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bilingual children: the Urdu
Phonological Tele-Assessment
(U-PASS) tool
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of Medicine, Rehabilitation Sciences Institute, University of Toronto, Toronto, ON, Canada

Introduction: Childhood language and reading contribute to academic and
socio-economic success. It is therefore important to identify school-aged
children’s language and reading abilities as early as possible to provide
additional support. Oral-language assessment tools are used by speech-
language pathologists (SLPs) and educators for early identification of children
at risk for reading difficulties. Particularly, phonological processing is an oral-
language and pre-reading skill commonly used to examine reading skills at
the early grade levels. However, there is a clear English-language assessment
bias when it comes to these pre-reading assessment tools, which impacts
clinical and research practices. Bilingual children are commonly misidentified
with reading disorders—partially due to the lack of appropriate assessment tools.
To address this bias, we developed and evaluated an age- and linguistically-
appropriate Urdu Phonological Tele-Assessment (U-PASS) tool across three
phases. The U-PASS consists of 10 phonological awareness, phonological
memory, and rapid automatized naming subtests.

Methods: We tested 115 typically-developing Urdu-English simultaneous
bilinguals in Grades 1-2 across Canada and Pakistan on the U-PASS, vocabulary
and reading accuracy measures, and background questionnaires.

Results: ltem-level analysis, involving point-biserial correlations, accuracy rates,
and Cronbach'’s alpha, and linear regression, involving subtest- and composite-
level analysis, were used to collect evidence for U-PASS's internal reliability and
criterion-based concurrent validity.

Discussion: Our linear regression analyses indicated significant phonological
processing-reading associations after accounting for background variables,
thereby demonstrating U-PASS’'s concurrent validity for assessing Urdu
word/non-word reading. The open-access tool enables SLPs and educators
to provide early pre-reading assessment and support for the successful
development of oral-language and reading skills in bilingual children speaking
Urdu—a common, yet under-investigated, language globally.
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Introduction

Most language assessment tools are developed and normed
for monolingual and predominantly English-speaking children.
We are lacking tools for a linguistically and culturally diverse
population, despite over half of the global population being
bilingual-many of whom attend schools in North American
countries (Grosjean, 2010). As classrooms globally become
linguistically diverse, it is crucial to provide linguistically responsive
language assessments using appropriate heritage language tools.
To facilitate comprehensive evaluation and to prevent unfair
comparison to monolingual norms, we developed an oral-language
assessment tool suitable for Urdu-English bilingual children.
Specifically, in this tool, we focused on phonological processing
skills. These skills are commonly used by educators and speech-
language pathologists (SLPs) to predict early reading skills. It has
been highlighted that there is a “pressing need” to develop a valid
and reliable Urdu phonological measure (Ambreen and To, 2021),
due to Urdu’s global prevalence (Eberhard et al., 2025) and the
broader lack of linguistically responsive assessment tools to support
bilinguals in their dominant heritage language (Rose et al., 2022).

Phonological processing, a linguistic skill developing during the
preschool age, predicts future word decoding?, reading accuracy,
and fluency (Landerl et al., 2019). These skills are directly related to
general reading ability. Globally, reading difficulties are common
in children, with 56% unable to meet age appropriate reading
levels (UNESCO, 2017). Because delayed identification of reading
difficulties has long-term academic, health, and socio-economic
ramifications (Ritchie and Bates, 2013), early assessment of
pre-reading skills—such as phonological processing-by educators,
reading specialists, and SLPs is common at the kindergarten-Grade
2 levels to identify and support reading abilities.

Reading assessments and language
development

Learning to read is an important part of language development.
Before school age, spoken language is the main form of linguistic
input. This changes by Grade 3, when children primarily learn
to use language and acquire knowledge via textual information
sources, including print and digital media. Through reading,
children are exposed to increasingly complex language forms and
structures, including vocabulary, syntax, and grammar-thereby
enhancing their ability to use language for comprehension and
production. As also demonstrated by brain imaging studies, reading
directly interacts with language development (Buchweitz, 20165
Fletcher et al., 2000; Riisseler et al., 2021). Children and adults with
reading deficits demonstrate difficulties with language-associated
skills, such as verbal fluency, attention, perception, verbal working
memory, and spoken information processing (van Linden and
Cremers, 2008). As such, developing reading skills at an early
age is crucial for preventing future language deficits, particularly
as reading difficulties may form a barrier to acquiring language

1 The ability to identify and blend sequences of grapheme (symbol)
- phoneme (sound) associations to articulate/read a written word in
alphabetic or semi-alphabetic orthographies.
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via print sources. As discussed below, phonological processing
assessments play a major role in supporting successful development
of reading and, in turn, language abilities in young children at the
kindergarten-Grade 2 levels (Caravolas et al., 2012).

Phonological processing assessments

Phonological processing (an oral language skill) is a reading
ability precursor, across diverse alphabetic orthographies including
English and Urdu (Landerl et al, 2019; Mirza et al, 2017).
Phonological processing involves identifying and using speech-
sounds present in a language. The oral-language skill consists
of three correlated, but distinct, components: phonological
awareness, phonological memory, and rapid automatized naming
(RAN; Landerl et al., 2019). Phonological awareness is a meta-
linguistic skill that involves identification and manipulation of
phonological grain units, such as whole words, onset-rimes,
syllables, and phonemes (i.e., phonemic awareness), in spoken
words (Landerl et al, 2019); it is commonly assessed via
word blending and segmentation tasks. Emerging readers, at
kindergarten and Grade 1-2 levels (i.e., 4-7 years), extend their
knowledge of phonological units when acquiring and forming
associations between corresponding graphemes. They identify
and sequence learned symbol (i.e., grapheme)-speech sound
(i.e., phoneme) correspondences to decode presented words in
alphabetic languages. Phonological memory involves temporarily
storing and recalling verbal information, such as novel words or
digits, from working or short-term memory (STM). Phonological
memory deficits limit children’s ability to learn novel vocabulary
or decode unfamiliar words (Caravolas et al., 2012). RAN is the
ability to fluently process phonological information, associated with
written or visual information, encoded in long-term memory. This
includes efficiently retrieving phonemes associated with written
letters during decoding (Caravolas et al., 2012). Together, the three
components represent phonological processing abilities. They have
been reliably used for early assessment/identification of word-level
reading performance and for support of pre-reading and reading
abilities in young bilingual children (Landerl et al., 2019).

