. In Phase two, children become able to search for the clues within a situation which could lead to understanding the figurative meaning. In the third phase, children learn that the same communicative intention can be realized through different sentence forms such as literally, idiomatically, ironically, etc. The fourth phase is characterized by the ability to produce idiomatic expressions. 


According to Levorato and Cacciari, (1995), the fact that younger children, up to about the age of seven years, tend to interpret idioms literally is explained by their processing system which proceeds piece by piece. This means that a sentence is understood constituent by constituent, instead of by integrating different sources of information, such as environmental and linguistic context. As children develop, they are able to go beyond the information explicitly given in a sentence to produce inferences because the context activates world knowledge necessary to recover the nonliteral meaning.  Later still, the child considers the speaker’s internal state, intentions and knowledge in interpreting what someone else says (Levorato & Cacciari, 1995). 


In 1995, Levorato and Cacciari tested their model of idiom development on typically developing children. They used two groups, one aged 7-8 years and the other, aged 9-10 years. They presented familiar idioms embedded in stories and then asked the children to select the appropriate meaning from a choice of three answers: one that was idiomatic, one that represented the literal meaning and one that was a semantically related, plausible meaning that they termed “semantic associate”. After a delay, the children were asked to repeat the story and finally to explain the meaning of the idiom. They found that these two age groups did indeed represent critical points in the development of figurative competence. The older children chose more idiomatic answers and produced more idiomatic paraphrases than young children (Levorato & Cacciari, 1995).

Some of the children in Levorato and Cacciari’s experiment interpreted the idioms not literally, nor idiomatically, but in a way that demonstrated the beginning of idiom comprehension. Levorato and Cacciari (1995) explained that full comprehension of the idiomatic meaning is preceded by an intermediate phase: “the discovery of a possible difference between the surface form of a sentence (the sentence meaning) and the semantic content (the utterance meaning)” (p. 271). This intermediate phase is characterized by a “figurative” type response which usually occurs in children who are between the literal and idiomatic developmental phases of idiom comprehension (Levorato & Cacciari, 1995).

In terms of clinical populations, the developmental course of idiom comprehension is important. Idioms occur frequently in spoken and written language, including jokes, riddles, in conversations and teachers use them in the classroom (Nippold & Taylor, 2002). Kerbel and Grunwell (1997) revealed a high level of idiom usage among primary school teachers. This type of figurative language is also common in books and other printed materials in schools (Nippold & Taylor, 2002). Given the frequency of these expressions, it is important that children and adolescents can interpret them effectively (Nippold & Taylor, 2002). Furthermore, failure to grasp the meanings of idioms can impinge upon an individual’s understanding of language in social and academic settings (Nippold & Martin, 1989). 

One clinical population that is reported to have difficulty in understanding figurative language is Autism Spectrum Disorder (ASD).  ASD is defined as a developmental disorder characterized by qualitative impairments in social interaction, impairment in communication and restricted and stereotyped patterns of behavior, interests and activities (DSM-IV - TR, 2002).  One of the most salient features of impaired communication in ASD is over-literal interpretation of utterances (Dennis et al., 2001; MacKay & Shaw, 2004).  For example, in response to “she painted the town red,” children with ASD were more likely than typically developing aged matched peers to interpret this phrase literally, as a girl painting the town with red paint (MacKay & Shaw, 2004).   

On the other hand, Norbury (2004) demonstrated that at least some high-functioning children with ASD (HFA) were able both to understand idioms and use contextual information when trying to decipher unfamiliar idioms.  Thus, it’s important to determine how understanding of idioms develops in children with ASD and what factors influence idiom comprehension.  

