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ABSTRACT ARTICLE HISTORY
Vocabulary tests administered on multilingual populations should Received 11 May 2020
take into account the unique linguistic and cultural makeup of  Accepted 12 February 2021
the population by adopting test development methods that

allow responses in several languages. Our aims were to develop a Naming: i .

- . B - aming; picture-naming
picture-naming test for multilingual Lebanese school-age children test; test construction: dual-
(L1: Lebanese, L2: French and/or English) using the dual-focus focused approach;
approach for test development in order to obtain test items in multilingualism
several languages simultaneously and examine sources of
variability in performance across gender, age, and type of
schooling. The test compiled pictures with high cultural
familiarity, high name agreement, an age of acquisition between
3 and 9 years, and varying frequency of use based on the ratings
of 8 indigenous Lebanese experts on the test content. The test
was administered to 74 multilingual Lebanese children aged 3 to
9 years. Results showed that older age, studying at a private
school and being female contributed to better test performance,
although gender was not a significant variable when inserted in a
regression model. Psychometric properties of the test revealed
excellent levels of internal reliability, good item parameters and
sources of validity. This study delineates a method of test
construction that accommodates to multilingual individuals in a
resource-limited setting.

KEYWORDS

Naming is a measure of expressive vocabulary that is fundamental for communication
through language. In children, it is the earliest step in linguistic production (Etard et al.,
2000). Naming is usually measured through a task of picture naming (also called confron-
tation naming) where an individual is shown a picture of an object, an action or a concept
and is asked to provide the vocabulary word that accurately corresponds to the picture.
Vocabulary acquisition is found to be associated with both internal (biological) and exter-
nal (environmental) factors (Apiwattanalunggarn & Luster, 2005; Hamadani et al., 2010;
Hoff, 2003). Studies show that some biological factors such as older age contribute to
higher performance on vocabulary tests (ilkman, 2015; Spinelli et al.,, 1995; Vogt et al,,
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2015), while others such as gender effect on performance seem to be inconsistent (Born-
stein et al., 2004; Grabowski et al., 2003). Environmental factors such as higher socio-econ-
omic status (SES) and residence in advantageous neighbourhoods were similarly found to
positively contribute to vocabulary acquisition in children (Dupere et al., 2010; Hoff, 2003).

In the clinical and academic setting, picture-naming tests are often administered by
teachers, speech and language therapists, educational psychologists, special educators
and pediatric neuropsychologist amongst other professionals in the field of childhood
development. A body of research shows that screening for naming ability in children is
important when evaluating children with dyslexia (Lyytinen et al.,, 2004; van Viersen
et al., 2017), autism spectrum disorder (ASD) (Luyster et al., 2008), social and emotional
problems (Horwitz et al., 2003; Tervo, 2007) and cognitive impairments (Oliver et al.,
2004). It also predicts reading and spelling abilities in children 24 months after traumatic
brain injuries (TBI) (Catroppa & Anderson, 2004).

With multilingualism in children increasing over the years and the amount of research
in this area almost tripling between 1997 and 2005 (Bialystok, 2007), developing cognitive
assessment tools requires the consideration of the unique linguistic make-up of its target
population. More research shows that individuals who are bilingual do not function as
‘two monolinguals in one person’ and may perform differently on language assessments
than monolinguals (Armon-Lotem et al., 2015). As a consequence, and in order to pre-
serve the psychometric properties of developed measures, several test construction
methods such as the dual-focus approach were developed to account for the multilingual
nature of examinees. The dual-focus approach for test development was developed by
Erkut, Alarcén, Coll, Tropp, and Garcia in 1999 to allow the development of two or
more language versions of a test simultaneously (See Erkut et al., 1999). It aims to
create bilingual or multilingual measures where test items are developed in several
languages at the same time. In the original study describing the dual-focus approach
by Erkut et al. in 1999, the authors describe two features that are specific to this approach.
First, test construction involves a team of bilingual researchers who are indigenous to the
test’s target cultures, and second, it is a concept-driven approach rather than a trans-
lation-driven approach to attain equivalence. In the present study, the steps involved
in test construction were largely based on the dual-focus approach for test development
in order to construct items that are culturally and linguistically suitable for our population.

