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Background: Pragmatic abilities includes a set of skills that could vary by culture and
which are absolutely essential for social communication. These abilities can be impaired in
many children with neurodevelopmental disorders and may lead to educational and psycho-
logical difficulties. Assessing pragmatic abilities requires valid and reliable instruments that
should be developed with cultural differences in mind.

Purpose: This paper reports on the development of a new instrument for measuring and
evaluating pragmatic abilities in children with neurodevelopmental disorders.

Methods and participants: The questionnaire items were generated based on a literature
review on the theoretical basis of pragmatic abilities, the available pragmatic assessment
instruments, interviews with experts and the mothers of children with neurodevelopmental
disorders and the observation of their interaction with children based on the pragmatic
protocol. Item selection and reliability and validity assessment for the instrument were
carried out based on the Rasch rating scale model analysis. The Pragmatic Abilities
Questionnaire (PAQ) was completed by the mothers of 185 normally-developing children
and the mothers of 120 children with neurodevelopmental disorders, including Autism
Spectrum Disorder (ASD), Specific Language Impairment (SLI), Attention-Deficit/
Hyperactivity Disorder (ADHD) and Social (Pragmatic) Communication Disorder (SPCD).
Results: The initial pool of 119 items, reflecting the characteristics of pragmatic abilities,
was first reduced to 80 after a review by ten experts, and then further reduced to 40 using the
Rasch analysis for removing the misfitting items. The final PAQ had a person measure
reliability of 0.97 with a separation of 6.03 and an item measure reliability of 0.99. The
remaining items formed the questionnaire and measured a single construct, which explained
63.8% of the variance.

Conclusion: The 40 items of the PAQ appear to construe a psychometrically-sound measure
of pragmatic abilities.

Keywords: pragmatics, social communication, assessment

Introduction

Pragmatic abilities comprise one of the underlying components of social
communication' * that can be defined as a set of abilities used for the proper
utilization and interpretation of language in different communicative situations.’
Some of these abilities can be impaired in children with Autism Spectrum Disorder

(ASD),* " Intellectual Disability (ID),'*'* Attention-Deficit/Hyperactivity Disorder
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(ADHD),'*'® Learning Disabilities (LD),'”** and Specific
Language Impairment (SLI).>*% With the introduction of a
new diagnostic category to the fifth edition of the
Diagnostic and Statistical Manual of Mental Disorders
(DSM-5),%° namely Social (Pragmatic) Communication
Disorder (SPCD), and the proposals for adding Pragmatic
Language Impairment (PLI) to the International classifica-
tion of Diseases-11 (ICD-11),>’ the emphasis on pragmatic
abilities and methods for assessing these abilities in children
with pragmatic impairment has been growing.

Some checklists are available for examining the var-
ious aspects of pragmatics within the theoretical frame-
work from which the instrument was developed.* Some of
these checklists focus only on one aspect rather than all the
aspects of pragmatics comprehensively; examples include
the Discourse Skills Checklist”® and the Parent-Report
Rating Scale.”” The Pragmatic Protocol,® on the other
hand, has considerable merit as a checklist and covers
various aspects of pragmatics, although its results are
mainly dichotomous and do not reveal a range of beha-
viors, and also, the tool has not yet been validated.*"*? In
addition, some of the available tools lack adequate relia-
bility; for example, the Targeted Observation of
Pragmatics in Children’s Conversations (TOPICC).**-**

The Children’s Communication Checklist-2 (CCC-2)*
is probably the most widely-used questionnaire in the
linguistics field.* Although It is norm-referenced and
well-validated, there are some accepted limitations on its
diagnostic accuracy and also some risk of inconsistent
parent reports.>*>* While some studies have found that
pragmatic impairment exists separately from other lan-

2636 this checklist is specifically

guage impairments,
designed to check for pragmatic language problems in
children with an identified SLI* and includes scales for
language functions (speech, syntax and semantics).
Several points have to be considered in the assessment
of pragmatic abilities. First, pragmatics are influenced by
culture, and cultural differences must therefore be consid-
ered in the assessment of pragmatic language.**>***” To
identify cultural differences in pragmatics, there is also a
need to avoid developing instruments that are not ecologi-
cally valid,*® although no culture-based instruments exist
for measuring pragmatic abilities in Farsi-speaking chil-
dren. Second, there is a need for valid and reliable instru-
ments for use in children with pragmatic impairment.®'*
Third, a good measurement instrument must include a
range of perspectives (interviews with family members,

teachers and specialists involved with the child) and

contexts (observations in daily and clinical environments)
in order to gather information and get a comprehensive
view of children’s pragmatic abilities.**> And finally,
because pragmatic abilities include the comprehension
and use of speech acts and communicative intentions, the
organization and management of discourse, adapting com-
munication to the social context, understanding nonliteral
language, inference of the speaker’s intended meaning and

. 45324
nonverbal behaviors,*>>%°

pragmatic assessment mea-
sures have to consider the various aspects of pragmatics
more comprehensively rather than focusing on one or two

components.

Current study

Given the points noted for the development of a new
instrument to measure pragmatic abilities, four main
sources were used in this study, including a literature
review of the theoretical basis of pragmatic abilities, the
available pragmatic measures, interviews with experts and
the mothers of children with neurodevelopmental disorders
about pragmatic abilities and the observation of their chil-
dren, and finally the Rasch model. Rasch analysis is based
on the probability theory and is a powerful tool for eval-
uating construct validity by which researchers can evaluate
the validity and reliability of a measurement more thor-
oughly compared to the traditional analysis.*'*** This
paper reports on the development of a new instrument
for measuring pragmatic abilities for application in chil-
dren with neurodevelopmental disorders aged five to nine
years, especially those with normal structural language
skills (such as children with SPCD).

