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Abstract

Objective: This work aimed to describe the construction of an instrument to assess the oral language
comprehension capability of 2 to 6-year-old children and get validity evidences based on content. Method:
The research consisted in: gathering and characterizing existing national and international instruments
used for the assessment of children oral language comprehension capability; elaborating a new instrument;
and analysis of the instrument by five judges. Statistical analysis involved calculation of Percentage of
Agreement, of Content Validity Ratio and of Content Validity Index. Results: Nineteen instruments were
identified, which assess the oral language comprehension capability by using items formed by isolated
words, simple and complex orders, and texts. It was subsequently developed an instrument consisting of
eight stages containing eight items each. The task consists in the child manipulating figures in accordance
with the orders of the evaluator with increasing level of difficulty. The judge’s assessment indicated
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satisfactory results for the calculated indices for the instrument as a whole. Items with unsatisfactory
rate were reviewed for inclusion in the final version of the instrument. Conclusion: This study described
the first step of the construction process of the instrument. Validity evidences based on content were
obtained. Further studies will be conducted to obtain other sources of content validity.

Keywords: Child language; Comprehension; Psychometrics; Neuropsychological tests; Language
tests.

Resumo

Objetivo: Descrever a constru¢ao de um instrumento para avaliar a compreensao da linguagem oral de
criancas de 2 a 6 anos e obter evidéncias de validade baseadas no contetido. Método: A pesquisa consistiu
em: levantamento e caracterizagdo de instrumentos nacionais e internacionais destinados a avalia¢do da
compreensdo da linguagem oral de criancgas; elaboracdo do instrumento; e andlise do instrumento por
cinco juizes. A andlise estatistica envolveu calculo da porcentagem de concordancia, razao de validade
de contetdo e indice de validade de conteudo. Resultados: Foram levantados 19 instrumentos que
avaliam a compreensao da linguagem oral utilizando palavras isoladas, ordens simples ou complexas e
textos. Posteriormente, foi elaborado instrumento composto por oito fases com oito itens cada. A tarefa
consiste na manipulacdo de figuras pela crianca, conforme as ordens do avaliador com nivel crescente
de dificuldade. A andlise dos juizes indicou resultados satisfatorios para os indices calculados para o
instrumento como um todo. Os itens com indice insatisfatorio foram revisados para compor a versao
final do instrumento. Conclusdo: O estudo descreveu a primeira etapa do processo de constru¢ao do
instrumento e foram obtidas evidéncias de validade baseadas no contetido. Estudos posteriores serao
conduzidos para obtencdo de outras fontes de evidéncia de validade.

Palavras-chave: Linguagem infantil; Compreenséo; Psicometria; Testes neuropsicologicos;
Testes de linguagem.

Resumen

Objetivo: Describir la construccion de un instrumento para evaluar la comprension del lenguaje oral
en niflos de 2 a 6 afios y obtener evidencias de validez basadas en el contenido. Método: La pesquisa se
consistio en: levantamiento y caracterizacion de instrumentos nacionales e internacionales destinados a la
evaluacion de la comprension del lenguaje oral en nifios; elaboracion de un nuevo instrumento; y analisis
del instrumento por cinco jueces. El analisis estadistico envolvié calculo de porcentaje de concordancia,
proporcion de validez de contenido e indice de validez de contenido. Resultados: Fueran identificados
19 instrumentos que evaltian la comprension del lenguaje oral, utilizando palabras aisladas, ordenes
simples o complejas y textos. Posteriormente, fue elaborado un instrumento compuesto por ocho frases
con ocho items cada. La tarea consiste en la manipulacion de figuras por el nifio seglin las 6rdenes del
evaluador, con nivel creciente de dificultad. El analisis de los jueces indico resultados satisfactorios
en lo que se refiere a los indices calculados para el instrumento como un todo. Los items con indice
insatisfactorio fueran revisados para componer la version final del instrumento. Conclusién: El estudio
describio la primera etapa del proceso de construccion del instrumento e fueran obtenidas evidencias de
validez basadas en el contenido. Estudios posteriores seran conducidos para obtencion de otras fuentes
de evidencia de validez.