Study setting: linguistic make up and type of schooling in Lebanon

Lebanon’s ‘unique multilingual and multicultural make up’ has been a subject of interest
to researchers across the years (Bacha & Bahous, 2011; Sayigh, 1965; Shaaban, 1997). Leba-
non’s official national language is Arabic with the majority of Lebanese population using
Spoken Lebanese Arabic vernacular, part of the Levantine Arabic, as the primary mode of
communication in daily conversations. Additionally, most Lebanese people are also bilin-
gual or trilingual. As a consequence of a cultural exchange on Lebanese territories in the
twentieth century, French and English languages became languages of instruction in
Lebanese schools. Children begin to learn a foreign language, French or English and
sometimes both, at the Nursery level in private schools and most public schools
(Shaaban, 1997). Statistics from the Lebanese Ministry of Education in the year 2018
show that 51.4% of all Lebanese schools offer French as a primary language of instruction
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and 48.6% offer English as a primary language of instruction (CERD, 2018). French and
English language classes are offered on average 8 hours a week at the Elementary level
and are also used as the medium of instruction for mathematics, sciences and social
studies at all levels. With this being reported, school-age children in Lebanon are all gen-
erally bilingual (Arabic-English or Arabic-French) and very often trilingual (Arabic-French-
English). An early study describes the common use of loanwords from second languages
and translation equivalence sometimes due to filling in words that are difficult to recall in
one of the languages (Kotob, 2002) while a more recent one describes that code switching
in Lebanese individuals has become more ubiquitous with students switching back and
forth between two languages (Bahous et al., 2014). Given the linguistic make-up of Leba-
nese children and adults, any assessment of language abilities used in a Lebanese context
should allow responses in Spoken Lebanese Arabic, French and English to reflect the
spoken dialect of Lebanese children to contribute to fair results on test performance.

Another consideration that is particular to the study setting is the type of schooling of
Lebanese children. Lebanese schools are referred to as either ‘public schools’ or ‘private
schools’ depending on the sector to which they belong. Schools in the public sector are
financed by the Ministry of Education and Higher Education (MEHE), whereas schools in
the private sector are generally financed by students’ fees. Unfortunately, spending on
education in the public sector consistently falls short of spending on education in the
private sector (PNUD Report, 2009). Reports show that students enrolled in private
schools have a higher success rate in intermediary exams (83.1% compared to 64% in
public schools), more qualified teachers and personnel and are less likely to repeat a
grade than students enrolled in public schools (PNUD Report, 2009). Reasons for the
differences in the quality of education provided in private schools and public schools
are also the result of decades of political and sectarian conflicts that are over and
beyond the scope of this section despite their implications being drastic on Lebanese stu-
dents and education till this day. Although there are no reliable reported numbers
showing the difference in SES between children enrolled in private schools compared
to those enrolled in public schools, it is believed that Lebanon’s educational system
became to a large extent categorically divided into private sector and public sector,
where families belonging to middle to upper SES groups are enrolled in the former
and families from lower SES are enrolled in the latter.

Picture-naming tests for Lebanese children

Given the dearth of standardised tests that are developed or adapted to the Lebanese
population, practitioners in Lebanon generally continue to rely on picture-naming tests
developed and normed in other cultures, mainly of Western and European countries, in
order to obtain an objective measure of expressive vocabulary (Simhairi, 2010). As a
result, two issues arise from administering a picture-naming test on a population that
is different from the population to whom the test is intended. The first issue pertains
to the cultural relevance of the test stimuli while the second issue pertains to sample
incomparability. To our knowledge, one test, Evaluation du Langage Oral chez I'enfant
Libanais (ELO-L; Assessment of Oral Language in the Lebanese Child) (Zebib et al.,
2017), is an adaptation of the Evaluation du Language Oral by Khomsi (2001), that was
recently developed for Lebanese children between the ages of three and seven years
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old. The measure includes subtests that assess aspects of oral language including a
expressive vocabulary task where children are presented with black and white line draw-
ings. The fact that there exists only one study on a measure of expressive vocabulary in
Lebanese children indicates that there is a need to develop tools that are culturally and
linguistically suitable for our population. Considering the unique linguistic make-up of
Lebanese children, our study aimed to develop, rather than adapt, a test using steps
from the dual-focus approach for development of multilingual measures. Although test
adaptation could resolve some of the issues related to test bias, some test items are
not transferrable across cultures and have no equivalent in another language (Peia,
2007). Moreover, we aimed to compile coloured pictures that cover a wide range of
semantic categories with known psycholinguistic variables in order to increase the con-
struct validity of the measure. Following test development, we provided evidence of
the measure’s sources of validity and reliability and explored variability in language acqui-
sition across age, gender and type of schooling. We referred to this measure as the Leba-
nese Picture Naming Test (LPNT).