Phonological processing skills enable children to recognize and
manipulate spoken sound structures, which are later associated
with written letters-thereby facilitating and predicting reading
development in both monolingual and bilingual children including
Urdu speakers/readers (Caravolas et al., 2012; Landerl et al., 2019;
Mirza et al, 2017). In addition, weak childhood phonological
skills are linked to future reading difficulties, while children with
strong phonological processing skills demonstrate higher early
word-reading scores (Caravolas et al., 2012). SLPs and educators
commonly use various types of tests developed for assessment
of phonological processing, including the Comprehensive Test of
Phonological Processing (CTOPP-2; Wagner et al., 2013). These
assessments are used with both English-speaking monolinguals
and bilinguals to examine reading abilities at the kindergarten
and Grade 1-2 levels, and identify children requiring additional
support. Existing assessments, however, are primarily developed
for English monolingual children. Evaluating bilingual children -
including Urdu-English bilinguals-solely on direct translations
of standardized English assessment tools and norms does not
constitute evidence-based practice (Rose et al., 2022). This
is because direct translations do not consider differences in
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phonological and orthographic properties and age appropriate
word frequency.

Developing linguistically responsive pre-reading
assessment tools

Bilingual children are disproportionately under-identified for
oral-language and pre-reading deficits. This is, in part, due to
delayed assessment because of limited assessment tools in the
dominant heritage language. Additionally, pre-reading deficits may
be misidentified as language proficiency differences, due to limited
awareness of typical and atypical norms across linguistically diverse
populations (Rose et al., 2022). Given the lack of heritage language
pre-reading and reading assessment tools, bilinguals are often
only assessed in English using tools standardized for English
monolinguals or via direct translations of existing English measures
(Arias and Friberg, 2016; Gillam et al., 2013; Hemsley et al., 2014;
Rose etal,, 2022; Teoh et al., 2018). This approach results in delayed
assessments until the child gains sufficient English proficiency. As
well, when bilingual children are only assessed in English, it is
difficult to determine if reading deficits are due to broader domain-
general cognitive or language-related disorders (i.e., if present in
both languages), or due to language proficiency differences (i.e., if
only present in less dominant language). The lack of appropriate
heritage language tools also influences assessment practices in
research and understandings of bilingual language and reading
development. Such an English-language assessment bias limits our
ability to examine performance and age-based milestones on oral
language tasks in bilingual and non-English speaking children
(Goldstein and Fabiano, 2007; Williams and McLeod, 2012).

Globally, Urdu is the 11th most spoken language, with over
246 million speakers—many living in English-speaking countries
like Australia, Canada, the United States, and United Kingdom
(Eberhard et al, 2025). Despite global prevalence, Urdu is
under-represented in child development research and, in turn,
clinical practices—-which necessitated the Urdu Phonological Tele-
Assessment (U-PASS) tool. As further discussed in the current
paper, our developed open-access U-PASS tool is a comprehensive
measure of Urdu phonological processing, with established
concurrent validity for assessing Urdu word/non-word reading.
While some prior studies have demonstrated the importance of
Urdu phonological processing as an indicator of children’s Urdu
reading skills (Mirza and Gottardo, 2022, 2023; Mirza et al., 2017),
they only assessed a component of phoneme-level phonological
awareness, sound elision, via a 10-item task. These studies did not
comprehensively examine children’s Urdu phonological processing
skills, including phonological awareness, phonological memory,
and RAN components, in relation to their reading abilities (Mirza
and Gottardo, 2022, 2023; Mirza et al., 2017). Further, existing
Urdu phonological processing assessments tools are limited. They
primarily focus on rhyming skill, as compared to syllable and
phoneme-level phonological grain units. However, rhyming is not
an effective reading predictor in emerging readers (Macmillan,
2002). Currently available Urdu measures do not outline their
tool development processes and consideration of language-specific
phonological features and lexical items. They have not been
validated in terms of internal reliability and external criterion-based
concurrent validity, and have only been used for research purposes
(Mirza et al., 2017; Mumtaz and Humphreys, 2001).
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Theoretical framework and structure of the
U-PASS

Our work follows tool development phases outlined in prior
literature (e.g., Flowers et al., 2015; Hueniken et al., 2020) to ensure
that the U-PASS is culturally- and linguistically-appropriate for
Urdu-learning children. In line with tool validation frameworks
(Bachman and Palmer, 2010; Chapelle, 2020; Weir, 2005), we
developed and evaluated the U-PASS in a tele-assessment? format,
and ensured in-person and online assessment options, to facilitate
equitable access. Based on Open Science, we report and share
all the details of the three main tool development and validity
phases (Phase 1: Item and Subtest Structure Development, Phase
2: Item Revisions and Problematic Item Reconciliation, and Phase
3: Tool Evaluation and Item Tryouts); details that go beyond
standard reporting requirements can be found in supplementary
files S1-S40 and supplementary figures 1, 2 can be accessed via the
Borealis Dataverse Research Data Repository: https://borealisdata.
ca/dataset.xhtml?persistentld=doi:10.5683/SP3/BRFIXM.

We relied on commonly-used tool validation frameworks
used in language assessment. These include the Assessment
Use Argument (AUA) Approach (Bachman and Palmer, 2010),
Argument-based Validation Approach (Chapelle, 2020), and
Socio-Cognitive Framework (Weir, 2005). The three language
assessment frameworks emphasize the importance of considering
various factors during tool development and validation, including
the (i) type of assessed language construct and its linguistic
properties, (ii) type of assessment measure and the level of tool
development or adaptation required, (iii) assessed population
and their characteristics, including language proficiency, (iv)
involvement of knowledge stakeholders in tool development and
use, and (v) overall consistency/reliability and validity of the
developed language assessment measure (Bachman and Palmer,
2010; Chapelle, 2020; Weir, 2005). Our consideration of these
factors across the three phases of tool development is highlighted
in the Methods section.

In addition, like most phonological processing tools (e.g.,
Wagner et al., 2013), our novel U-PASS tool is based on a model
of reading-related phonological processing-as shown in Figure 1
(derived from Mitchell, 2001; Wagner and McBride-Chang,
1996). For example, the Comprehensive Test of Phonological
Processing (CTOPP-2; Wagner et al., 2013), a widely-used English
standardized phonological processing measure, is significantly
correlated (r = 0.73) with word/non-word reading accuracy
tests such as the Woodcock Reading Mastery Test (WRMT-III;
Woodcock, 2011)—independent of other reading precursors and
language proficiency. In line with tool validation frameworks for
language assessment (Bachman and Palmer, 2010; Weir, 2005),
we also considered the type of assessed language construct (i.e.,
phonological processing) and its linguistic properties (including
comprehensively assessing its three component skills and analysis
of phonological grain units at the onset-rime, syllable, and
phoneme levels).