The present investigation was a pilot study to test materials and procedures which are to be part of a future larger scale investigation comparing the development of idiom comprehension in children with HFA, aged 6, 9 and 12, to that of control participants matched for age, nonverbal mental age and structural language level. The current small scale project examined how four children with HFA and without language impairment, aged 6, 7, 10 and 13, interpreted unfamiliar idioms presented first in isolation and then within a story context. Based on Levorato and Cacciari’s (1995) model, we predicted that the child in the oldest age-band, 13 years olds, would interpret idioms significantly more idiomatically than the younger ages, 6, 7 and 10 year olds. Also, we predicted that all children would perform significantly better in interpreting idioms when context was provided than in interpreting idioms in isolation.
METHOD

Participants


Four participants were recruited from the Autism Follow-Up Clinic at the Glenrose Rehabilitation Hospital in Edmonton, Alberta. The participants were all males and selected to fit in three age bands: 6-7, 8-10 and 11-13 years old. Participants had been diagnosed with ASD using the Autism Diagnostic Observation Schedule (ADOS; Lord, Rutter, DiLavore, & Risi, 2002,) and expert clinical opinion. Inclusion criteria included nonverbal abilities within the normal range: a standard score of 80 or above on the performance composite of the Wechsler Abbreviated Scale of Intelligence (WASI; Wechsler, 2004), which includes Block Design and Matrix Reasoning subtests. Other criteria included normal hearing, no neurological syndrome and an English speaking home environment.

In order to obtain information on the participants’ language abilities, their scores on two standardized language measures were considered. The assessments used were the Recalling Sentences and Formulated sentences subtests of the Clinical Evaluation of Language Fundamentals- 4th Edition (CELF-4; Semel, Wiig, Secord & Wayne, 2003).  All participants scored within normal limits for their age range, with the exception of one child (EINSMA, 7;2) whose score on the Formulated Sentences subtest was significantly below average.  His data were retained in the study because the low score on this dimension may have been due to testing fatigue and on examination his profile of task performance appeared appropriate for his age level. 

The second standardized measure, the Test of Word Knowledge (TOWK; Secord & Wiig, 1999), was used to assess semantic knowledge.  Subtests included Expressive Vocabulary, Receptive Vocabulary, Word Definition, Word Opposites, Synonyms, Multiple Contexts and Figurative Language Use. Each child was given the set of subtests that were suitable for his age. One participant (CHOMCA, 13;0) performed below the average for his age on the Word Definitions subtest. All other participants performed within or above normal limits for their age range. The tables summarizing the results obtained by each of the participants on the selected subtests of the TOWK and the CELF-4 are presented in Appendix A. Standard scores obtained between 7 and 13 indicate average performance scores. 
Procedure

Idiom Selection. In order to mimic conditions of idiom acquisition, unfamiliar idioms were used in the experimental tasks. A pilot study was conducted in 2010 (Boyes & Reimer, SPA 900 project, 2010), to determine the familiarity of potential idioms with typically developing 12 year olds in Northern Alberta and British Columbia. Children were asked to rate on a scale from 1 to 5 how familiar they were with idioms selected from the previous literature on idiom comprehension in typically developing children (Boyes & Reimer, SPA 900 project, 2010). Based on this information, idioms were ranked according to familiarity and the ten idioms with lowest familiarity were chosen for this study. The complete list of idioms is presented in Appendix B.

Idiom Tasks. All children were seen individually in a quiet room at the University of Alberta.  In the first task, children were asked to define an idiom when it was presented in isolation. The following instructions were given:
Sometimes when people talk, they use funny expressions.  For example, when people say “it’s raining cats and dogs” they don’t really mean cats or dogs are in the sky, they just mean it’s raining really hard. Now you are going to hear some more funny expressions and you need to tell me what you think they mean.  Don’t worry if you don’t know these expressions; just think about the words and what they could mean (Norbury, 2004).  
Mom says: “I can paper over the cracks”. What does it mean to paper over the cracks? 
The second task presented the idioms in the context of a story:

Tom is playing with his favorite toy truck and the wheel falls off.  His mom said “we will have to wait for dad to come home so he can fix it.”  Tom gets upset because he wants to play with it right now.  Mom says “well I can paper over the cracks.”   

Two questions followed each story. First the participant was asked to define the idiom: “What did it mean when Mom said: I can paper over the cracks”. Then, the child was asked a factual question about a particular detail in the story: “What fell off Tom’s toy truck?” The factual question was included to ensure that the participant had listened to and understood the story and was able to remember it. The stories used for each idiom can be found in Appendix C. 