Method

The current study consisted of two phases: the development of the LPNT and data collec-
tion. The study in its entirety was conducted under the approval of the Institutional Board
of Research (IRB) of the authors’ affiliated university in Beirut. Ethical considerations also
included obtained permission to visit public schools in Beirut from the Lebanese MEHE, in
addition to obtained parental consent, school principals’ consent, and student oral assent
prior data collection.

Participants

The total sample consisted of 74 Lebanese males and females between the ages of 3 and 9
years, enrolled in 3 regular private schools and 2 regular public schools in Beirut (Table 1).
The schools were selected randomly from a list of schools found on the MEHE's website
and the ratio of students from private schools to students from public schools was repre-
sentative of the student distribution across types of schools in Lebanon. According to
their homeroom teachers, all students were at least functionally bilingual, meaning
their first language was Lebanese Arabic and their language of instruction at school,

Table 1. Distribution of the sample across age and gender.

Total
Females Males N=74)

Age (years) (N=44) (N=31) N %

3 6 6 12 16.2
4 4 1 5 6.8
5 1 3 4 54
6 8 3 11 149
7 5 4 9 12.2
8 10 6 16 21.6
9 10 7 17 23.0
Total % 55.4 446 74 100.0
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was either French or English. 42% of the student received classroom instructions across all
subjects in English (e.g. math, science, social studies) whereas 58% received classroom
instructions in French. Teachers assisted the researcher in selecting students that were
easy to reach during break time or before the start of the school day. Nonetheless,
efforts were made to select equal proportions of males to females, and children from
all ages between 3 and 9 years old. According to teacher and administrators’ report,
none of the students had a pre-existing diagnosis of neurodevelopmental disorders, intel-
lectual disabilities, learning disability and physical disability affecting sensory modalities
and none were receiving special education support, speech and language therapy or
any other educational support in or outside school. Parental consent and child oral
assent were received from each participant prior test administration. One student (75th
participant) interrupted test administration after item 15 and was excluded from the
sample.

Procedures

Phase 1: Development of the Lebanese picture naming test using steps from the dual-focus
approach. The current study’s design was inspired at large by the dual-focus approach for
test development to allow the development of test items in multiple languages simul-
taneously. Some of the features adopted from the dual-focus approach are the collabor-
ation of a research team of bilingual and trilingual experts on the content of the test and
the creation of test items in different languages simultaneously.

Step 1: Selecting the expert committee members. Eight experts in fields relevant to early
childhood education, language and speech development, teaching or special education,
test construction or neuropsychological assessments who have all had direct experience
working with Lebanese children between the ages of 3-9 years old formed the committee
of experts (Table 2).

Step 2: Materials development. Picture items were selected from the MultiPic Databank
(Dunabeitia et al.,, 2018), a recently published picture set of 750 digitally developed,
coloured line drawings, covering a wide array of semantic categories (animals, food, cloth-
ing, natural elements, furniture, vehicles, etc.) (Figure 1). Each picture in the picture set
was already assigned a name in English by the authors of the MultiPic Databank. The orig-
inal number of pictures in the MultiPic Databank (N = 750) had to undergo a preliminary
reduction to match the number of test items in other widely used picture-naming tests,

Table 2. Members of the committee of experts.