Methods

This study was carried out in three stages:

Stage |

Stage 1 consisted of a qualitative study. The aim of this
stage was to generate items using literature review, the
currently-available measures, interviews with experts and
mothers and the observation of the mothers’ interaction
with their children.

Participants

The interviews and observations were conducted by the
first author. The interview framework was semi-structured.
Fourteen experts, including speech and language patholo-
gists (3), linguists (2), teachers of children with special
needs (2), occupational therapist (2), child psychologists
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(2), a child psychiatrist (1), a school counselor (1) and a
rehabilitation counselor (1), who had five years or more of
professional work experience, plus 15 mothers of children
with ASD (4), ADHD (8), SLI (2) and SPCD (1) with a
mean age of 76+12.07 months were selected through con-
venience sampling and interviewed and their conversa-
tional interaction with the children were observed at
home and in the examination room of a rehabilitation
center based on the Pragmatic Protocol.’® The duration
of the interviews was 30—-60 min and the duration of the
observations 15 min. A team consisting of the authors as
well as a linguist (1), a child psychologist (1) and a speech
and language pathologist (1) transcribed the recorded
interviews and analyzed the interview transcripts based
on thematic content analysis. Ultimately, 119 items were
identified.

Stage 2

The aim of stage 2 was investigating the content valid-
ity of the items, which is the extent to which an
instrument measures the intended concept and is sup-
ported by evidence from qualitative studies which
demonstrate the items and domains of the instrument
are appropriate and comprehensive in relation to its
intended concept, study population and application.*?
Without evidence of content adequacy, an instrument
may include construct-irrelevant variance or underre-
present the construct®® In this stage, a questionnaire
consisting of 119 items was prepared and the discussed
experts rated the items.

Participants

The questionnaire was evaluated by ten experts, including
speech and language pathologists (2), linguists (2), a tea-
cher of children with special needs (1), an occupational
therapist (1), a child psychologist (1), a child psychiatrist
(1), a school counselor (1) and a rehabilitation counselor
(1) with five years or more of professional work experi-
ence. Judgment was based on a 5-point Likert scale in
which 1 indicated a “very irrelevant item” and 5 a “very
relevant item.” Finally, after the professionals gave their
feedback on the questionnaire, the items were reduced
to 80.

Stage 3
Stage 3 involved the drafting and analysis of the psycho-
metric properties of the main questionnaire.

Participants

Convenience sampling was used in stage 3 to select 185
normally-developing children and 120 children with neuro-
developmental disorder over a 12-month period (September
2017-2018). The sample size was adequate for supporting
the planned Rasch analysis,** because Person (sample, test)
reliability is independent of sample size in this analysis. That
is, reliability depends chiefly on sample ability variance
(wider ability range = higher person reliability), and If the
additional person sample is more central than the original
sample, then the person separation will reduce.** Sample size
depends on many items in every study; for example, the
number of items, the location of the items along a trait, the
overlap of the items along a trait, the distribution
of the respondents along a trait, the number of respondents,
the targeting of the items to the persons along a trait and the
goal of the instrument.** This study was conducted in accor-
dance with the Declaration of Helsinki. Also the Ethic
Committee of Tehran University of Social Welfare and
Rehabilitation Sciences approved the study proposal, and
written informed consent was obtained from all the parents.

A total of 185 normally-developing children (96 boys
and 89 girls) were recruited from six preschools and
schools. The children were aged 60—108 months (boys:
M=83.98, SD=13.99; girls: M=85.37, SD=15.06) and had
no history of special educational placement. They were all
in the appropriate grade for age and their parents reported
that they had no developmental concerns. A total of 120
children with neurodevelopmental disorders (ASD, SLI,
ADHD and SPCD) were recruited from 11 rehabilitation
centers. These children were also aged 60—108 months
(ASD: M=80.04, SD=15.06; ADHD: M=89.72,
SD=11.91; ADD: M=79.20, SD=15.91; SLI: M=68.71,
SD=5.76; and SPCD: M=86.15, SD=15.64). They had
been diagnosed by a multidisciplinary team consisting of
a child psychiatrist, a child psychologist and a speech-
language pathologist based on the review of all the tests,
observations, medical and family histories and extensive
group discussions using the DSM-5 guidelines.

For the children with ASD (n=24), the Persian version of
tests including the Gilliam Autism Rating Scale (GARS),*®
the Stanford—Binet intelligence scales- 5th edition (SB5)*’
and the Test Of Language Development (TOLD-P3)* were
used. The children with ASD were excluded if their IQ scores
were more than 2 SD below the normal mean.

For the Children with SLI (n=21), the GARS, SBS,
TOLD-P3 and the Persian version of the Diagnostic
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Evaluation of Articulation and Phonology (P-DEAP)* were
used. These children were identified as cases of specific
language impairment when they met the following criteria:>°
Spoke Persian as their primary language, had no history of
intellectual disabilities, autism, neurological problems or
sensory neural hearing loss, had a performance 1Q greater
than 85 on the non-verbal subtests of the SBS, and a perfor-
mance more than 1.25 SD below the mean on the TOLD-P3.

For the children with ADHD (n=49), the SB5, TOLD-
P3 and the Persian version of the Swanson, Nolan and
Pelham Rating scale (SNAP-IV)*!3? were used. A total of
24 of these children met the criteria for the predominantly
inattentive type (attention deficiency disorder) and 25 had
the combined type. They did not have sensory neural
hearing loss and were excluded if they had IQ scores
greater than 2 SD below the normal mean on the SBS5.