The U-PASS includes the 10 subtests listed below, based on the
three phonological processing constructs (see S1 for description):

2 The use of technology to facilitate service delivery (Wood et al., 2021).
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1. Phonological Awareness: Sound Elision, Word Blending,
Word-Initial and Final Sound Matching, and Non-Word
Blending subtests.

2. Phonological Memory: Non-Word Repetition, and Recall for
Digits subtests.

3. Rapid Automatized Naming (RAN): Rapid Digit Naming,
Rapid Letter Naming, Rapid Colour Naming, and Rapid
Object Naming subtests.

U-PASS: reliability and validity

We examined U-PASSs internal structure, via item-level
analysis and its relationship with external outcome measures
(American Educational Research Association [AERA], American
Psychological Association [APA], and National Council on
Measurement in Education [NCME], 2014). We chose to examine
evidence for U-PASS’s internal reliability and external aspects of
validity at the subtest and composite levels based on tool validation
frameworks (Chapelle, 2020; Weir, 2005) and prior tool validation
studies (Wagner et al., 2013). To evaluate U-PASS’s internal
reliability, we examined item discrimination power, accuracy
rates, and reliability. We conducted point-biserial correlations
(rpp) to examine each item’s discrimination power/reliability.
Item discrimination is the degree to which an individual item
differentiates amongst high and low performers on a tool. This
analysis examines correlations between an item and the associated
subtest, and the degree to which they assess the same ability
(Anastasi and Urbina, 1997). We also examined item accuracy rates
(i.e., percentage of children who responded correctly to a given
item) within subtests 1, 2, 3, 4, 10. This enabled us to identify
and exclude items that were not age appropriate (i.e., too easy, or
difficult) and re-organize item ordering within subtests to ensure
progressive difficulty. We calculated Cronbach’s alpha per subtest
to examine each subtest’s internal reliability/consistency and the
amount of shared variance amongst items comprising each subtest.

The aim of the study

We examined U-PASS’s criterion-based concurrent validity to
collect evidence for external validity at the subtest (i.e., subtests
1-10) and composite (i.e., aggregate across subtests 1-10) levels.
Criterion-based concurrent validity is the degree to which a
tool effectively predicts an intended criterion outcome, when
both measures are assessed at the same timepoint (McIntire and
Miller, 2005). We examined associations for the U-PASS tool, at
subtest and composite levels, in relation to word/non-word reading
accuracy outcomes and external background variables of Grade 1-2
Urdu-English bilingual children.

As a response to the English-centric bias in assessment tools, we
developed and explored the initial validity of an age appropriate and
linguistically responsive Urdu Phonological Tele-Assessment (U-
PASS) tool for Urdu-speaking monolingual and bilingual children.
Specifically, we evaluated and explored evidence for U-PASS’s
internal reliability and initial criterion-based concurrent validity.
We assessed phonological processing, as measured by U-PASS, at
the same timepoint as the Urdu reading criterion outcome.
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Research questions

In this paper, we (i) describe the development and (ii) explore
the validity of an age appropriate and linguistically responsive
(i.e., based on phonological and orthographic features, and
phonotactics) Urdu Phonological Tele-Assessment (U-PASS) tool,
to support its use with Urdu-English bilingual children.

To collect evidence for U-PASSs internal reliability and
external validity, we address the following research questions:

(i) Item-level evidence based on internal reliability

e Do our item-specific analysis and revisions, based on (a.)
discrimination power and (b.) accuracy rates per subtest,
support the U-PASS’s internal reliability?

(ii) Subtest- and composite-level evidence based on criterion-
based concurrent validity and relations to other external variables

e Do Urdu-English bilinguals who score higher on the
individual 10 U-PASS subtests demonstrate higher word/non-
word reading outcomes?

e Do Urdu-English bilinguals who score higher on the
composite U-PASS tool demonstrate higher scores on the
word/non-word reading external criterion outcome, after
accounting for other background variables including age at
assessment, grade-level at assessment, gender, Urdu language
proficiency (i.e., language exposure and usage ratings), age of
acquisition (AoA) and parental socio-economic status (SES)?

Materials and methods

Phase 1: item and subtest structure
development

Figure 2 outlines the three development phases of U-PASS in
line with prior tool adaptation and validation papers in speech-
language pathology (SLP), education, and health sectors (Flowers
et al., 2015; Hueniken et al., 2020; Mueller Gathercole et al.,
2008) and tool validation frameworks (Bachman and Palmer, 2010;
Chapelle, 2020; Weir, 2005). These three phases include: Item
and Subtest Structure Development (Phase 1), Item Revisions and
Problematic Item Reconciliation (Phase 2), and Tool Evaluation
and Item Tryouts (Phase 3). Before constructing the tool, we
reviewed common English phonological processing measures to
select the 10 subtests included in U-PASS (see Figure 2 for
reviewed measures). In determining subtests, we considered type
of assessed phonological processing construct (i.e., phonological
awareness, phonological memory, or RAN), phonological grain
unit (i.e., word, syllable, onset-rime, or phoneme), and medium of
assessment (i.e., auditory, visual, or processing speed) in relation to
the intended age-group.

We selected age- and linguistically/culturally appropriate items
for inclusion, in accordance with subtest goals, based on existing
Urdu language resources and teacher experiences with Urdu
language and reading instruction materials in language classes (see
Figure 2 for examples). For the 8/10 subtests involving real words,
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Phonological

Awareness

FIGURE 1

Phonological
Memory
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Rapid
Naming

Model of reading-related phonological processing (Mitchell, 2001). Model illustrating the three interrelated, yet distinct, phonological processing

constructs: phonological awareness, phonological memory, and rapid.

lexical items were selected from existing Urdu resources, including
a MacArthur-Bates Communicative Development Inventory (Dar
et al., 2015) and Receptive/Expressive Vocabulary Tools (Kandru-
Pothineni et al., 2015; Warmington, 2015). For the 2/10 subtests
with non-words, such as Non-Word Blending and Non-Word
Repetition, existing words were selected from storybooks and
adapted to form non-words by replacing phonemes or substituting
their word-initial, medial, or final positions. We included enough
items to allow for later item exclusion and replacement (N = 396).