Palabras claves: Lenguaje infantil; Comprension; Psicometria; Pruebas neuropsicologicas;
Pruebas del lenguaje.
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Introduction

Oral language is a complex system of symbols
and rules that enables communication involving
expression and comprehension'. The capacity of
expression comprises codifying information or-
ganized systematically and conveyed in symbols
(speech/sounds) to transmit concepts to a listener.
In turn, the capacity of comprehension consists in
processing and decoding the meanings of these
symbols. Thus spoken information is understood?.

From the perspective of cognitive neuro-
psychology, there are models that describe the
diverse elements that constitute the input and
output of oral language and its functioning. One
example is the neuropsycholinguistic model that
deems language expression and comprehension a
dynamic, integrated interaction between cerebral
functioning and formal and functional processes
of prosody, phonology, semantics, morphosyntax,
and pragmatics'.

Another model is the processing of cognitive
information, whose language components are in-
put (input/ sensory records), short- and long-term
memory, executive component, and output that
engages learned cognitive capacities®. There is also
the stage model of comprehension, which served as
the basis for this study and specifically considers
language comprehension®. Its authors propose that
oral comprehension is not limited to one-way input
of information but uses multiple levels involving
bottom-up and top-down processing to understand
and respond to expression.

Some studies report that impaired language
comprehension can be associated with unfavorable
therapeutic prognoses, which can lead to difficulties
in reading and understanding text*. To understand
such problems properly requires accurate charac-
terization of the child’s use of language resources.
Accordingly, input and output must be evaluated.
Once the compromised aspect is determined, a
more precise diagnosis can be made and a more
effective therapeutic plan, using early intervention
to minimize aggravation, can be designed**.

Instruments from psychometric studies can
assist in evaluating language in clinical settings,
helping to establish a baseline and to manage
treatment efficacy®. Literature reviews, however,
note the dearth of this type of instrument for pre-

school children®®. While some researchers have
translated instruments from foreign languages,
revising formats, scoring, and instrument imple-
mentation, such instruments are not always adapted
to Brazilian culture and may fail to consider the
needs of Brazilians’.

An instrument available in Brazil is the Token
Test, which is designed to evaluate oral language
comprehension.!® One study used a condensed
version of Token and Raven’s colored progressive
matrices to evaluate 109 children 7 to 10 years
old, in grades 2 through 4. Its authors concluded
that the Token Test was capable of evaluating oral
comprehension.

An example of an instrument developed in the
context of this study is the Computerized Battery of
Oral Language (BILOvV3), whose validity has been
researched>!?. BILOv3 was used in conjunction
with the Peabody Image Vocabulary Test (TVIP)
with 157 students, age 4 to 7. The study found
significant correlations between BILOv3 and TVIP
scores, indicating the former’s convergent validity.
Moreover, the instrument could distinguish the
subjects’ performance by age and school level, in-
dicating criterion validity®. In a more recent study'?,
474 children, age 6 to 11, were evaluated using
BILOV3 to assess its criterion validity. The battery
was administered collectively and effects of age,
gender, and school on performance were obtained.

As available instruments have gaps that pre-
clude their use with young children and are prob-
lematic in terms of vocabulary, the present study
describes the development and content validation of
an oral language comprehension screening instru-
ment for children age 2 to 6.

Method

This research was approved by the Faculty
of Medical Sciences, UNICAMP Research Ethics
Committee (Opinion No. 1,241,619 - 2015). It was
undertaken in four stages. In the first, a survey of
national and international instruments used to as-
sess children’s oral language comprehension was
conducted to inform an operational description of
the construct. In the second, the instruments were
characterized in terms of main skills, content,
stimuli and examiner task, as set forth in Table 1.
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Table 1. Model form used to survey instrument characteristics.

Name of article or instrument

Type of work:

Author(s):

Publication year:

Place of publication:

Objective:

Age group:

Time of implementation:

Material/type of stimulus:

Score:

Evaluated skills:

Tasks used to evaluate skills:

The third step consisted of the development
of the proposed instrument. To select the items, a
survey of articles in national databases was con-
ducted to identify the most frequent words in the
vocabulary of children age 2 or older. The authors
focused on recent works from across Brazil citing
Portuguese words (nouns, articles, verbs) and se-
lected those cited in more than one study.