For the Children with SPCD (n=26), the GARS, SBS,
TOLD-P3, P-DEAP and the Persian version of Children’s
Communication Checklist Version 2°° were used. These
children did not have sensory neural hearing loss, intellectual
disability or apraxia. The children with SPCD were excluded
if they had a TOLD score 1 SD below the normal mean.

Table 1 presents the data on the IQ and language scores
of the children.

Table | The characteristics of children with neurodevelop-
mental disorders

Disorder Non-Verbal | Verbal Syntax | Semantic
1Q 1Q

ASD (n=24)

M 97.62 91.16 82.58 89.29

SD 15.97 11.95 9.82 9.92

ADHD (n=25)

M 94.24 96.88 92.20 97.04

SD 8.44 6.83 8.94 7.08

ADD (n=24)

M 94.25 94.16 91.08 94.83

SD 8.59 6.83 9.56 9.63

SLI (n=21)

M 99.85 85.95 7433 79.66

SD 4.90 4.84 4.07 3.83

SPCD (n=26)

M 102.19 99.57 106.19 108.42

SD 6.60 5.51 4.56 5.50

Abbreviations: n, number of children; M, mean; SD, standard division; ASD, autism
spectrum disorder; ADHD, attention-deficit/hyperactivity disorder; ADD, attention
deficiency disorder; SLI, specific language impairment; SPCD, social (pragmatic)
communication disorder.

Instrument

The Pragmatic Abilities Questionnaire (PAQ) was devel-
oped with 119 items. Thirty items were removed after the
review of the tool’s content analysis by ten experts. The
remaining 80 items were administered in written format to
assess the pragmatic abilities of the examined children.
The response categories for all the items included

CEINNTS

“never”,

CEINNT3

very rarely”,

CLINNT3

rarely”,

CLINNT3

occasionally”, “very fre-
quently” and “always”. The six-point scale (0—5) used for
scoring the items was reversed for the negatively-worded

items.

Data analytic plan
Stage |

Data analysis started with thematic content analysis in
stage 1, which involves extracting themes from the inter-
view transcripts and attempting to verify, confirm and
qualify them by searching through the data and repeating
and

the process for themes

54,55

identifying  further
categories.

Stage 2

Content validity refers to the extent to which the items on
a test are fairly representative of the entire domain which
the test seeks to measure, and a standard method for
assessing this measure is to seek the views of experts
with expertise in the content of the test. Good items have
high scores, indicating the high agreement among raters.>®
Content validity was established in this stage and the items
were rated.

Stage 3

The analyses performed to assess the psychometric proper-
ties of the PAQ were based on the Rasch rating scale
model. Rasch developed a measurement model for
responses to dichotomous items that shows the procedures
for constructing measurement instruments and document-
ing the measurement properties of these instruments.”’>®
This model also incorporates a method for ordering per-
sons based on their abilities and also ordering the items
based on their difficulty. The probability of correct
responses increases with the level of the item’s difficulty
and the individual’s ability.”

Unidimensionality
The Rasch model is based on the assumption that effective
measurement involves the examination of only one attribute

. . . . g . .. 4259
at a time, which is referred to as unidimensionality.**
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There are two ways to test for unidimensionality; first,
examining the mean-square infit and outfit statistics, and
second, conducting a Principal Component Analysis (PCA)
of the standardized residuals.’®

Construct validity

Construct validity is shown by fit,"" which consists of
Information-weighted fit (Infit) Mean Square (MnSq),
Outlier-sensitive fit mean score (Outfit) MnSq and Z-
score-standardized (Zstd) fit statistics. The items were
considered a misfit for the model and deemed not to
belong to the constructs when MnSq was >1.4 and were
associated Zstd > positive 2.0.>’

Reliability

This model contains two reliability indices, including per-
son reliability and item reliability, and also two separation
indices, including person separation and item separation.*?
The item and person reliability was estimated as >0.7,
suggesting a good reliability. The item and person separa-
tion indices were also estimated as >2, suggesting a good
separation. A low person separation implies that the instru-
ment may not be sensitive enough to distinguish between
high and low pragmatic abilities. A low item separation
implies that the person sample is not large enough to
confirm the item difficulty hierarchy or the construct valid-
ity of the instrument, and a low person separation with a
relevant person sample implies that the instrument may not
be sensitive enough to distinguish between high and low
performers.*’

The person-item map (Wright Map)

The person-item map (also called the Wright map) is an
accurate graphical representation of the relationship
between measures of persons and items** that is used to
explain the locations of the respondents and the item
thresholds on the construct. It can be calculated based on
the difficulty of the test items and expressed using the

same linear scale used for expressing the person

measure.” %!

Systematic steps based on psychometric inquiry were
used to obtain an appropriate and valid subset of items.
The items with poor psychometric properties were
excluded based on the item Infit and Outfit and item-
measure (point biserial [PTBIS]) correlations. Another
Rasch analysis was performed after eliminating the misfit-
ting items and persons. This process was repeated until the
entire remaining respondents and items fit. Winsteps (ver-
sion 3.64) was run to evaluate the psychometric properties

and hierarchies of item difficulty placed on the person-
item map.

Results
Stage |

The thematic content analysis, observations, literature
review and study of available pragmatic measures led to
the generation of 119 items.