In the third task, the same story was presented along with pictures, and the children were given three options in picture format to choose what the idiom means.  In each multiple choice item, there was a picture representing the literal interpretation, a semantically related, plausible but incorrect, interpretation and the idiomatic interpretation. For example, with the idiom “paper over the cracks”, the literal picture depicted the mother putting paper over cracks in the wall. The semantically related picture showed the mother putting paper over the toy truck. Lastly, the idiomatic picture depicted the mother putting a piece of tape on the wheel of the toy truck. 
RESULTS

The participants’ answers on the first two tasks were categorized into 5 types of interpretations: literal (responding with the surface meaning of the sentence), figurative (a semantically related plausible answer going beyond the surface meaning of the sentence), idiomatic (a correct interpretation of the idiom within the story context), bizarre or tangential (an off-topic, inappropriate or nonsense answer) and no response (the client does not respond or says he doesn’t know the meaning). For example, given the idiom he was talking through his hat, a response such as “he was talking in his hat” was coded as a literal interpretation where the child is not aware of any other meaning than the words in the sentence.  “The hat was making him say funny things” would have been coded as a “figurative” response. This type of response indicates that the child knows there is another meaning than the sentence meaning and is able to use the contextual information in the story to infer a meaning. A response such as “he was saying things that were not true” would be an idiomatic interpretation, because the true intent of the utterance would have been understood. Lastly, a bizarre or tangential answer would be: “the hat is blue”. This type of answer simply does not relate to the story or the idiom. 

 
The factual questions for the second task were scored as either right or wrong.  For the multiple choice task, only 4 answer types were possible; literal picture, semantic associate picture, idiomatic picture and the possibility of no response. Three examiners, the primary investigator and two student clinicians, rated participants’ answers. Any disagreements in scoring were resolved through discussion.  The following table summarizes the performance of each participant on the three idiom comprehension tasks. The scores are presented as a proportion of the type of answer provided on the ten unfamiliar idioms. The bizarre or tangential answer type is marked as not applicable (n/a) for the multiple choice task because the participants were forced to chose from the three pictures provided (literal picture, semantic associate picture, idiomatic picture). 
Table 1. Participant performances on Idiom Comprehension Tasks
	
	Participant (age)

	
	Task 1

Definition in isolation
	Task 2

Definition within context
	Task 3

Multiple Choice Task

	Answer Type
	13;0
	10;2
	7;1
	6;8
	13;0
	10;2
	7;1
	6;8
	13;0
	10;2
	7;1
	6;8

	Literal
	
	
	0.3
	0.1
	
	
	
	0.1
	
	
	
	0.8

	Figurative
	0.6
	0.4
	0.2
	
	0.2
	0.4
	0.5
	
	0.2
	
	0.3
	

	Idiomatic
	0.3
	0.3
	
	
	0.7
	0.6
	0.5
	
	0.8
	1
	0.7
	

	Other (bizarre or tangential)
	
	0.3
	0.5
	
	
	
	
	
	n/a
	n/a
	n/a
	n/a

	No response
	0.1
	
	
	0.9
	0.1
	
	
	0.9
	
	
	
	0.2


Results demonstrated that the two oldest participants interpreted more idioms idiomatically than the two younger ones on all three idiom tasks. The 10 and 13 year olds interpreted 30 % of the idioms appropriately, when they were asked to explain the idiom in the absence of context. The oldest three participants interpreted additional idioms idiomatically when a story context was given, and even more in the multiple choice task. Overall, performance improved across the three tasks, with the best performance seen in the multiple choice task. Even the youngest participant, who was unable to respond to 90% of the idioms on the first task, was able to choose a literal interpretation of the same idioms on the multiple choice task.  Two of the four participants gave answers that were bizarre or tangential in the definition in isolation task. 
DISCUSSION

If the pattern observed in this small scale study was replicated with a larger number of participants, it would suggest that children with HFA between the ages of 6 and 12 develop according to the figurative competence phases suggested by Levorato and Cacciari (1995) in typically developing children. This in turn would suggest that children with HFA develop in the same way as typically developing children in their ability to integrate contextual information in order to interpret idiomatic expressions. 