To verify item appropriateness, two Urdu primary-school
teachers from Child and Adolescent Development Programme
(CADP)-affiliated community schools in Pakistan and three Urdu
research MSc/PhD students from McGill University (Canada),
Wilfred Laurier University (Canada), and Columbia University
(United States) independently evaluated items for age- and
linguistic-appropriateness and subtest relevance, and provided
alternatives based on existing Urdu child language/reading
materials and teaching experience. In line with tool validation
frameworks (Bachman and Palmer, 2010; Chapelle, 2020), we
consulted these knowledge stakeholders during our U-PASS tool
development (see Phases 1 and 2) and usage/validation (see Phase
3) phases. We also considered the type of assessment measure,
and the level of tool development or adaptation required to
develop a linguistically responsive Urdu phonological processing
measure (Bachman and Palmer, 2010; Chapelle, 2020). Due to the
lack of Urdu measures, and linguistic differences between Urdu
and English, we considered the subtest-level structure of existing
standardized English phonological processing measures but could
not directly adapt their content for the U-PASS. As such, our
included items were not direct translations of existing English
tools to ensure items are culturally appropriate and linguistically
meaningful by taking under account Urdu’s phonemic inventory
and syllable structure. In addition to consulting these experts, we
established progressive item difficulty within subtests based on type
and number of phonemes, syllable count, and word length.

Phase 2: item revisions and problematic
item reconciliation

2A. Item verification and problematic item
identification

We informed seven evaluators of assessment goals for each
subtest. These knowledge stakeholders/users were different from
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those consulted in Phase 1, to ensure comprehensive evaluation
(Bachman and Palmer, 2010). Three Urdu linguists and four
primary-level Urdu teachers, from universities and community
schools affiliated with Aga Khan University and CADP in
Pakistan, identified and replaced problematic items. They were
instructed to review items and tasks, for age, linguistic and cultural
appropriateness, and any additional identified criteria; and provide
alternatives for problematic items (see S2 for items and reasons for
revisions per subtest). Then, we categorized evaluator comments
based on five common criteria in linguistic adaptation research
(Flowers et al., 2015; Mueller Gathercole et al., 2008). These Urdu
experts identified 151/396 problematic items, with 70% agreement
between the seven evaluators, similar to other tool development
(Flowers et al., 2015; Hueniken et al., 2020). See S3 for description
of the five criteria:

Conceptual Equivalence

Age Appropriateness/Common Language Use
Clarity

Item and Subtest Difficulty

Linguistic Appropriateness

Gk

2B. Problematic item revision via expert
consensus

All problematic items identified by the seven evaluators
were replaced based on one or more of the five criteria.
In case of disagreement regarding alternative item
revisions/recommendations, we reconsulted these Urdu experts,
and verified revisions with one Urdu translator and two early
childhood education graduates in Pakistan. See S2 and S4 for total
number and reasons for item revisions per subtest based on the five
criteria. Below, we present some examples of replacements based

on the 5 criteria:

1. Conceptual Equivalence: Sound Elision items 16A.2 and
16B.2, /qo.dom/ “footsteps and /qo.d/ “height,” were replaced
with /pa.ni/ “water” and /pan/ “betel leaves“. This is because
the formed Urdu real word required deletion of two word-final
phonemes. In the Initial Sound Matching subtest, item 5B.1
/bhalu/ “bear was replaced with /ba.zu/ “arm®, as it shared
two final phoneme sounds with the target /d.lu/ “potato®.

2. Age Appropriateness: In the Sound Elision subtest, items

22A.2 and 22B.2, /dhol/ “drum® and /dbl/ “bucket”, were
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Phase 1: Item & Subtest Structure Development

Ourtool development and validation were guided by ol valdation frameworks commanly usod mrhnbu age
sment 2 -bas

PA
PAS; Hastings and Prince Edward District School Board, 2013 J TL tof Auditory
Martin et al,, 2018]; Durham Distriet Catholic School Board's phonological
toolkit [n.d.))

U-PASS Tool Structure
o 10 sub

amining phonological processing skills via auditory (i.c., speech sound-based) and visual
)

logical processing: phonological aws
memory, across syllable and phoneme:

o Assesses the 3 components of
naming (RAN), and phonolog

JuawdojaAs( (001 :SSYd-N

Development of First Set of Age-, Linguistically-and Culturally Appropriate Tool lems

In total, 396 Urdu words and non-words were collected, based on the following sources (also see S1):

ctal, 2015)

 Urdu MacArthur-Bates Communicative Development Inventory (CDI;
 Urdu Receptive and Expressive Vocabulary Test (Kandru-Pothineni etal., 2 armington, 2015)
periences, including with Urdu language and reading instruction materials used in language
onsultation with two Urdu-language primary sehool teachers in Karachi, Pakistan
 Consultation with three Urdu MS/PhD research students in Canada and the United States

O

Consulted 7 evaluators for problematic item identification and replacement:

Phase 2: Item Revisions and Problematic Item Reconciliation

Item Verification and Problematic Item Identification

3 Urdu linguists and Urdu-language professors in Karachi, Pakistan
* 4 Urdu-language primary school teachers in Karachi, Pakistan

Identified 151/396 problematic items and identified alternative items, based on the following criteria
(similar to Bullinger et al, 1998; Flowers et al,, 2015; see $2-S4 for revisions):

* Conceptual equivalence [Concepumucqumlcucc 103 revised lexical items ]

language use

o Clarity

« Task/progressive difficulty
Linguree

(E——

[ Clarity: 26 revised lexical items ]

{ Linguistic appropriateness: 10 revised lexical items

suoisIAy 23 Juawdo[aaa(] [00], :SSVd-N

Phase 2B.