In the fourth and final stage, the study’s find-
ings were submitted to the analysis of five evalua-
tors: a speech therapist with a doctorate in medical
sciences, a speech/language pathologist, a speech
therapist with specialization in neuropsychology, a
neuropsychologist with a master’s degree in health
and rehabilitation, and a psychologist/psychometri-
cian with a doctorate in medical sciences.

Each evaluator was provided the instrument’s
implementation and scoring instructions and a
scoring sheet, with each item to be awarded 2
points if adequate, 1 if partially adequate, and 0
if inadequate.

From their responses, a statistical analysis was
performed in which a percentage of concordance
(PC)’ was obtained by dividing the number of
evaluators rating an item adequate by the total
number of evaluators and multiplying by 100. The
minimal adequate rate was set at 80%"°.

A content validity ratio (RVC)' was calculated
by the following formula:

RVC = —=

in which represents the number of evaluators rating
an item adequate, and indicates the total number
of evaluators. The RVC’s minimal value for con-

cordance was set at 0.99 to indicate that it would
be unlikely that it occurred by chance.

A content validity index (IVC)?, which mea-
sures the concordance rate among evaluators in
regard to each item and the instrument as a whole
was calculated by dividing the number of responses
rated adequate by the total number of ratings, with
a suggested minimal agreement of 0.80. The cal-
culations were performed for each item, for each
phase, and for the instrument as a whole.

Results

In the first stage of the study, 19 instruments
were identified that evaluate oral language compre-
hension: three Brazilian, nine adapted from foreign
instruments, one translated, and six in foreign
languages (see Table 2).

National and adapted instruments were the
Language Development Assessment'®, Peabody
Picture Vocabulary Test'®, Computerized Battery
of Oral Language (BILOv3)¥, Test of Auditory
Vocabulary by Figures USP (TVfusp)'’, Test of
Language Development Primary (TOLD-P3)
adapted for Brazilian Portuguese®, Clinical Evalu-
ation of Language Fundamentals (CELF4) adapted
for Brazilian Portuguese'$, Token Test for Children
(TTFC) adapted for Brazilian Portuguese'!, Cul-
tural Adaptation of the Test of Narrative Language
(TNL) for Brazilian Portuguese', Test of Early
Language Development (TELD-3), translated into
Brazilian Portuguese®, Preschool Language As-
sessment Instrument (PLAI-2), translated into
Brazilian Portuguese?!, Illinois Test of Psycholin-
guistic Abilities (ITPA), translated into Brazilian
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Portuguese?, and Behavioral Observation Protocol
(PROC).

The foreign instruments were the Battery for
Assessment of Initial Skills for Reading and Writ-
ing (BACLE)*, Preschool Language Scale (PLS)%,
Test of Auditory Comprehension and Language
(TACL)?*, Oral and Written Language Scales
(OWLS-IT)”, Reynell Developmental Language
Scales (RDLS)?, and Test for Reception of Gram-
mar (TROG).

The national instruments are intended for
preschool-age children and focus on the evaluation
of oral language comprehension through sentences,
and the international instruments for children at
least 3 years old. Two instruments are intended
solely for the evaluation of the comprehension
of isolated words (TVIP, TVfusp). On the other
hand, there are more comprehensive batteries that
evaluate diverse aspects of language in terms of
comprehension, expression, and even such capaci-
ties as attention and memory (BACLE, RDLS, PLS,
ITPA and CELF4).

It was determined that the content that char-
acterized the stimuli comprised isolated words,
simple orders, complex orders and texts, with the
printed figure the most common stimulus in most
instruments. The tasks consisted in performing mo-
tor responses (pointing at or manipulating toys and
objects) in response to the evaluator’s oral requests.

From data collected in the previous phase,
the instrument was further refined and included:
(a) preliminary manual with objective, materials,
general and specific instructions for implementa-
tion, correction, and scoring; (b) an scoring sheet
with 64 items (8 phases of 8 items each) Table 3
provides items included in the second phase.