The youngest participant in this study (POHLDE, 6;8) performed as a typical child would in the first phase of figurative competence where a sentence is understood constituent by constituent, instead of integrating different sources of information (Levorato & Cacciari, 1995). In this phase, children are not expected to integrate contextual information to help infer an idiomatic meaning. As POHLDE performed in the same way in the first two tasks, this suggests that the contextual information from the story did not help him. In the multiple choice picture task he appeared to match the words in the idiom to the people and objects in the pictures suggesting that his understanding of idioms is restricted to a word-by-word understanding of language (Levorato & Cacciari, 1995). The client performed as typically developing 6-year-olds do in interpreting idiomatic expressions. 

EINSMA, 7;1, performed as a typical child would in phase 2 of Levorato and Cacciari’s model. In this phase, typically developing children become able to search for the clues in a particular context that could lead to the idiomatic meaning (Levorato & Cacciari, 1995). Levorato and Cacciari explained that in this phase, situational context plays a major role since it activates the world knowledge necessary to recover a meaning, which is different from the literal ones. Indeed, EINSMA did not interpret the idioms literally when the context was provided in the second and third task. In fact, all of his answers were either figurative or idiomatic in task two and three.  Because some of his responses were at the intermediate “figurative” level, rather than the more sophisticated idiomatic level, EINSMA is likely functioning at stage 2 rather than at stage 3 of Levorato and Cacciari’s model.

The other two participants, ELLIDO 10;2 and CHOMCA 13;1, were able to go beyond information explicitly given in a sentence to create inferences as typically developing children do in phase 3 of Levorato and Cacciari’s 1995 figurative competence model.  They never interpreted the idioms literally, even in the definition task in isolation. These results suggest that ELLIDO and CHOMCA, 10 and 13 year old children with HFA, were able to consider either the situational context or the internal state of the speaker, or both, to understand that there was a semantic meaning different than that of the sentence meaning. When the context was provided, they too were better at constructing the idiomatic meaning of the expressions. 

The four participants with HFA in this small study demonstrated the same stages of development in idiom comprehension as typically developing children, according to the model presented by Levorato and Caccia (1995). As age increased, the HFA participants interpreted the idioms more idiomatically, as typically developing children do. 

Consistent with the findings of Norbury (2004), our findings suggest that children with HFA do benefit from context in interpreting unfamiliar idioms. Performance of the three older participants improved from the isolated definition task when given a story context.  They provided more figurative and idiomatic answers in the second task, where the idiom was placed in the context of a story. The fourth participant (POHLDE) provided the same proportion of “no-responses” to both tasks, indicating that he is likely in the first phase of figurative competence, which means he does not understand that there is a semantic meaning different than the sentence meaning. Therefore, he could not have provided figurative or idiomatic answers. 

Three out of four participants also provided the most idiomatic answers on the multiple choice task, where the story was provided along with picture support.  These participants did not provide any literal interpretation of the idioms in this task.  Again, this is evidence that the participants are using contextual support to interpret idioms. The youngest participant (POHLDE) provided literal answers in this task.  As previously mentioned, this participant is likely to be in the first (literal) stage of understanding figurative language.   
SUMMARY AND CONCLUSIONS

In the introduction, two hypotheses were outlined regarding underlying factors associated with understanding idioms in context and across age groups. First off, we predicted that the child in the oldest age-band, 13 years olds, would interpret idioms significantly more idiomatically than the younger ages, 6, 7 and 10 year olds. In our study, there was support for this prediction.  Participants that were older in age (10 and 13) provided more idiomatic responses and fewer literal responses across all tasks than the participants who were younger in age.  

We also predicted that all children would perform significantly better in interpreting idioms when context was provided than in interpreting idioms in isolation.  Our study found that there was support for this prediction.  Three out of four participants provided more idiomatic responses in the multiple choice task.  