Problematic items, identified by the 7 evaluators, were replaced. In case of disagreement between
evaluators regarding item revisions, we re-consulted the 7 evaluators and 3 additional in-the-field experts:

Problematic Item Revision via Expert Consensus

o 1 Urdu translator in Karachi, Pakistan
* 2 early childhood education (ECD) graduates in Karachi, Pakistan

|

O Phase 3: U-PASS Tool Evaluation and Item Tryouts: Urdu Speaker Testing,
Revisions, & Examining U-PASS’s Initial Criterion-based Concurrent Validity

[ ‘Tool Evaluation Phase 3A (with original U-PASS) & 3B (assessed on revised U-PASS after revisions in 34) ]

Using U-PASS, we assessed 95 Urdu-English bilingual children in Grades 12 (i.c., 6-8 years)

66 in Karachi, P;
30 assessed onli

(59 tested online; 7 tested in-person)
anada (country-wide); one excluded from analyses (1=29 included in analyses)

Item- & Subiest-level Analyses

o ltem exclusions & power (see SI8 & S19 [3A])
« ltem (520 & S21 [3A]) & subtest (522 [3A}; $24 [3B]) re-ordering, based on average item accuracy rates

Composite-level Analyses

Type of Analysis Predictors Dependent Variable alues Full Analyses
Simple linear U-PASS Tool Urdu WordNon- — -0.592:p0.001  $32: 833 [3A]
regression Word Reading ~ f=0.574:p<0.001 S [38]

U-PASS Tool
(Predictor Variable
of Interest)

& 7 other variables

Urdu Word/Non-
Word Reading

Multiple lincar 0.576; p<0.001 39 [3A]

regression

[ ‘Tool Evaluation Phase 3C (assessed on revised U-PASS tool after revisions in 3A & 3B) ]
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Using the revised U-PASS version, we assessed 20 Urdu-English bilingual children in Grades 1-2 .., 6-8 years)

« 10assessed online in Karachi, Pakistan
o 10 assessed online in Canada (country-wide)

Composite-level Analyses

Type of Analysis Predictors Dependent Variable Values Full Analyses
Simple lincar U-PASS Tool UrduWordNon- 40603 p=0.005  836; 537 [3C]

regression Word Reading

FIGURE 2
Phases 1, 2, and 3 of the Urdu Phonological Tele-Assessment Tool
(U-PASS) development and validation. Figure outlining the
methodological steps in each phase: 1 (item and subtest structure
development), 2 (item revision and problematic item reconciliation),
and 3 (tool evaluation and item tryouts).

replaced with /dada/ “paternal grandfather and /dad/
“to clap/praise“. In Final Sound Matching, item 15D.2
/khoxbu.zo?/ “cantaloupe was replaced with / kPot"/ “letter®.
3. Clarity: In the Final Sound Matching subtest, item 15B.2
/ba.af/ “rain“ was replaced with /kif.m1f/ “raisin“ for
pictorial clarity. In Word Blending, item 15.3 /4.nkP/ “eye*
was replaced with /hont”/ “lips for auditory clarity, due to an
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extra-long vocalic phoneme and phoneme digraph. In Recall
for Digits and Rapid Digit Naming subtests, the Nagsh script
¥ “four”[?al] was replaced with the Nastaliq script  for
orthographic clarity.

4. Item and Subtest Difficulty: Initial Sound Matching item
10A.1 /dant/ “teeth was replaced with /10.ti/ “flatbread”. In
the Final Sound Matching subtest, item 10B.2 /seb/ “apple® was
replaced with /tAfi.ku/ “chikko*.

5. Linguistic = Appropriateness: Non-Word  Repetition
item 12.1 /wa.nAk/ was replaced with /kenAk/. In the
Non-Word Blending subtest, item 20.2, /zof.mos/ was
replaced with /1of.ma/.

Phase 3: Tool evaluation and item
tryouts — Urdu speaker testing, revisions,
and examining U-PASS's initial
criterion-based concurrent validity

Participants

Data collection was approved by University of Toronto’s
Research Ethics Board (Protocol 38608). Due to online testing
because of COVID-19, we could only assess children with
reliable internet access; these were typically from middle-high SES
backgrounds. The non-random sample of participants in Canada
and Pakistan were exposed to Urdu and English within the home
prior to formal schooling (i.e., AoA before age 3), and therefore
simultaneous bilinguals. This is similar to language profiles of
Urdu-speaking bilinguals in diaspora communities globally. Due to
language/demographic background similarities, we merged Urdu-
English bilinguals across Canada and Pakistan in analyses. As the
test-taker’s profile has been shown to influence tool validation
outcomes and performance scores (see Bachman and Palmer,
2010), it was important for us to collect information on our
participants’ language and demographic background and examine
these factors in our analyses reported below.

The simultaneous bilinguals assessed in Pakistan and Canada
had attended schools where English was the primary language
of instruction and had been exposed to both Urdu and English
before the age of three. However, in contrast to the Urdu-
English bilinguals in Canada, those in Pakistan experienced greater
exposure to formal Urdu language and reading instruction through
their educational and broader societal environments. This is due
to Urdu’s official and societal-language status in Pakistan. In
comparison, the Canadian bilinguals were typically exposed to
Urdu at home as a heritage language or in supplementary language
classes. Additionally, the educational systems in the two countries
differ. Children in Pakistan are introduced to formal schooling
and reading instruction at an earlier age and receive formal Urdu
literacy instruction within the school system (Government of
Pakistan, 2022; Government of Pakistan, 2021; Ontario Curriculum
and Resources, 2023).

Inclusion and Exclusion Criteria. We assessed Urdu-English
simultaneous bilinguals across Canada and Pakistan who: were
in Grades 1-2 (i.e,, 6-8 years), spoke Urdu as home/heritage
language and English as school/societal language, and had no
reported history of language, reading or cognitive difficulties.
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Here, we define simultaneous bilinguals as children who were
simultaneously exposed to both languages before the age of
3, prior to learning to read in kindergarten (Babatsouli, 2024;
Patterson, 2002). Simultaneous bilingual status was verified via
parent reported AoA and language exposure/usage ratings on the
Child Language Experience and Proficiency Questionnaire (LEAP-
Q; Marian et al., 2007). By assessing simultaneous bilinguals, we
ensured that each child received sufficient exposure to English and
Urdu to ensure their responses to the assessment measures were
meaningful. It was important to ensure this due to heterogeneity in
bilingual language profiles (Babatsouli, 2024).

Demographic Information. A total of 115 simultaneous
bilingual participants were tested and analyzed across the three
phases (3A, 3B, 3C) of tool evaluation in Phase 3. In Tool
Evaluation Phases 3A and 3B (i.e., assessment and analysis using
in-progress U-PASS tool), 88/95 participants were tested online,
due to research transitions during COVID-19. We did not separate
these participants in analyses, as scatterplots demonstrated similar
performance (see S5-S7 for scatterplots). In Phase 3C (i.e.,
assessment and analysis using revised U-PASS tool, after revisions
in Phases 3A and 3B), all 20 participants were tested online. We
merged participants across assessment country, due to similarities
in language and SES background across Phases 3A, 3B (see S8 for
reported background), and 3C (see S9 for reported background).
While some participants could be described as multilingual, we use
the term bilingual given that they were the most proficient in two
languages (i.e., Urdu and English).