The subjects’ task is to point or manipulate
the 8 to 16 figures arranged before them at the
evaluator’s oral request. In regard to the most fre-
quent words in children’s oral vocabularies, some

studies found nouns most frequent in children
two or older®*3!; another, verbs®?; and yet another,
adjectives and adverbs in children three or older.*
Accordingly, the instrument’s items are composed
of phrases that increase gradually in complexity
in terms of length and syntax. In the initial phase,
sentences are composed of three elements: verb,
article, and noun, for example, “Take the dog”.
In the second, the sentences consist of four: verb,
article, and two distinct nouns, for example, “Take
the dog and the apple”. In the third, the sentences
are also composed of four elements but vary the
syntax: verb, article, adjective, and noun, for ex-
ample “Take the big house”. In the fourth and final
phase, the sentences consist of eight elements, for
example, “Put the car in the house, the cat with the
doll, and give me the apple”.

Each response to an item is awarded 1 point if
correct, 0.5 points if partially correct, and 0 if incor-
rect. Scores are totaled for each phase and for the
instrument as a whole. Score criteria are set forth
in the instrument’s implementation manual. In all
phases, a response is deemed adequate when the
subject fulfills the evaluator’s request regardless
of sequence. Specific criteria for the intermediate
rating are provided for each phase, but, in general, it
is accorded for partial fulfillment of the evaluator’s
request. Finally, when the subject fails to meet even
these criteria, the response is deemed inadequate.

The results of the evaluators’ analyses for each
item are found in Table 4. In aggregate, the items
in phases one through five attained the following
scores: PC =100%, RVC = 1.0, and IVC = 1.0. In
phase six, these indices were PC = 88%, RVC =
0.75, and IVC = 0.88, and in phase seven, PC =
83%, RVC=0.65, and IVC =0.83. Finally, in phase
8, the scores were PC = 80, RVC = 0.60, and IVC
= 0.80. For the instrument as a whole, they were
PC =94%, RVC =0.88, and IVC = 0.94.
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Table 3. Examples of items in instrument’s second phase.

ARTICLES @

Order Responses Scores

1 Take the dog and the apple. 0 0.5 1

2 Take the ball and the fish. 0 0.5 1

3 Take the car and the doll. 0 0.5 1

4 Take the house and the apple. 0 0.5 1

5 Give me the cat and the ball. 0 0.5 1

6 Give me the doll and the car 0 0.5 1

7 Give me the dog and the banana. 0 0.5 1

8 Give me the fish and the house. 0 0.5 1

N° adequate
Chart 1. Concordance among evaluators.

Phase 1 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 2 2 2 100 1.0 1.0
Item 2 2 2 2 2 2 100 1.0 1.0
Item 3 2 2 2 2 2 100 1.0 1.0
Item 4 2 2 2 2 2 100 1.0 1.0
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 2 2 2 100 1.0 1.0
Item 7 2 2 2 2 2 100 1.0 1.0
Item 8 2 2 2 2 2 100 1.0 1.0

Phase 2 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 2 2 2 100 1.0 1.0
Item 2 2 2 2 2 2 100 1.0 1.0
Item 3 2 2 2 2 2 100 1.0 1.0
Item 4 2 2 2 2 2 100 1.0 1.0
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 2 2 2 100 1.0 1.0
Item 7 2 2 2 2 2 100 1.0 1.0
Item 8 2 2 2 2 2 100 1.0 1.0

Phase 3 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 2 2 2 100 1.0 1.0
Item 2 2 2 2 2 2 100 1.0 1.0
Item 3 2 2 2 2 2 100 1.0 1.0
Item 4 2 2 2 2 2 100 1.0 1.0
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 2 2 2 100 1.0 1.0
Item 7 2 2 2 2 2 100 1.0 1.0
Item 8 2 2 2 2 2 100 1.0 1.0