The implication of these findings suggests that children should be taught unfamiliar language and concepts by placing these ideas in a context.  Children should be encouraged to look at clues in the surrounding linguistic and environmental context as to what a phrase might mean.  If these findings are replicated, our findings also suggest that high-functioning children with autism spectrum disorder develop idiom comprehension in the same way as typically developing children and that they are able to use context to infer the intended, idiomatic meaning of an expression. Instead of assuming that figurative language represents a specific area of difficulty, intervention should focus on enlarging a child’s language repertoire across all language domains and teaching them to focus on abstracting cues from the environmental and linguistic context in order to determine a speaker’s intended meaning.
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APPENDIX A
Participant 1: CHOMCA, 13;0

	Subtest
	Standard scores

	
	TOWK
	CELF-4

	Synonyms
	11
	

	Figurative Usage
	10
	

	Word Definitions
	6
	

	Multiple Contexts
	8
	

	Recalling Sentences
	
	11

	Formulating Sentences
	
	14


Participant 2: ELLIDO, 10;2

	Subtest
	Standard scores

	
	TOWK
	CELF-4

	Synonyms
	17
	

	Figurative Usage
	15
	

	Word Definitions
	12
	

	Multiple Contexts
	15
	

	Recalling Sentences
	
	16

	Formulating Sentences
	
	14


Participant 3: EINSMA, 7;1

	Subtest
	Standard scores

	
	TOWK
	CELF-4

	Receptive Language
	13
	

	Word Opposites
	17
	

	Expressive Vocabulary
	14
	

	Word Definitions
	11
	

	Recalling Sentences
	
	11

	Formulating Sentences
	
	4


Participant 4: POHLDE, 6;8

	Subtest
	Standard scores

	
	TOWK
	CELF-4

	Receptive Language
	10
	

	Word Opposites
	17
	

	Expressive Vocabulary
	13
	

	Word Definitions
	8
	

	Recalling Sentences
	
	10

	Formulating Sentences
	
	10


APPENDIX B

1) Taken down a peg
2) Talking through your hat

3) Going against the grain

4) Paper over the cracks

5) Lead with your chin

6) Vote with your feet

7) Gone to pot

8) Has a hollow ring

9) Hoe your own row.

10) Rise to the bait.
APPENDIX C

1) Greg scored the winning goal in the hockey game.  Everyone cheered at the end of the game.  When Greg started to brag about his goal, a teammate said “Anyone could have scored that goal.”  The coach said “Greg was taken down a peg.”

2) Evan had to give a report in science class, but he didn’t want to do it.  He got up in front of the class and said that polar bears live in the same place as grizzly bears.  His teacher said “You’re talking through your hat.”

3) Suzie and her sister were playing on the playground. Suzie found some gloves.  She wanted to keep them.  Her sister said : “Those aren’t yours, you can’t keep them.  For me, keeping them goes against the grain.”

4) Tom is playing with his favorite toy truck, and the wheel falls off.  His mom said “we will have to wait for dad to come home so he can fix it.”  Tom gets upset because he wants to play with it right now.  Mom says “well I can paper over the cracks.”   

5) It was Jackie’s first day at her new school.  She was excited and anxious about making new friends.  She was so excited that all of a sudden, she stood up in class and shouted out her name.  Later, her teacher asked her mother, “Does Jackie usually lead with her chin?”

6) Joey and his friends went out to play for recess.  His friends all decided to play dodgeball.  Joey didn’t want to play dodgeball, so he left.  His friend said “Joey voted with his feet!”

7) Amanda had been playing in her playroom all day.  Mom returns home from work and notices the big mess in the playroom.  She says “This room has gone to pot!”

8) Adam was playing in the backyard and accidentally broke the window.  He told his mother that the dog broke the window.  His mother said, “That story has a hollow ring”.

9) Cindy is doing her homework.  She doesn’t want to do it.  She asks her sister for the answers.  Her sister said: “You need to hoe your own row!”
10) Ben’s room was really messy. Ben told Jake “I had some cookies in my room, but now I can’t find them.  My room is such a mess.” Jake got excited and cleaned the room as fast as he could.  Ben says: “Thanks, I knew you would rise to the bait.”
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