Stage 2

Content validity was established according to the experts’
understanding of the construct.> The items of the ques-
tionnaire were rated by ten professionals based on their
relevance to pragmatic abilities using a rating scale from 1
to 5. The median of the items was calculated and 39 items
were omitted due to their low median (4<). Instances of
the eliminated items include “He/she talks to himself/her-
self’, “He/she uses many long pauses, repetitions and
revisions when talking”, “He/she excuses himself/herself
when interrupting the speech of another”, “He/she may
hurt other children” and “He/she is silent when he/she
should respond to questions”. To estimate the rater relia-
bility, the Intraclass Correlation Coefficient (ICC) was
calculated and reported as 0.78 (P<0.01), indicating the
high inter-rater agreement about the PAQ items.

Stage 3

After the original items of the PAQ were reduced to 80
based on the experts’ views, further item reduction was
performed through RSM measures. This process reduced
the questionnaire items from 80 to 40. The items were
considered poor representations of the constructs of the
PAQ when the Mean Square (MnSq) was above 1.4 and
were associated with a Z-standardized (Zstd) greater than
positive 2.0, thus exceeding the “fit” criteria. The PAQ
items were therefore reduced to 40 (Table 2).

Unidimensionality

To examine unidimensionality, the Rasch PCA was per-
formed on the residuals of the items. As shown in Table 3,
63.8% of the variance in the PAQ was explained and the
criteria for unidimensionality were met (>40%). The 40-
item PAQ was therefore deemed unidimensional.

Construct validity

The construct validity of PAQ was examined so as to
reduce the misfitting items based on the Rasch model.
Item reduction was performed on the 80-item draft of the
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PAQ to reach an appropriate and valid subset of items. The
infit and outfit mean-square values indicate the degree to
which the items and persons fit the model. Infit mean-
squares are sensitive to inliers and outfit mean-squares to
outliers, which suggests unexpected response patterns.®?
The infit and outfit values for the 40 items suggest that the
PAQ meets the criteria for the construct validity assump-
tion of the Rasch model. Construct validity is also sup-
ported by the positive item (point biserial [PTBIS])
correlations (Table 2).

Reliability

The reliability of the PAQ was excellent given the item
measure reliability of 0.99, which suggests that the items
can be discriminated from one another based on their
difficulty. The person measure reliability was 0.97, which
suggests that the scale can discriminate between pragmatic
abilities based on their estimated pragmatic level. The item
separation index of 10.91 indicates that the PAQ items
have the potential to be categorized into ten levels. The
person separation index was 6.03. This index is an esti-
mate of how well one can differentiate persons in terms of
the measured pragmatic abilities; that is, it estimates the
replicability of person placement across the other items
measuring the same construct™ and shows that the parti-
cipants can be divided into six groups based on their
pragmatic abilities level, although these groups are not
the same five groups of different disorders (ie groups of
children with ASD, ADHD, ADD, SLI and SPCD) and
children with normally developing group. In other words,
there are six response patterns, but it is not the case that
each response pattern is related to only one type of neu-
rodevelopmental disorder. For example, children with aut-
ism may have response patterns similar to children with
ADHD. The separation index cannot be solely attributed to
the type of disorder (ie ASD, ADHS, ADD, SLI and
SPCD); rather, it is affected by factors such as sample
pragmatic ability variance (which depends on the disorder,
gender and age), length of the test, the number of cate-
gories per item, and sample-item targeting.*’

The person-item map (Wright Map)

The person-item map demonstrates a continuum of prag-
matic abilities generated by the measurement of the indi-
viduals’ ratings of each item (Figure 1). This map
indicates that items and persons are appropriately
targeted.*> The items are placed on the right-hand side
and the persons on the left-hand side of the dividing line,
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Table 3 The main component analysis of the Pragmatic Abilities Questionnaire based on the Rasch model

The Standardized Residual Variance Scree Plot

The Table of Standardized Residual Variance (in Eigenvalue Units)

Empirical Modeled
Total variance in observations 110.5 100.0% 100.0%
Variance explained by measures 70.5 63.8% 63.8%
Unexplained variance (total) 40.0 36.2% 100.0% 36.2%
Unexplained variance in Ist contrast 5.1 4.6% 12.8%
Unexplained variance in 2nd contrast 3.1 2.8% 7.7%
Unexplained variance in 3rd contrast 24 2.2% 6.1%
Unexplained variance in 4th contrast 1.9 1.7% 4.8%
Unexplained variance in 5th contrast 1.8 1.7% 4.6%
Note: The variance explained was 63.8% of the total variance in the PAQ.
Input : 214 persons 40 items measured : 214 persons 40 items 6 cats 3.64.0

Persons map of items
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Figure | The person-item map of the Pragmatic Abilities Questionnaire.

and the number of persons are indicated by the symbols
#=2 and .=1. The item estimates range from approximately
+2.5 to —3.2 logits. The more difficult items appear toward
the top of the map (item 36 is the most difficult item in this
set) and the easier items toward the bottom (item 6 is the
easiest one). There are no gaps between the items. The
person ability estimates show a wide range of abilities.

52 59 67
53 60 63
66

12 56

The mean measure for person ability is higher up on the
left-hand side of the dividing line; that is, the mean person
abilities is higher than the mean item difficulties.

Discussion
Cultural and linguistic diversity and valid and reliable
instruments are important factors in assessing pragmatic
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abilities. This study was conducted to develop and test the
reliability and validity of a new instrument for assessing
pragmatic abilities in children with neurodevelopmental
disorders aged five to nine years, especially those with
normal structural language skills; for example, children
with SPCD.