Years of Language
Current profession Highest level of education experience proficiency
1 Assistant Director of a Preschool in Beirut Graduate Studies >30 years AR-FR-ENG
2 Doctor in Educational Psychology Doctorate Studies >30 years AR-FR-ENG
3 Speech and Language Therapist Graduate Studies >15 years AR-FR-ENG
4 Special Education Coordinator at a Private Teaching Diploma in Special 7 years AR-ENG
School in Beirut Education
5 Neuropsychologist Graduate Studies >8 years AR-FR-ENG
6 Consultant on Childhood Education and Graduate Studies >30 years AR-ENG
Literacy Coach
7  Child Behavioral Therapist Graduate Studies 7 years AR-FR-ENG

8 English Language Homeroom Teacher Graduate Studies >15 years AR-ENG
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Pencil (Desk/Writing Material) Leaf (Natural Element/ Plant) Pomegranate (Food)

Fish (Animals) Thumb (Human (Body Part) and Interaction) Tambourine (Musical Instrument)

Figure 1. Examples of pictures from the MultiPic Databank from various semantic categories.

which typically ranges between 50 and 230 pictures (e.g. Boston Naming Test, Expressive
One Word Picture Vocabulary Test-4, and Peabody Picture Vocabulary Test-5). To reduce
the number of pictures, we decided to adopt a random selection procedure by selecting
every third picture in a randomly ordered list in order to avoid introducing selection bias
by the researcher. The method of random selection was carried out twice until the pic-
tures were reduced to almost a little less than a third of the original pool’s size and
reached an arbitrary number of N=219. Nonetheless, we checked that the 219 pictures
covered diverse semantic categories of similar proportions spanning nouns of animals,
natural elements, fruits, furniture, instruments and desk items to name a few (Table 3).
Step 3: Picture rating and item pool development. The purpose of the rating process was
twofold: first, assign target names to the pictures in Lebanese Spoken Arabic, French and
English, and second, rate the pictures on the following psycholinguistic variables: age of
acquisition (AoA) (the age at which individuals usually learns a given word expressively),
name agreement (the extent to which individuals agree on a single name to refer to a
picture), word frequency (the frequency with which a word occurs in a given language
across modes of communication) and cultural familiarity (the extent to which we come
in contact with or think about the concept in our everyday life in our culture). The
experts’ ratings on cultural familiarity and name agreement will be used in the picture
selection process, while the measures of word frequency and age of acquisition will be
used in arranging the test items in a logical order. The researcher met with the experts
individually and provided instructions on the rating process and a description of the psy-
cholinguistic variables. We provided the experts with booklets containing the 219 pictures
(sized 10 cm x 10 cm) listed in random order accompanied by Likert-scale ratings for each
of the psycholinguistic variables and age ranges between 3 and 9 (6 months ranges for
ages below 5 and 1 year ranges for ages between 5 and 9 to match the rate of vocabulary
acquisition across development). The experts were also asked to provide any suggestion
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Table 3. Proportions of semantic categories.

% in the 157 % in the 219
Superordinate category pictures pictures
Natural kind 303 29.7
Animals and insects 13.2 12.8
Food 11.2 9.6
Natural element/plant 5.9 73
Artifact 58.7 571
Clothing (or part of) and accessories 9.9 8.7
Furniture 8.6 7.3
Tools 7.9 8.7
Container/receptacle 6.6 4.6
Kitchen utensils and appliances 53 4.6
Vehicle (or part of) 53 46
Desk/writing material 39 4.1
Media and communication tools 33 3.2
Toy/game 33 5.9
Shape 2.6 1.8
Musical instrument 2.0 2.7
Fiction 0.0 0.9
Activity 11.2 13.3
Human (or body part) and interaction 7.2 73
Outdoor places or parts 2.0 23
Profession 2.0 37

or remark regarding the quality and clarity of the pictures in order to modify, in future
revisions, any test item that may result in incorrect responses due to defective
recognition.