Phase 4 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 2 2 2 100 1.0 1.0
Item 2 2 2 2 2 2 100 1.0 1.0
Item 3 2 2 2 2 2 100 1.0 1.0
Item 4 2 2 2 2 2 100 1.0 1.0
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 2 2 2 100 1.0 1.0
Item 7 2 2 2 2 2 100 1.0 1.0
Item 8 2 2 2 2 2 100 1.0 1.0
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Phase 5 J1 J2 J3 J4 J5 PC RVC IvC
Item 1 2 2 2 2 2 100 1.0 1.0
Item 2 2 2 2 2 2 100 1.0 1.0
Item 3 2 2 2 2 2 100 1.0 1.0
Item 4 2 2 2 2 2 100 1.0 1.0
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 2 2 2 100 1.0 1.0
Item 7 2 2 2 2 2 100 1.0 1.0
Item 8 2 2 2 2 2 100 1.0 1.0

Phase 6 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 2 2 2 100 1.00 1.0
Item 2 1 2 2 2 2 80 0.60 0.80
Item 3 2 2 2 2 2 100 1.00 1.0
Item 4 1 2 2 2 2 80 0.60 0.80
Item 5 1 2 2 2 2 80 0.60 0.80
Item 6 2 2 2 2 2 100 1.00 1.0
Item 7 1 2 2 2 2 80 0.60 0.80
Item 8 1 2 2 2 2 80 0.60 0.80

Phase 7 J1 J2 J3 J4 J5 PC RVC IVC
Item 1 2 2 1 2 2 80 0.60 0.80
Item 2 2 2 1 2 2 80 0.60 0.80
Item 3 2 2 1 2 2 80 0.60 0.80
Item 4 2 2 1 2 2 80 0.60 0.80
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 1 2 2 2 2 80 0.60 0.80
Item 7 1 2 2 2 2 80 0.60 0.80
Item 8 1 2 2 2 2 80 0.60 0.80

Phase 8 J1 J2 J3 J4 J5 PC RVC IvVC
Item 1 2 2 1 2 2 80 0.60 0.80
Item 2 2 2 1 2 2 80 0.60 0.80
Item 3 2 2 1 2 2 80 0.60 0.80
Item 4 2 2 1 2 2 80 0.60 0.80
Item 5 2 2 2 2 2 100 1.0 1.0
Item 6 2 2 1 2 2 80 0.60 0.80
Item 7 1 2 1 2 2 60 0.20 0.60
Item 8 1 2 2 2 2 80 0.60 0.80

Legend: J-judge/evaluator PC-percentage of concordance, RVC-content validity ratio, IVC-content validity index.
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Discussion

The study’s objective was to describe the
development of an oral language comprehension
assessment instrument for children 2 to 6 and to
obtain evidence of its validity based on content. To
this end, steps described in the literature on psy-
chometry' and procedures based on international
studies®* were followed.

The study’s initial survey indicates a dearth of
psychometric instruments in speech therapy that
are Brazilian, easy to use, and present vocabulary
frequently used by children age 2 or older, thus
confirming the findings of previous research®’.

In general, uniformity was noted in studies
on the paradigm of instruments used to assess
oral language, distinguishing themselves in terms
of evaluated components, types of stimuli, and
instructions. Thus, some instruments evaluate the
comprehension of isolated words'®!'” and others of
more complex texts™'°, while still others go fur-
ther to probe data on metalanguage and grammar
comprehension®.

Only one of the 19 identified instruments used
oral requests from the evaluator with children
expected to respond with point right answer or
manipulations of figures arranged before them,
task requiring such capacities as attention, visual
discrimination of figures-background, praxis, and
vocabulary?,

As reported in the literature, the rate of lan-
guage impairment in children increases from age
three®. Accordingly, this study considers children
as young as 2 in the hope that its proposed instru-
ment can aid in assessing early language difficul-
ties.

In constructing the instrument’s items, the
words most frequently used from the onset of the
development of language were used as a basis®,
since the selected theoretical model® indicates
that prior knowledge is essential to understanding
oral language. Thus it is hypothesized that using
words known by the subject could reduce potential
disruptions and difficulties during task execution®'.

Phases and related items considered included
implementation time, range, disruption criteria;
instrument sensitivity, and correspondence. As
research indicates that fatigue may interfere with
evaluation®, implementation time should be short.
It is anticipated that the range of difficulty from
the simplest items (“Take the ball”) to the more

complex (“Put the banana in the house, the car with
the cat, and give me the doll”), can correspond with
the subjects’ diverse ages and that the scores for
each phase can inform the instrument’s disruption
criteria as described in other studies®?’.