The PAQ developed in this research consists of 40 items
that assess pragmatic abilities and have good psychometric
properties. The infit and outfit mean-square values and the
positive item-measure (point biserial [PTBIS]) correlations
prove the construct validity of the instrument. The results
showed that the PAQ has an acceptable construct validity
(Table 2). The dimensionality (ie the structure of a specific
phenomenon) of the PAQ was investigated as a necessary
stage in gathering evidence to support the validity of inter-
pretations based on the total score of the instrument, parti-
cularly when assessment development and analysis are
carried out within the Rasch measurement framework.®*
All the residual items of the questionnaire measured a single
construct and explained 63.8% of the variance (Table 3),
which is an important finding because unambiguous inter-
pretations require scores that represent a single defined
attribute. That is, scores obtained on a scale that is used
for measuring a single variable should not be appreciably
affected by varying levels of one or more other variables. In
addition, if scores do not represent a common line of
inquiry, then it will be unclear whether two individuals
with the same score can be considered comparable.®®
Unidimensionality (the existence of one underlying mea-
surement construct that accounts for variation in examinee
responses) indicates an instrument that is less ambiguous,
more precise and ready for use with promising statistical
methods, such as structural models.®®

The PAQ has an item measure reliability of 0.99 and a
person reliability of 0.97 with a separation index of 6.03.
Person separation and item separation indexes are a superior
way for assessing an instrument’s function, since they are
not associated with any ceiling effects (ie their minimum
value is 0 and they have no maximum values). Item separa-
tion and person separation are additional techniques by
which one can assess (1) how well a set of items is able
to differentiate between respondents and (2) how well the
set of items is able to be differentiated by the group of
respondents.** The person separation index (6.03) shows
that a set of items is able to differentiate between six
groups, and the PAQ was found to be sufficiently sensitive
for distinguishing between high and low performers. The
item separation index (10.91) for this instrument showed

that the person sample is large enough for confirming the
item difficulty hierarchy of the PAQ or its construct validity.

In the person-item map, the person scores and the
difficulty level of the items showed that the strong persons
answered the easy items correctly and the weak persons
answered the difficult ones wrongly. It is worth noting that
the difficulty level of one item was lower, such that the
weakest person was also able to answer it (item 6).
Additionally, there were no items for the persons with
the highest ability measures.

The findings of this study suggest that the PAQ has a
good construct validity and all its items measure pragmatic
abilities and that the Rasch measurement model is a useful
method for developing new assessment measures to use in
psychological and psychiatric settings. Similar results have

been reported by some researchers.””-¢7~%°

Conclusion

It is imperative for professionals working with children to
have access to effective pragmatic assessments, because
pragmatic impairment may cause psychological problems,
difficulties in social relationships and difficult attainment
of educational and academic goals.

This study demonstrated that the PAQ has acceptable
construct validity and reliability. Further research to vali-
date the PAQ in a broader sample of children with neuro-
developmental disorders is required.

Acknowledgments

This article is part of a PhD dissertation approved by
Tehran University of Social Welfare and Rehabilitation
Sciences. The authors would like to express their gratitude
to all the participants and those who helped carry out this
study.

Disclosure
The authors report no conflicts of interest in this work.

References

—

. Adams C, Baxendale J, Lloyd J, Aldred C. Pragmatic language impair-
ment: case studies of social and pragmatic language therapy. Child
Language Teaching and Therapy. 2005; 21(3):227-50. doi:10.1191/
0265659005¢t2900a.

. Cummings L. Pragmatic disorders. In: Capone A (Ed.), perspectives in
pragmatics, philosophy & psychology, Vol 3. Dordrecht: Springer
Science & Business Media; 2014:177-203.

. Hwa-Froelich DA. Social communication theoretical foundations and
introduction. In: Hwa-Froeilch DA (Ed.), Social Communication
Development and Disorders. Psychology Press; 2014:17-33.

(3]

W

Psychology Research and Behavior Management 2019:12

submit your manuscript

637

Dove


https://doi.org/10.1191/0265659005ct2900a
https://doi.org/10.1191/0265659005ct2900a
http://www.dovepress.com
http://www.dovepress.com

Jafari et al Dove

4. Hyter YD. Pragmatic assessment and intervention in children. In: 23. Katsos N, Roqueta CA, Estevan RA, Cummins C. Are children with
Cummings L (Ed.), Research in Clinical Pragmatics, Vol 11. Cham: specific language impairment competent with the pragmatics and
Springer; 2017:493-526. logic of quantification? Cognition. 2011;119(1):43-57. doi:10.1016/

5. Airenti G. Pragmatic development. In: Cummings L (Ed.), Research j-.cognition.2010.12.004
in Clinical Pragmatics, Vol 11. Cham: Springer; 2017:3-28. 24. Ryder N, Leinonen E, Schulz J. Cognitive approach to assessing

6. Baixauli-Fortea I, Miranda Casas A, Berenguer-Forner C, Colomer-Diago pragmatic language comprehension in children with specific language
C, Rosello-Miranda B. Pragmatic competence of children with autism impairment. Int J Lang Commun Disord. 2008;43(4):427-447.
spectrum disorder. Impact of theory of mind, verbal working memory, doi:10.1080/13682820701633207
ADHD symptoms, and structural language. Appl Neuropsychol. 2019;8 25. Norbury CF, Gemmell T, Paul R. Pragmatics abilities in narrative
(2):101-112. doi:10.1080/21622965.2017.1392861 production: a cross-disorder comparison. J Child Lang. 2014;41

7. Ying Sng C, Carter M, Stephenson J. A systematic review of the (3):485-510. doi:10.1017/S030500091300007X
comparative pragmatic differences in conversational skills of indivi- 26. American Psychiatric Association. Diagnostic and Statistical Manual
duals with autism. Autism Dev Lang Impair. 2018;3(2):1-24. of Mental Disorders (DSM-5®). Arlington: American Psychiatric
doi:10.1177/2396941518803806 Pub; 2013.