Step 4: Systematic item selection. After computing the average ratings of cultural fam-
iliarity, word frequency and age of acquisition, we carried a systematic selection process
that aimed to discard pictures that are low in cultural familiarity and word agreement
(Figure 2). The first selection criterion relied on the picture’s average cultural familiarity
(CF) rating. Pictures that obtained an average rating on CF of 3.0/5 and higher were
included in the first subset. Out of the 219 pictures in the picture pool, 184 pictures
met the first selection criterion. The second selection criterion was based on name agree-
ment among the committee members in Lebanese Spoken Arabic. Name agreement
among committee members refers to the extent to which they agree on a specific
name for the picture. In the process of selecting words based on name agreement, poly-
semic words (words that could have several correct synonyms) were also eliminated.
Modal names (most frequently provided name) were derived for each picture. Out of
the 184 pictures remaining, 157 pictures were given the same name in Lebanese
Spoken Arabic at least 80% of the time across the committee members. All modal
responses provided by the members in English matched the names provided by the
authors of the MultiPic Databank, which meant we were able to keep the picture
names in English as assigned in the original study. After discarding items based on low
cultural familiarity and low name agreement, 157 items remained. The 157 items were
all assigned during the rating process an Age of Acquisition below 9 years old and had
a mean word frequency of 3.7/5 with a standard deviation of 0.9, which indicates
varying frequency of use in daily life.

Phase 2: Test administration. In the second phase, the test was administered on the 74
participants to obtain preliminary results on the test’s validity and reliability. Test
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Picture Set from the MultiPic Databank
(m=219)

Items screened on the basis of CF
., Pictures excluded
= (m=35)

Inclusion criteria: CF>3/5
(n=184)

Items screened on the basis of NA
Pictures excluded
=27

Inclusion criteria: NA>80%
(m=157)

First Draft of the Lebanese Picture-Naming Test
(n=157)

Figure 2. Flowchart of the Systematic Process for Picture Selection. Notes. CF = Cultural Familiarity.
NA = Name Agreement.

administration and data collection were carried out exclusively by the researcher over a
period of 4 weeks in school classrooms under standardised testing conditions: noise-
free, well lit, containing only the researcher and the participant sitting facing each
other. Test administrator built rapport with every child by introducing herself, describing
the task and receiving oral assent from the child to carry out test administration. The
administrator consistently provided the following instructions in English, French or
Arabic, depending on the child’s preferred language as mentioned by the child:

| will show you pictures and | will ask you to name each picture using one word. You can say
the name in any language you choose. Just say one word to name each picture. If you cannot
think of a name, we can skip the picture and try another one! | will be writing down your
answers the same way you say them and no answer is a wrong answer. Do you have any
questions?
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Participants were generally compliant during the task and showed enthusiasm by
smiling, responding well to verbal praise and sustaining their attention throughout
the entire task duration. The test was administered in full to all 74 children of all
ages. There was no discontinuing rule or ceiling. Participants generally responded
promptly to each stimulus and said ‘pass’ or ‘I don’t know’ when they did not have
a name for the picture. Average duration of test administration was around 20
minutes per child. Spontaneously elicited names provided by students were recorded
verbatim in writing during administration and were initially scored as neither correct
nor incorrect. The examiner provided a prompt for the first two items if the participant
did not seem to understand test instructions (examples of prompts: what do you call
this? or This is a... ?). Semantic and phonemic cues were not provided. If the child
seemed to be attending to an irrelevant or different aspect of the picture than what
is expected, the examiner provided these types of cues, which were adopted from
the EOWPVT-4 (Martin & Brownell, 2011):

e ‘'What kind?" was used when the response was too general (e.g. child says fruits for
apple).

e 'What else is it called?” was used when the response was too specific (e.g. child says
Mercedes for car).

e 'What is this?’ while pointing at the picture was used when the response described a
verb or only a part of the picture was named (e.g. child says flying for helicopter, or,
camera for photographer).

Other variables. Demographics collected for each participant were age, gender and
type of schooling (private or public). In the context of this study, type of school in
Lebanon is considered an indicator of the child’s SES with students enrolled in public
schools coming from a low SES and those enrolled in private schools from middle to
high SES. Other records pertaining to the students’ academic performance were inaccess-
ible for review and were therefore not collected.