Our statistical analysis included data from 95 Urdu-English
simultaneous bilinguals (48 females [Average age: 6.06 years;
Range: 6.01-8.02 years of age; Standard Deviation: 0.51 years];
47 males [Average age: 6.08 years; Range: 6.01-8.04 years of age;
Standard Deviation: 0.52 years]) across Canada (n = 29) and
Pakistan (n = 66) in Phases 3A and 3B. Phase 3C included 20
participants (10 females [Average age: 6.06 years; Range: 6.0-
8.04 years of age; Standard Deviation: 0.50 years]; 10 males [Average
age: 6.07 years; Range: 5.11-7.09 years of age; Standard Deviation:
0.47 years]) across Canada (n = 10) and Pakistan (n = 10). One
Canadian child in Phase 3A was excluded from analysis due to
incomplete measures. The participants in Phase 3C were different
from those assessed in prior tool evaluation phases; we did so to
verify criterion-based concurrent validity after item and subtest-
level revisions in Tool Evaluation Phases 3A and 3B.

Data collection procedure

Parents who consented to child participation completed
two questionnaires to ensure participants met inclusion criteria
(510 indicates Bilingual Language and Demographic Background
Questionnaires). This ensured that participants met age (i.e., aged
6-8 years and in Grades 1-2), typical development (i.e., no
reported language, reading, or cognitive difficulties), and Urdu and
English simultaneous bilingual language status inclusion criteria.
In addition to parental consent forms, we obtained verbal assent
from children and verified sound quality and audibility prior to
sessions. Testers also monitored the children’s internet connection
(as indicated by the Zoom network connection indicator) to ensure
children could adequately access presented visual and auditory
stimuli. We trained testers from related educational fields such as
linguistics, psychology, education, and speech-language pathology.
All our testers in Pakistan and Canada completed training and
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testing simulations prior to conducting assessments, and could read
and write Urdu with a high degree of proficiency. Our trained
testers informed parents about testing procedures beforehand,
including the importance of access to a quiet testing space with
no distractions or additional children, using headphones, and
parents being silent observers who help ensure a stable internet
connection but refrain from prompting their child. We also
followed established tele-assessment guidelines for oral-language
and literacy assessments (Wood et al., 2021).

In line with tele-assessment recommendations, we adapted the
Urdu assessment scoring and stimuli presentation documents for
Zoom administration (Wood et al., 2021). Each child completed
Urdu measures across three 1-hour sessions in the following
manner: Session 1: expressive vocabulary (30 min) and word/non-
word reading accuracy (30 min); Session 2: U-PASS part A (Sound
Elision, Sound Matching, and Word Blending subtests; 60 min];
and Session 3: U-PASS part B (Phonological Memory, RAN, and
Non-Word Blending subtests; 60 min). The three sessions were
conducted on separate days within the same week. See S11 for Urdu
Oral Language and Reading Measures.

Measures
Bilingual
Questionnaires.

Child Language Experience and Proficiency Questionnaire
(Child LEAP-Q). The Child LEAP-Q (Marian et al.,, 2007) is a
parental report of child language background used by researchers

Language and Demographic Background

across multiple disciplines, including SLP and education. Our
analysis included the following background variables: Age at
assessment, grade-level at assessment, gender, Urdu language
proficiency (i.e., language exposure and usage ratings), and AoA
in years. For average language proficiency, parents indicated
cumulative language exposure and usage rates across both
languages (i.e., the total percentage of indicated Urdu and English
exposure must be 100%, and the total percentage of indicated
Urdu and English usage must be 100%). We examined language
background as it influences reading development (Luft Baker et al.,
2021).

Demographic Background Questionnaire. The adapted
parental self-report includes demographic background questions
such as birth-place, and/or age at immigration, and SES (see S10;
Mirza et al., 2017). Our analysis included the parental SES (i.e.,
parental education and child school neighborhood/tuition rates)
background variable, due to its influences on emergent language
and reading outcomes beyond bilingual language experiences
(Lundberg et al., 2012).

Urdu Oral Language and Reading Measures.

U-PASS Tool (Under Development/Investigation). See S1
for 10 subtests.

Lexical Expressive Vocabulary. We adapted an Urdu
expressive vocabulary test (Mirza et al., 2017) to ensure linguistic
and cultural-appropriateness across Canadian and Pakistani
contexts. Children named 73 individually-presented pictures.

Word and Non-Word Reading. The adapted Urdu word
and non-word reading measure consists of 72 Urdu words
and 30 Urdu non-words, and follows progressive difficulty and
stimuli presentation guidelines of Word Identification and Word
Attack subtests from Woodcock Reading Mastery Test (WRMT;
Woodcock, 2011). The Urdu reading measure was adapted from an
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Urdu measure used in prior research with Urdu-English bilingual
children (Mirza et al., 2017). Children were presented with 6-9
lexical items at a time, which they read aloud.

Methods of analysis

We consulted statistical specialists at University of Toronto
for analyses. Our analyses are similar to those conducted in
tool validation of existing phonological processing, oral-language,
and reading assessment tools in other languages (e.g., CTOPP-2;
Wagner et al., 2013; Chinese Character Acquisition Assessment:
Chan et al., 2020; HABE C1 Basque Competence Test: Elosua,
2024; American English Sociopragmatic Comprehension Test:
Timpe-Laughlin and Choi, 2017). In Phase 3, we evaluated
the in-progress U-PASS tool with Urdu-English bilinguals to
examine child performance, conduct further tool revisions based
on performance, and examine the internal reliability and external
aspects of validity across the 3 phases (3A, 3B, 3C) of U-PASS tool
evaluation. To examine U-PASS’s internal reliability and determine
whether further tool improvements were needed, we conducted
(i) item-specific analysis, examining average discrimination power
and item accuracy rates across the 10 subtests. We calculated
Cronbach’s alpha per subtest as an indicator of U-PASS’s internal
consistency/reliability.

To examine U-PASS tool’s initial criterion-based concurrent
validity in Phase 3, we conducted: (i) subtest-level analysis, for
U-PASS subtest 1-10 correlations in relation to Urdu word/non-
word reading accuracy, and (ii) composite-level analysis by
analyzing associations between Urdu composite phonological
processing (i.e., aggregate score across subtests 1-10 as assessed
by U-PASS) and word/non-word reading accuracy outcomes.
Phonological processing abilities highly correlate with word
and non-word reading performance, including with CTOPP-
2 (Wagner et al, 2013), a widely-used English standardized
phonological processing measure. Therefore, to examine U-PASS’s
initial criterion-based concurrent validity, we assessed participants’
Urdu phonological processing in relation to their word/non-word
reading skills, along with language and demographic background
variables commonly associated with reading.