8. Bauminger-Zviely N, Karin E, Kimhi Y, Agam-Ben-Artzi G. 27. World Health Organization. The International classification of
Spontaneous peer conversation in preschoolers with high-functioning Diseases-11 (ICD-11). Available from: www.who.int/classifications/
autism spectrum disorder versus typical development. J Child icd/revision/en. Accessed September 12, 2018.

Psychol Psychiatry. 2014;55(4):363-373. doi:10.1111/jcpp.12158 28. Bedrosian J. An approach to developing conversational competence.

9. Dennis M, Lazenby AL, Lockyer L. Inferential language in high- In: DN Ripich & FM Spinelli (Eds.), School Discourse Problems.
function children with autism. J Autism Dev Disord. 2001;31(1):47-54. San Diego: College Hill Press; 1985:231-255.

10. Tager-Flusberg H, Anderson M. The development of contingent dis- 29. Girolametto L. Development of a parent report measure for profiling
course ability in autistic children. J Child Psychol Psychiatry. the conversational skills of preschool children. Am J Speech Lang
1991;32(7):1123-1134. Pathol. 1997;6(4):25-33. doi:10.1044/1058-0360.0604.25

11. Tager-Flusberg H, Paul R, Lord C. Language and communication in 30. Prutting CA, Kittchner DM. A clinical appraisal of the pragmatic
autism. In: F Volkmar, R Paul, A Klin, & D Cohen. Handbook of aspects of language. J Speech Hear Disord. 1987;52(2):105-119.
Autism and Pervasive Developmental Disorders, Vol 1. Diagnosis, 31. Cordier R, Munro N, Wilkes-Gillan S, Speyer R, Pearce WM.
Development, Neurobiology and Behavior. Hoboken: Wiley; Reliability and validity of the Pragmatics Observational Measure
2005:335-364. (POM): a new observational measure of pragmatic language for

12. Thomas MS, Van Duuren M, Purser HR, Mareschal D, Ansari D, children. Res Dev Disabil. 2014;35(7):1588-1598. doi:10.1016/j.
Karmiloft-Smith A. The development of metaphorical language com- ridd.2014.03.050
prehension in typical development and in Williams syndrome. J Exp 32. Adams C. Assessment and intervention for children with pragmatic
Child Psychol. 2010;106(2-3):99-114. doi:10.1016/j.jecp.2009.12. language impairment. In: Hwa-Froelich DA (Ed.), Social
007 Communication — Development and  Disorders. New  York:

13. Martin GE, Lee M, Losh M. Intellectual disability. In: Cummings L Psychology Press; 2015:141-170.

(Ed.), Research in Clinical Pragmatics, Vol 11. Cham: Springer; 33. Adams C, Gaile J, Freed J, Lockton E Targeted Observation of
2017:109-129. Pragmatics in Children’s Conversation (TOPICC). Available from:

14. Geurts HM, Verté S, Oosterlaan J, et al. Can the children’s commu- research.bmh.manchester.ac.uk/scip/topicc.pdf. Accessed October 14,
nication checklist differentiate between children with autism, children 2017.
with ADHD, and normal controls? J Child Psychol Psychiatry. 34. Norbury CF. Practitioner review: social (pragmatic) communication
2004;45(8):1437-1453. doi:10.1111/j.1469-7610.2004.00850.x disorder conceptualization, evidence and clinical implications. J Child

15. Kim OH, Kaiser AP. Language characteristics of children with Psychol Psychiatry. 2014;55(3):204-216. doi:10.1111/jcpp.12154
ADHD. Commun Disord Q. 2000;21(3):154-165. doi:10.1177/ 35.Bishop DV. The Children’s Communication Checklist: CCC-2.
152574010002100304 London: Harcourt Assessment; 2003.

16. Mathers ME. Aspects of language in children with ADHD: applying  36. Rapin I, Allen D. Developmental Language Disorders: Nosologic
functional analyses to explore language use. J Atten Disord. 2006;9 Considerations. In: Krik U (Ed.), Neuropsychology of Language,
(3):523-533. doi:10.1177/1087054705282437 Reading, and Spelling. New York: Academic Press; 1983:155-184.

17. Lam KH, Ho CS. Pragmatic skills in Chinese dyslexic children: 37. Hwa-Froelich DA, Vigil DC. Three aspects of cultural influence on
evidence from a parental checklist. Asia Pac J Dev Differences. communication: a literature review. Commun Disord Q. 2004;25
2014;1(1):4-19. (3):107-118. doi:10.1177/15257401040250030201

18. Lapadat JC. Pragmatic language skills of students with language and/  38. Carter JA, Lees JA, Murira GM, Gona J, Neville BG, Newton CR.
or learning disabilities: a quantitative synthesis. J Learn Disabil. Issues in the development of cross-cultural assessments of speech and
1991;24(3):147-158. doi:10.1177/002221949102400303 language for children. Int J Lang Commun Disord. 2005;40(4):385—

19. Mathinos DA. Communicative competence of children with learning 401. doi:10.1080/13682820500057301
disabilities. J Learn Disabil. 1988;21(7):437-443. doi:10.1177/ 39. Ketelaars MP, Embrechts MT. Pragmatic language impairment.
002221948802100709 In: Cummings L (Ed.), Research in Clinical Pragmatics, Vol 11.