Data entry and preprocessing. Responses of each participant were entered verbatim on
Microsoft Excel 2016. Responses in Spoken Lebanese Arabic were entered using the
Arabic Chat Alphabet of the ‘Arabizi’ where Arabic words are encoded using Latin
script and numbers (For more on Arabizi, refer to Yaghan, 2008). After response entry,
responses underwent a thorough and meticulous cleaning process in order to code
responses as correct or incorrect. Data preprocessing is described below:

¢ Long responses were collapsed so that any response that includes the target word and
additional details was reduced to only the target word.

e Basic variants of the target word in terms of pronunciation due to regional variations in
dialect were changed to the most frequently provided target word by the committee
members.

e English or French words that are ‘Arabised’ (meaning they were transformed over the
years to resemble words in the Arabic dialect) were changed back into their original
language.

e Plural forms of the words were changed to singular.
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After collapsing and transforming the responses, the answers were coded as correct
and incorrect. Responses that match the target word verbatim in Lebanese Arabic,
English or French were coded as correct. All other responses were coded as incorrect
and those include responses that are semantically related to the target word but concep-
tually distinct, responses that are phonetically related to the target word but semantically
distinct, responses that are visually related to the target word but semantically distinct,
and responses that are unrelated to the target word. The final score, referred to as
‘total score’, was tabulated by adding all correct answers.

Data analysis
Descriptive statistical analysis

Data analysis was performed at the sample level and item level in order to explore sources
of validity and evidence of internal reliability. All coded data were entered into an SPSS
database version 24. Means and standard deviation of total score were calculated for
age, gender groups and type of schooling groups. To allow for better descriptive analysis,
we grouped participants in three age categories: 3:0 years to 5:11 years, 6:0 years to 7:11
years and 8:0 years to 9:11 years.

Between groups analysis. At the sample level, we explored whether differences across
group performance on the LPNT (age, gender and SES) are consistent with literature on
naming ability in order to show evidence of validity through relations to other vari-
ables. One-way independent analysis of variance (ANOVA) was conducted to
compare means of test performance across age groups. Two-tailed group comparison
was carried between males and females in the total sample, and one-tailed group com-
parison was carried between children from private schools and children from public
schools. Logistic Regression using Enter method was carried with the variables age,
gender and type of schooling to check if the model significantly accounts for variance
in the total score.

Within test items analysis. At the scale level, measures of internal reliability were con-
ducted by calculating Cronbach’s alpha in each age group and in the total sample. An
item analysis based on the Classical Test Theory (CTT) was conducted across the three
age groups to examine inter-item variations and provide additional evidence of validity
through the internal structure of the test. Measures of item parameters were performed
to evaluate item difficulty indices (DIF I; also known as p value; the proportion of exam-
inees answering the item correctly) and item discrimination indices (DISC I; also known
as d value; the extent to which success on an item corresponds to success on the total
score) across three age groups (3-5, 6-7, 8-9). Generally, a test should contain items of
varying levels of difficulty (DIF Index between 0.2 and 0.8) and high level of discrimination
(DI > 0.40) (Hingorjo, Jaleel, 2012).

Results
Sample characteristics and descriptive results

The total sample consisted of 74 participants including 33 Males (44.6%) and 41 Females
(55.4%). The mean age of the participants was 6.57 years (SD = 2.13) ranging between 3
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years and 9 years. Forty-seven (47) students attended private schools (63.5%) and 27 stu-
dents attended public schools (36.5%). Although 42% of the student are Arabic-English
bilingual while 58% are Arabic-French bilingual, answers provided were consistently
more prevalent in English. Table 4 shows the distribution of answers across languages
on the first 10 items. Mean performance on the picture-naming test across age groups
is presented in Table 5.

Preliminary indicators of construct validity: data analysis at the sample level

Comparing means across age groups. We conducted a one-way ANOVA to compare mean
test score across the three age groups. Given that the data violates the assumption of
homogeneity of variance, Welch’s F-test are reported. Results indicate that there was a
significant difference between mean scores across the three different age groups: F (2,
37.87)=16.89, p <.001. Games-Howell post-hoc tests revealed significant differences
between the first age group (3-5) and both the second (6-7), p <.001, and third age
group (8-9), p <.001, however, there was no significant difference between the second
group and the third group, p =.723, ns.