Results

Phase 3—Tool evaluation and
investigating U-PASS's internal reliability
and external aspects of validity

Tool Development Phase 3 consisted of Phases 3A, 3B, and
3C. In Phase 3A, we assessed and analyzed 95 Urdu-English
bilinguals’ performance on the in-progress U-PASS tool, before
item and subtest-level analysis and revisions in Phases 3B and 3C.
In Phase 3B, we examined these 95 bilinguals’ performance on the
revised U-PASS tool, based on subtest and item-level reordering
and exclusions/replacements in Phase 3A. In Phase 3C, we assessed
and analyzed an additional 20 bilinguals’ performance on revised
U-PASS, based on modifications in Phases 3A and 3B. Pearson’s
correlation coeflicients ranging between r = 0.4-r = 0.6 were
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categorized as moderate, and those ranging between r = 0.7-
r = 0.9 were categorized as strong. The Results section discusses
tool evaluation in Phase 3 and item, subtest, and composite-
level analyses that we conducted for tool revision and to provide
evidence for U-PASS’s internal reliability and initial criterion-based
concurrent validity.

Internal reliability: item-level analysis

Item Exclusions (based on Average r,, Coefficients). In
Phase 3A, we conducted corrected point-biserial correlation
analyses to identify problematic items for exclusion based on
average discrimination power (rp, coefficients). This type of
analysis examines correlations between an individual item and the
associated subtest, thereby allowing us to investigate the U-PASS’s
internal reliability. In line with prior tool validation studies (e.g.,
Wagner et al., 2013; Nunnally and Bernstein, 1994), we considered
an average rpp, coefficient (r,p) > 0.30 for subtests, and minimum
item-specific rp, coefficients > 0.15-0.20%. Similar to standardized
English phonological measures such as the CTOPP-2 (e.g., Wagner
et al., 2013), U-PASS subtests 1, 2, 3, 4, 5 and 10 demonstrate an
average rpp > 0.30 in Phase 3A (see S12-S13 for average item rpy,
distribution, Cronbach’s alpha per subtest, and forest plot), with
similar average rp, > 0.30 in Phases 3B (see S14-515) and 3C (see
$16-S17). This indicates that the individual test item and associated
subtest demonstrate positive correlations and measure the same
phonological construct. Our results provide evidence for U-PASS’s
internal reliability at the item level in relation to the associated
subtest. S12-S17 indicate percentage of items with problematic rpy,
coeflicients, including negative Tpb> Tpb = 0.00, and rpb < 0.20.

As evident in S18 and S19, we identified 30/214 items (14%)
with problematic Tpb values across U-PASS subtests 1, 2, 3, 4,
5 and 10, and excluded 3/214 items (1.40%) for psychometric
reasons due to problematic rpp values in Phase 3A. Excluded
items include those with rp}, values that are negative, ceiling-level
accuracy (0.00)°, or < 0.20°. We retained 27/214 (12.62%) age-
and linguistically-appropriate practice items with problematic rpy,
values, due to potential item-order effects (see S18 for percentage
of items retained per subtest). Items with ry, values of 0.00 (i.e.,
ceiling-level performance) were retained as practice items, thereby
reflecting subtest progressive difficulty. See S19 for item exclusion
reasons across subtests based on rp, coefficients and average
discrimination power per item.

Item Ordering (based on Average Item Accuracy). To ensure
U-PASS’s progressive difficulty, we revised ordering of 185/214
items (86.45%) based on average accuracy rates (i.e., percentage of
children who responded correctly to a given item on a subtest),
across subtests 1, 2, 3, 4, 5, and 10 (see S20 for item ordering
revisions and exclusions) in Phase 3A. Overall, 1/214 items (0.47%)

3 Tool items with rpp > 0.20 have good discrimination power for
differentiating between high and low performers on a given subtest. High
subtest performers score correctly on these items, while low subtest
performers score incorrectly

4 Items with poor discrimination power. High subtest performers score
incorrectly on these items, while low subtest performers score correctly.

5 Items with poor discrimination power, in which all tested participants
either score correctly (ceiling effects) or incorrectly (flooring effects).
6 Items with poor discrimination power, which do not meet
recommended rpyp, values (i.e., between rp, = 0.20-0.30).
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were excluded, as average accuracy rates did not reflect item
construct properties and intended difficulty levels. S20-S21 indicate
reasons for item ordering revisions and exclusions based on average
accuracy rates per item; S22-S23 indicate average item accuracy
rates in Phase 3A across U-PASS subtests. The item accuracy rates
per subtest in Phases 3B (see S24-S25 for accuracy rates) and 3C
(see S26-S27 for accuracy rates) reflect item accuracy rates and
proposed subtest ordering in Phase 3A (see S22-S23 for accuracy
rates). Across the three phases, our Cronbach’s alpha was > 0.70,
which indicates a high internal consistency/reliability (Nunnally,
1978; Lance et al., 2006; see S12, S14, S16).

U-PASS Administration: Proposed Subtest 1 — 10 Ordering
(based on Average Item Accuracy). During U-PASS Tool
Evaluation Phase 3A, we administered Urdu subtests in the same
order as commonly-used English measures such as CTOPP-2,
due to the lack of Urdu measures. Prior Urdu measures (e.g.,
Mirza et al., 2017) have not been designed based on subtest and
item-level performance. S22 indicates proposed subtest ranking
(from easiest to difficult), based on mean item accuracy rates; see
S23 for average item accuracy rate distribution across subtests.
We revised subtest ordering to ensure easy-difficulty progressive
difficulty across U-PASS Tool Evaluation Phases 3B and 3C, based
on average item accuracy rates and revisions in Phase 3A (see S22
for ordering). The U-PASS tool in the final Tool Evaluation Phase
3C reflects this revised subtest ordering. S28 further highlights
subtest and item-level analyses, including revisions based on ryy,
analyses and mean item accuracy rates.

Initial criterion-based concurrent validity:
subtest-level analysis

Predictor Coeflicients. The 10 predictor coeflicients in the
simple linear regression correspond to the 10 U-PASS subtests.