20. Mathinos DA. Conversational engagement of children with learning Cham: Springer; 2017:29-57.
disabilities. J Learn Disabil. 1991;24(7):439—446. doi:10.1177/ 40. The American speech language hearing association. Available from:
002221949102400710 www.asha.org/uploadedFiles/ASHA/Practice Portal/Clinical Topics/

21. McCord JS, Haynes WO. Discourse errors in students with learning Social_Communication_Disorders_in_School-Age_Children/
disabilities and their normally achieving peers: molar versus mole- Components-of-Social-Communication.pdf. Accessed February 11,
cular views. J Learn Disabil. 1988;21(4):237-243. doi:10.1177/ 2017.

002221948802100411 41. Dehqan A, Yadegari F, Asgary A, Scherer RC, Dabirmoghadam P.

22. Ripich DN, Griffith PL. Narrative abilities of children with learning Development and validation of an Iranian Voice Quality of Life
disabilities and nondisabled children: story structure, cohesion, and Profile (IVQLP) based on a classic and Rasch Rating Scale Model
propositions. J Learn Disabil. 1988;21(3):165-173. doi:10.1177/ (RSM). J Voice. 2017;31(1):113—119. doi:10.1016/j.jvoice.2016.03.
002221948802100309 018

638 submit your manuscript Psychology Research and Behavior Management 2019:12

Dove


https://doi.org/10.1080/21622965.2017.1392861
https://doi.org/10.1177/2396941518803806
https://doi.org/10.1111/jcpp.12158
https://doi.org/10.1016/j.jecp.2009.12.007
https://doi.org/10.1016/j.jecp.2009.12.007
https://doi.org/10.1111/j.1469-7610.2004.00850.x
https://doi.org/10.1177/152574010002100304
https://doi.org/10.1177/152574010002100304
https://doi.org/10.1177/1087054705282437
https://doi.org/10.1177/002221949102400303
https://doi.org/10.1177/002221948802100709
https://doi.org/10.1177/002221948802100709
https://doi.org/10.1177/002221949102400710
https://doi.org/10.1177/002221949102400710
https://doi.org/10.1177/002221948802100411
https://doi.org/10.1177/002221948802100411
https://doi.org/10.1177/002221948802100309
https://doi.org/10.1177/002221948802100309
https://doi.org/10.1016/j.cognition.2010.12.004
https://doi.org/10.1016/j.cognition.2010.12.004
https://doi.org/10.1080/13682820701633207
https://doi.org/10.1017/S030500091300007X
http://www.who.int/classifications/icd/revision/en
http://www.who.int/classifications/icd/revision/en
https://doi.org/10.1044/1058-0360.0604.25
https://doi.org/10.1016/j.ridd.2014.03.050
https://doi.org/10.1016/j.ridd.2014.03.050
http://research.bmh.manchester.ac.uk/scip/topicc.pdf
https://doi.org/10.1111/jcpp.12154
https://doi.org/10.1177/15257401040250030201
https://doi.org/10.1080/13682820500057301
http://www.asha.org/uploadedFiles/ASHA/Practice_Portal/Clinical_Topics/Social_Communication_Disorders_in_School-Age_Children/Components-of-Social-Communication.pdf
http://www.asha.org/uploadedFiles/ASHA/Practice_Portal/Clinical_Topics/Social_Communication_Disorders_in_School-Age_Children/Components-of-Social-Communication.pdf
http://www.asha.org/uploadedFiles/ASHA/Practice_Portal/Clinical_Topics/Social_Communication_Disorders_in_School-Age_Children/Components-of-Social-Communication.pdf
https://doi.org/10.1016/j.jvoice.2016.03.018
https://doi.org/10.1016/j.jvoice.2016.03.018
http://www.dovepress.com
http://www.dovepress.com

Dove

Jafari et al

42.

43.

44,

45.

46.

47.

48.

49.

50.

5

52.

53.

54.

55.

. Sadrossadat

Boone WJ, Staver JR, Yale MS. Rasch Analysis in the Human
Sciences. Dordrecht: Springer Science & Business Media; 2014.
Food and Drug Administration. Patient Reported Outcome Measures:
Use in Medical Product Development to Support Labelling Claims.
Washington DC; 2009. Available from https://www.fda.gov/media/
77832/download. Accessed May 12, 2019.

Messick S. Standards of validity and the validity of standards in
performance assessment. Educ Meas. 1995;14(4):5-8. doi:10.1111/
j-1745-3992.1995.tb00881.x

Linacre JM. 4 User'’s Guide to Winsteps—Ministep. Rasch Model
Computer Programs. Beaverton, Oregon: Winsteps. com; 2012.
Ahmadi S, Safari T, Hamtiyan M, Khalili Z. Diagnostic Guideline for
Autism (gilliam Persian Version). lIsfahan: Jahade Daneshgaahi
Isfahan; 2013.

Asgary A, Azkhosh M. Adaptation and Validation of the Stanford—
Binet Intelligence Scales- Fifth Edition (SB5). Tehran: University of
Welfare and Rehabilitation Sciences and Cognitive Sciences &
Technologies Council; 2018.

Hasanzadeh S, Minaei A. Adaptation and Standardization of the Test
of TOLD-P: 3 for Farsi Speaking Children of Tehran. Tehran:
Exceptional children’s research institute; 2012.

Zarifian T. Persian Version of Phonetic and Phonological Diagnostic
Test Suite. Tehran: University of Welfare and Rehabilitation Sciences;
2016.

Hewitt LE, Hammer CS, Yont KM, Tomblin JB. Language sampling
for kindergarten children with and without SLI: mean length of
utterance, IPSYN, and NDW. J Commun Disord. 2005;38(3):197—
213. doi:10.1016/j.jcomdis.2004.10.002

SJ, Hooshyari Z, Zamani R, Sadrossadat L.
Determination of psychometrics indices of SNAP-IV rating scale in
parent execution. J Rehabil. 2009;3(31):59-65.