Comparing means across gender and type of schooling. A Mann-Whitney-U-test was
carried out to compare performance of female participants (N=41, M=107.71, SD=
24.41) to male participants (N=33, M=98.21, SD=22.02) across all age groups.
Females scored significantly higher than males on the test with U=492.50, z=-2.00, p
=.045 and a small-to-medium effect size r = .23. Additionally, the total number of students
enrolled in private schools (N =47, M = 105.80, SD = 25.99) scored significantly higher than
the total number of children enrolled in public schools (N =27, M =99.40, SD = 18.81) with
U=478.5, z=-1.75, p =.040 (one-tailed) and a small-to-medium effect size of r=.20.

Predictive analysis. Next, we conducted a linear regression analysis predicting total
score using age, gender and type of schooling as predictors. Table 6 shows that the vari-
able Age (b=7.80, 3=.70, t (70)=7.70, p <.001) significantly predicted total correct
responses. The beta value indicates that as age increases, total score increases. Similarly,
type of schooling (b=-18.76, 3 =-.38, t (70) =4.24, p < .001) significantly predicted total
correct responses. The beta value indicates that if a student belongs to a private school,
they are more likely to receive higher total score on the test. On the other hand, gender
did not significantly predict total correct responses (b=5.73, =.12, t (70)=1.4,
p=.17 ns).

Table 4. Percent language responses of 10 first items.

Item % Arabic responses % French responses % English responses % No responses
Dog 20 22 58 0
Hand 27 18 54 1
Apple 20 22 58 0
Balloon 26 24 47 3
Car 24 23 53 0
Bird 30 19 46 5
Fish 26 22 53 0
Banana 19 20 61 0
Sun 27 22 50 1
Spoon 36 15 34 15
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Table 5. Mean performance across age groups.

Age N Mean SD SE Min Max

3to5 21 80.52 23.32 5.08 46.00 119.00
6to7 20 110.15 18.99 424 70.00 142.00
8t 9 33 114.03 15.44 2.68 68.00 138.00
Total 74 103.47 23.69 275 46.00 142.00

Table 6. Regression parameters.

Model B SEB B

1 (Constant) 68.95 9.06
Gender 573 4.10 12
Age 7.80 1.01 70%¥*
Schooling —18.76 443 —.38**¥

***Correlation is significant at the 0.001 level.

Reliability: data analysis at the scale level

Cronbach’s alpha coefficients were computed by age groups (3-5; 6-7; 8-9) and for the
total sample (N = 74). These coefficients shown in Table 7 are high ranging from 0.90 to
0.95 for the various age groups, which indicates a large-scale homogeneity of the test
items. [tem analysis examining item difficulty index (DIF 1) showed that test items had
varying levels of difficulty across the three age groups ranging between 0.2 and 0.8.
Additionally, only 16 test items had a poor item discrimination index (DISC <.19) across
the three age groups between 3 and 9 years old however, those items were assigned
an AoA between 2 and 3 years old and are therefore easy items that enrich the test’s
content validity as they are usually children’s first words and may be used to expand
basal items of the test.

Discussion

This study described the development of a multilingual measure of expressive vocabulary
using the dual-focus approach for test development and words with known psycholin-
guistic variables (Figure 3). We adopted a suitable method for test development for a mul-
tilingual sample, the dual-focus approach, to allow the development of test items in
several languages simultaneously. The dual-focus approach has been adopted in the
development of tests and questionnaires (e.g. Kummervold et al., 2008; Language
Serveys; Potaka, & Cochrane, 2004; Tropp, Erkut, Garcia Coll, Alarcén, & Vazquez Garcia,
1999). The two main features of the dual-focus approach were successfully implemented
in our study: horizontal collaboration of indigenous experts during item selection, and

Table 7. Internal reliability measures.