All previous instruments used dichotomous
criteria (correct/incorrect) deeming a response
correct only when the subject performed the task
precisely as directed!®?, The instrument proposed
in this study, however, uses polymorphic criteria
(adequate/partially adequate/inadequate), since the
literature indicates that this approach can enhance
the instrument’s internal consistency?®’ and sensi-
tivity*®. Thus its implementation manual describes
these criteria and provides examples.

The number of figures arranged before the
subject in all cases is between 8§ and 16, depending
on the phase. Increasing the number of possibili-
ties that the subject can select in responding to the
evaluator’s request decreases the likelihood that an
adequate response occurred by chance®.

To enhance effectiveness, it is recommended
that the instrument’s content should be assessed
by between 5 and 16 evaluators'***. Such profes-
sionals should have clinical experience, have con-
ducted and published relevant research, and have
expertise in the instrument’s conceptual structure
and construction of questionnaires and scales'*. As
noted, the instrument proposed in this study was
assessed by five such evaluators, according to the
criteria described herein.

To strengthen the evidence based on the instru-
ment’s content, three indices (RVC, PC, and IVC)
were used in the statistical analysis of the evalua-
tors’ assessment as limitations have been reported
in their sole use’. In the study’s first- five phases,
the three indices found adequate parameters. In
its sixth phase, RVC found five items below the
minimum (0.99)™,

The criteria for scoring individual items were
the motives for the evaluators’ questions in this
phase. Initially, in all phases, 0.5 points were
awarded if the subject matched the noun or adjec-
tive in the request (only the dog or only a small
animal, for example). Following the evaluators’
suggestions, this criterion has been revised, and
subjects will only be accorded points if they take
the complete figure with its noun and adjective (big
dog, small cat, etc.)

In this same phase, another question arose
in regard to the effect of spatial orientation skills
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(above/below) on items such as “Put the little cat
on top of the house.” As reported in the literature,
these concepts are acquired by children beginning
at age three®**. Accordingly, children age 2 can
be considered as subjects in the first two phases,
which do not require these concepts.

In phases 7 and 8, RVC found additional items
fell below the reference value with seven items
deemed partially adequate in phase 7. The evalua-
tors noted that the items incorporated words (no, na,
com) that could confuse the child regarding what is
requested in “Put the apple in the house and the cat
with the dog.” They was suggested that the words
be revised to (ao lado da, beside or junto a, next to).

Finally, in phase 8, seven items were found
partially adequate, with item 7 presenting unsatis-
factory values for all three indices. The evaluators
raised questions regarding words and spatial con-
cepts noted in previous phases, such as the use of no
and na, citing as an example: “Give me the cat and
the banana and put the dog at the foot of the doll.”

Considering the items for each phase, as well
as the instrument as a whole, the indices found
favorable results according to criteria described in
the literature®!*!] and their analysis provides evi-
dence of the instrument’s validity based on content.
Moreover, their assessments were deemed relevant
and their recommendations are incorporated in the
instrument’s current version.

Further research will be undertaken using the
updated instrument in a pilot and target sample
focused on children with complaints related to
the acquisition and development of oral language.
The research will further examine evidence of the
instrument’s validity based on its internal structure,
response process, and relationship with external
criteria, as well as other indicators of reliability.
While the development and scoring of the instru-
ment’s items conform to the classical theory of
tests, further examination of their validity can be
complemented by the theory of item response.
Based on recent studies of construct validity, it is
anticipated that the instrument may help classify a
child’s profile for diagnostic purposes and follow-
up intervention as needed.

Conclusion

In accord with its objectives, this study de-
scribes the development and construction of an
instrument to evaluate the comprehension of oral

language in children. Evidence of validity based on
content were obtained in regard to items in each
phase and to the instrument as a whole. According
to the evaluator’s analysis, some items were not
found suitable and modifications were made ac-
cordingly to the current version of the instrument.
Further studies will be undertaken to examine other
sources of evidence of validity for the instrument.
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