The Bilingual Articulation and Phonology Assessment App for the iPad

With the advent of the expansive use of iPads in the field, we set out to create the
first speech assessment application for bilingual children. It is based on the most
current research in the field on bilingual speech development, uses the most current
technology, and is created and field-tested by speech-language pathologists, with
the goals of being efficient and effective.

Overview

The Bilingual Articulation and Phonology Assessment application was developed
based on the need for a more efficient and effective way to evaluate and analyze the
speech production skills of children with Spanish as their first language or who are
early simultaneous bilinguals. Research indicates that children who are exposed to
two languages early in life have slightly different patterns of sound development
than those who are learning only one language. In order to accurately assess speech
production skills, it is necessary to evaluate all sounds in a child’s language
environment across word position, and to take into account the variation in speech
development. In the development of the BAPA, we’ve done just that.
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Tool Development

In the process of developing the target words for the BAPA we evaluated the
frequency of occurrence of all of the sounds of English and Spanish in each word
position. Our goal was to develop a tool that reflected the occurrence of sounds and
words in each language. Efficiency was a top priority and we maximized efficiency
in many ways. First, we did not waste any word real estate. Think of speech
assessment tools that require word elicitation and only incorporate one of the word
sounds into the analysis. Our approach was to incorporate all sounds in words into
the overall analysis. As a result, we were able to incorporate each sound into at
least two occurrences in each allowable word position for sounds that occurred in
those positions more than 3% of the time. Sounds that occur in higher frequency
were sometimes incorporated with greater frequency. Sounds that are very late
developing sounds with a very low frequency of occurrence were included in the
analysis one time. The sound /3/ was not included because it occurs so infrequently.

The result is 63 words in English and 48 words in Spanish that test each phoneme of
each language in every allowable word position. The sounds occur on the test up to
6 times in a given position. The frequency of occurrence is consistent with the
frequency of occurrence of the sounds in the language.

A second efficiency that was included in the BAPA that makes it stand apart from
other speech assessment tools, is a behind-the-scenes calculator. The evaluator
marks errors on the screen as they are made and those errors are calculated by type
and category (e.g. phonological process) behind the scenes. At the end of the
assessment (or part-way through if you have to abandon administration), a chart is
emailed to you that contains the number and types of errors, along with percentages
of possible occurrences of those errors.

Standardization Information for the
Bilingual Articulation and Phonology Assessment App

The BAPA was standardized on 438 children ages 3;0 to 10;11 in the Central Texas
area. There are three sets of standardized scores: English only, Bilingual English,
and Spanish/Bilinguals in Spanish. The decision to combine the children who were
in the Spanish only group and the Bilingual Spanish group was made based on
statistics that indicated that there were no significant differences in the groups’
performance on the test. This is consistent with related research findings (Fabiano-
Smith & Golstein, 2010; Arnold, Curran, Miccio, & Hammer, 2004; Goldstein &
Washington, 2001; Goldstein, Fabiano, & Washington, 2005).



The language groups were determined by a number of factors that included use of
language in the home by mother, father, grandparents, and siblings, media exposure
in each language, parent ratings of their child’s receptive and expressive proficiency
in each language on scale that ranged from 0 to 3 (see below), hours of exposure
during the day (see below), and the child’s ability to perform the task in each
language. If they were not able to label any of the first seven test items
spontaneously, the test was not administered in that language.

0 1 2 3
English: Understanding Limited Basic Intermediate Advanced Native-like
English: Speaking Limited Basic Intermediate Advanced Native-like
Spanish: Understanding Limited Basic Intermediate Advanced Native-like
Spanish: Speaking Limited Basic Intermediate Advanced Native-like
0 1 2 3
Espafiol: Comprension Limitado Basico Intermedio Avanzado Como nativo
Espaifiol: Hablar Limitado Basico Intermedio Avanzado Como nativo
Inglés: Comprension Limitado Basico Intermedio Avanzado Como nativo
Inglés: Hablar Limitado Basico Intermedio Avanzado Como nativo

Please circle the language(s) each person communicates in daily with your son/daughter and indicate the
amount of time each person spends with your child on an average weekday.

Circle One Language Option Circle One Hours Estimate
Mother: Spanish English Both 1 2 4 6 8 10 12
Father Spanish English Both 1 2 4 6 8 10 12
Brother(s) Spanish English Both 1 2 4 6 8 10 12
Sister(s) Spanish English Both 1 2 4 6 8 10 12
Grandmother Spanish English Both 1 2 4 6 8 10 12
Grandfather Spanish English Both 1 2 4 6 8 10 12
Uncles/Aunts Spanish English Both 1 2 4 6 8 10 12
Cousins Spanish English Both 1 2 4 6 8 10 12
Others Spanish English Both 1 2 4 6 8 10 12

A proficiency score was calculated based on the information provided by the parent.
If a child received at least four points in a given language, and they were able to
spontaneously label at least one of the first seven test items, the test was
administered in that language.

239 children were included in the Spanish/Bilinguals in Spanish group, ages 3;0-
10;11.

194 children were included in the Bilinguals in English group, ages 3;0-10;11
199 children were included in the English Only group, ages 3;0-10;11.

All of the children resided in Central Texas. Mexican Spanish was the dialect
reported for 95% of those who speak Spanish. 90% of the children in the Bilingual



and Spanish groups were in dual language education programs, in which they were
learning to read and write in both languages.

For the analyses of Sensitivity and Specificity, the children who participated in the
standardization sample, and an additional 86 students were included. 63 were in
the English group and 23 were in the Bilingual English and Spanish/Bilingual group.

Sensitivity and specificity were calculated with three cut-points for each group that
correspond with the common clinical cut-points of 1 standard deviation below the
mean (Standard Score = 85), 1.5 standard deviations below the mean (Standard
Score = 77)., and 2 standard deviations below the mean (Standard Score 70). The
results are as follows.

Spanish/Bilingual Group
Sensitivity Specificity

1 SD below mean 0.94 0.90
1.5 SD below mean 0.72 0.92
2 SD below mean 0.56 0.95

Bilinguals in English
Sensitivity Specificity

1 SD below mean 0.92 0.87
1.5 SD below mean 0.92 0.93
2 SD below mean 0.77 0.96

English Only Group

Sensitivity Specificity

1 SD below mean 0.5 0.99
1.5 SD below mean 0.79 0.91
2 SD below mean 0.79 0.94

Based on the results of research indicating minimal differences in the Spanish
productions of children who are monolingual Spanish speakers and those who are
in the process of learning English as their second language, we opted to include a
single Spanish normative set that includes children who are predominantly Spanish
speaking and children who are bilingual speakers of English and Spanish. There are
two separate English norms—one for monolingual English speakers and one for
bilingual Spanish-English speakers. The majority of the bilingual participants in the
sample have Spanish as their native language and we found very limited differences
between the Spanish group and the Spanish bilingual group. There is evidence in the
literature of L1 to L2 crossover in bilinguals but limited L2 to L1 crossover. See
Pratt (2011) who found that the percent of consonants correct for Bilingual
Spanish-English children and Monolingual Spanish children was not significantly
different. When Bilingual Spanish-English speaking children were compared to



monolingual children in the English Context, there were significant differences.
Thus for the English test, we have bilingual English and monolingual English norms.

Procedures

The BAPA is administered and scored on the iPad. For the specific instructions,
please see the Smarty Ears website at:
http://smartyearsapps.com/service/bilingual-articulation-phonology-assessment/