Age groups Cronbach’s alpha Cronbach'’s alpha based on standardised items N of items
3to5 958 955 149
6to7 935 934 143
8t09 .909 910 141

Total (N=74) .958 957 155
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Figure 3. Implementation of the dual-focus approach (Erkut et al., 1999) in the development of the
first Lebanese picture-naming test.

adoption of a concept-driven approach through the involvement of experts that are
knowledgeable in the content area and purpose of the test.

Sources of validity such as test content, internal structure and relations to other vari-
ables, and evidence of reliability are identified throughout the process of test construc-
tion, data collection, and performance analysis. First, test content compiled 157
coloured images that belong to various semantic categories, are rated as culturally
familiar to the target population, have a high rate of name agreement, have an AoA
between the ages of 3 and 9 years old and a varying frequency of use in daily life.
Items were carefully selected to generate inferences that are appropriate to the con-
struct of interest naming. Second, item parameters were calculated to detect items
with poor functioning and enhance the internal structure of the test. Analysis
showed that test items had varying levels of difficulty across age groups and good
levels of item discrimination which points to evidence of sound internal structure of
the test. Third, although the dearth of locally developed picture-naming tests makes
it difficult to compare our study’s results to previous local findings, results obtained
concerning group performances can be linked to previous literature on vocabulary
acquisition as a source of validity. Age was found to be a contributing factor to test
performance on the LPNT. Many studies attest to the fact that age is a major variable
in vocabulary gain (Basilio et al., 2005; Bates et al., 1995; Vogt et al, 2015). This was
evident in our study as older children performed better on the picture-naming test
and age was found to be the highest contributing factor to an increase in total
score. However, there was no significant difference in test performance between the
two upper age groups (6-7 and 8-9). Additionally, the analysis of variance across
the entire sample showed that females performed significantly higher than males.
However, when gender was added to the model along with age and type of school,
it did not show to be a significant contributing factor to vocabulary gain. Gender is
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not consistently reported as a contributing factor to higher naming ability (Zec et al,,
2007) and our results showed similar findings. Finally, results also show that children
enrolled in private schools performed significantly higher than children enrolled in
public schools. As mentioned, this study assumes that students from private schools
belong to higher SES than children from private schools as they have the financial
means to afford a better quality education. Studies on the relationship between
socio-economic background and vocabulary show that children from lower SES build
their vocabularies at a slower rate than children from high SES (Feldman et al.,
2000; Rescorla & Alley, 2001). Predictive analysis of an increase in test performance
on the developed measure revealed that age was the strongest contributing factor, fol-
lowed by type of schooling, with gender showing no predictive power. Analysis at the
item level showed that the 157 test items had an excellent internal consistency across
the three age groups and in the total sample indicating a high homogeneity between
the test items.

A meticulous construction of the LPNT sets the ground for future standardisation
studies. The test is expected to undergo validity and reliability studies followed by
norming studies on a large sample that is representative of children in Lebanon and stra-
tified across age, gender and type of schooling.

Limitations

One limitation relates to the Lebanese dialect and the regional variations of names in
terms of pronunciations, plural forms, and use. For example, one-word spoon had at
least three different responses provided in Arabic (‘ma3l2a’, ‘mal3a2a’, and
‘mal3aqa’). Reducing the three responses into one of the provided answers dismissed
several other variations when administering the test in different areas in Lebanon. This
highlights the importance of having the test administrator familiar with the Lebanese
culture and dialect in order to differentiate name variations due to dialectical differ-
ences from mispronunciations or incorrect responses. This limitation may be difficult
to account for as some words in Arabic can have tens of different pronunciations
some of which only differ by one diacritic (accent on a letter). Another limitation
relates to the sample. Efforts were made to render the sample as representative as
possible of the Lebanese population however, this was easier to achieve on the
level of the schooling variable, and more difficult across age ranges and gender. It
would have been ideal to have both genders equally represented in the sample. Fur-
thermore, we consider the lack of data on SES in children of private and public schools
a limitation to the understanding of how vocabulary develops in children of different
financial backgrounds.

Finally, our hope is that the procedure adopted in the construction of this test deems
useful to researchers who seek to develop language measures that are culturally and lin-
guistically suitable to multilingual populations.

Disclosure statement
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