Sadrossadat L, Hooshyari Z, Sadrossadat SJ, Mohammadi MR,
Rouzbahani A, Shirmardi A. Determination of psychometrics indices
of SNAP-IV rating scale in teachers execution. J Isfahan Med Sch.
2010;28(110):484-494.

Mahmoudi F, Zarifian T, Kazemi Y, Shirazi T. Adaptation of the
revised questionnaire on the establishment of communication-second
edition of the children’s communication checklist with persian lan-
guage and determining its psychometric properties. Res Rehabil Sci.
2014;10(2):281-291.

Burnard P. A method of analysing interview transcripts in qualitative
research. Nurse Educ Today. 1991;11(6):461-466.

Burnard P, Gill P, Stewart K, Treasure E, Chadwick B. Analyzing and
presenting qualitative data. Br Dent J. 2008;204(8):429. doi:10.1038/
sj.bdj.2008.292

Psychology Research and Behavior Management

Publish your work in this journal

Psychology Research and Behavior Management is an international,
peer-reviewed, open access journal focusing on the science of psychol-
ogy and its application in behavior management to develop improved
outcomes in the clinical, educational, sports and business arenas.
Specific topics covered in the journal include: Neuroscience, memory
and decision making; Behavior modification and management; Clinical

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Salkind NJ, editor. Encyclopedia of Research Design. California:
Sage Publications; 2010 .

Boone WJ, Dolan E. Rasch analysis for instrument development:
why, when, and how. CBE Life Sci Educ. 2016;15(4):rm4.
doi:10.1187/cbe.16-04-0148

Eckes T. Introduction to Many-Facet Rasch Measurement. Analyzing
and Evaluating Rater-Mediated Assessments. 2nd Revised and
Updated Edition. Series: Language Testing and Assessment, Vol 22.
Frankfurt am Main, Berlin: Peter Lang Edition; 2015.

Bond TG, Fox CM. Applying the Rasch Model: Fundamental
Measurement in the Human Sciences. 3th ed. Routledge: Taylor &
Francis group ; 2013.

Christensen KB, Kreiner S, Mesbah M, editors. Rasch Models in
Health. London and Hoboken: ISTE Ltd and John Wiley & Sons;
2013.

Wilson M. Constructing Measures: An Item Response Modeling
Approach. New Jercy: Lawrence Erlbaum Associates. 2005.
Andrich D. Rasch Models for Measurement. In Lewise-Beck MS
(Ed.), Series Quantitative Applications in the Social Sciences.
Newbury Park: Sage Publications; 1988.

Green R. Statistical Analyses for Language Testers. Basingstoke:
Palgrave Macmillan; 2013.

Yu CH, Popp SO, DiGangi S, Jannasch-Pennell A. Assessing uni-
dimensionality: a comparison of Rasch modeling, parallel analysis,
and TETRAD. Pract Assess Res Eval. 2007;12(14):1-8.

Hagell P. Testing rating scale unidimensionality using the principal
component analysis (PCA)/t-test protocol with the Rasch model: the
primacy of theory over statistics. Open J Stat. 2014;4(6):456-465.
doi:10.4236/0js.2014.46044

Falissard B. The unidimensionality of a psychiatric scale: a statistical
point of view. Int J Methods Psychiatr Res. 1999;8(3):162-167.
doi:10.1002/(ISSN)1557-0657

Thomas ML. The value of item response theory in clinical assess-
ment: a review. Assessment. 2011;18(3):291-307. doi:10.1177/
1073191110374797

Balsamo M, Giampaglia G, Saggino A. Building a new Rasch-based
self-report inventory of depression. Neuropsychiatr Dis Treat.
2014;10:153-165. doi:10.2147/NDT.S53425

Burro R, Savardi U, Annunziata MA, De Paoli P, Bianchi I. The
perceived severity of a disease and the impact of the vocabulary used
to convey information: using rasch scaling in a simulated oncological
scenario. Patient Prefer Adherence. 2018;12:2553-2573. doi:10.21
47/PPA.S175957

Dove

applications; Business and sports performance management; Social
and developmental studies; Animal studies. The manuscript manage-
ment system is completely online and includes a very quick and
fair peer-review system, which is all easy to use. Visit http://www.
dovepress.com/testimonials.php to read real quotes from published
authors.

Submit your manuscript here: https://www.dovepress.com/psychology-research-and-behavior-management-journal

Psychology Research and Behavior Management 2019:12

submit your manuscript

Dove

639


https://www.fda.gov/media/77832/download
https://www.fda.gov/media/77832/download
https://doi.org/10.1111/j.1745-3992.1995.tb00881.x
https://doi.org/10.1111/j.1745-3992.1995.tb00881.x
https://doi.org/10.1016/j.jcomdis.2004.10.002
https://doi.org/10.1038/sj.bdj.2008.292
https://doi.org/10.1038/sj.bdj.2008.292
https://doi.org/10.1187/cbe.16-04-0148
https://doi.org/10.4236/ojs.2014.46044
https://doi.org/10.1002/(ISSN)1557-0657
https://doi.org/10.1177/1073191110374797
https://doi.org/10.1177/1073191110374797
https://doi.org/10.2147/NDT.S53425
https://doi.org/10.2147/PPA.S175957
https://doi.org/10.2147/PPA.S175957
http://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
http://www.dovepress.com
http://www.dovepress.com