To investigate external aspects of validity at subtest level
in Phase 3A, we conducted 10 simple linear regressions with
pre-specified statistical significance of p < 0.05, to analyze
performance on U-PASS subtests 1-10 in relation to Urdu
word/non-word reading (see predictor coeflicients listed above).
Except for subtest 5 (non-word repetition; phonological STM), all
subtests were significantly associated with word/non-word reading
(S29 indicates analysis results). Our findings demonstrate initial
criterion-based concurrent validity for the 10 individual U-PASS
subtests in relation to word/non-word reading. The subtests’
relative predictive contributions to word/non-word reading were:
Subtests 6 (Digit RAN), 2 (Word Blending), 3 (Sound Matching),
8 (Color RAN), 10 (Non-Word Blending), 1 (Sound Elision), 9
(Object RAN), 7 (Letter RAN), and 4 (Recall for Digits) in Phase
3A (based on greatest to least contribution; see standardized betas
in §29). Similar significant or near-significant subtest-level findings
were evident in Phases 3B (S30 indicates analysis results) and 3C
(S31 indicates analysis results), and reflect sample size (n = 20)
influences on power.

Initial criterion-based concurrent validity:
composite-level analysis

Predictor Coefficients. The eight predictor coeflicients in
the simple and multiple linear regression include the following
background variables: Age at assessment, grade-level at assessment,
gender, parental SES (ie., parental education and child school
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neighborhood/tuition rates), Urdu language proficiency (ie.,
language exposure and usage ratings), AoA, in addition
to the expressive vocabulary measure and Urdu composite
phonological processing scores (as measured by U-PASS tool
under investigation).

To collect evidence for external aspects of validity at the
composite-test level, we conducted simple and multiple linear
regression across Phases 3A, 3B, 3C. In Phase 3A, the eight simple
linear regressions identified four significant predictor coefficients
with pre-specified statistical significance of p < 0.05 (S32 indicates
analysis results). Our analyses highlighted that age, grade-level
at assessment, Urdu expressive vocabulary, and Urdu composite
phonological processing as assessed by U-PASS tool (p < 0.001;
B =0.592 for U-PASS tool in relation to Urdu reading; S33 indicates
scatterplot for U-PASS tool and Urdu reading) were significantly
associated with Urdu word/non-word reading. Similar significant
correlations between U-PASS tool and word/non-word reading
were evident in Phases 3B (p < 0.001; B = 0.574; see S34-S35 for
analysis results and scatterplot) and 3C (p = 0.005; B = 0.603; see
$36-S37 for analysis results and scatterplot).

In Phase 3A, we conducted a multiple linear regression
to determine if demonstrated associations between Urdu
phonological processing and word/non-word reading remain
significant, with inclusion of oral-language and language
proficiency/demographic variables shown to influence reading
(Lundberg et al., 2012; Luft Baker et al., 2021). To do so, we used
a purposeful model selection method with the eight predictor
coefficients (listed in Predictor Coefficient subsection) and an
adjusted statistical significance of p < 0.006 after Bonferroni’s
correction for multiple comparisons. We combined Urdu word
and non-word reading as one dependent variable due to strong
associations (r = 0.883; p < 0.001; S38 indicates scatterplot), and to
meet model assumptions (i.e., linearity, multivariate normality, no
multicollinearity, variable independence, and homoscedasticity). In
the multiple regression, Urdu composite phonological processing
(assessed by U-PASS) emerged as the only significant predictor
for Urdu word/non-word reading (F [8, 86] = 6.859, p < 0.001:
Urdu phonological processing [p < 0.001; = 0.576]; S39 indicates
analysis results), thereby demonstrating U-PASS’s initial criterion-
based concurrent validity for word/non-word reading at the
composite level.

Discussion

Previous studies have established phonological processing
as a reliable reading ability precursor (Caravolas et al, 2012;
Wagner et al., 2013). Early pre-reading assessment and support by
speech-language pathologists (SLPs) and educators contribute to
grade-level reading performance and successful language learning
abilities in young monolingual and bilingual children. While
the Urdu Phonological Tele-Assessment tool (U-PASS) is an
indicator of reading performance, it assesses speech-processing
skills via receptive and expressive language-based tasks. Since
reading facilitates higher-level language acquisition, the U-PASS
can also be used to better understand and support a child’s language
abilities—via their reading skills.

Below, we discuss U-PASS’s item-level internal reliability and
tool revisions, subtest and composite-level level criterion-based
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concurrent validity, and implications for assessment accessibility
in school-aged children who are bilingual in Urdu-a commonly-
spoken, yet under-represented language in oral-language and
reading research and clinical practice.

Item-level evidence based on internal
reliability

To investigate U-PASS’s internal consistency/reliability, we
calculated Cronbach’s alpha for subtests across Phases 3A, 3B,
and 3C. Overall, items in the U-PASS subtests demonstrated a
high internal consistency/reliability, as indicated by our Cronbach’s
alpha of > 0.70 (Lance et al,, 2006; Nunnally, 1978). We also
conducted item-specific revisions based on corrected point-biserial
correlational (rpp) analyses and mean item accuracy rates. These
modifications increased the U-PASS tool’s item discrimination
power at composite and subtest levels. Standardized English
assessments recommend item-specific Tpb values > 0.15-0.20 (e.g.,
University of Washington, 2018; Wagner et al., 2013). U-PASS
demonstrates good internal reliability, as indicated by our pre-
determined average rpp, subtest values > 0.30; the individual item
and the associated subtest demonstrate positive correlations and
measure the same phonological construct. Across U-PASS subtests,
we included items with rp, values > 0.20 to ensure greater item
discrimination power and average rp, subtest values > 0.30. The
only exception is Word Blending where our rp, cut-off was > 0.15.
For Word Blending subtests with low mean accuracy rates, rpp
values are not an effective sole indicator of item quality—due to
item guessing or skipping and item-order effects. In Recall for
Digits subtest, items with problematic rp}, values were not excluded
due to its cognitive-load based processing difficulty. The subtest
assesses WM and phonological STM based on rapidly-increasing
sequences of commonly-known digits 1-9. Similarly, we did not
conduct item-level analysis for RAN subtests 6-9, as their test
design is based on fluent retrieval rather than item content difficulty
or progressive item difficulty. For such subtests with extreme
difficulty indexes (i.e., items with very low or high average accuracy
rates; Loudon and Macias-Muoz, 2018), it is therefore important
to evaluate overall item quality and clinical meaningfulness based
on age-relevance, linguistic-appropriateness,assessment goals, and
subtest design.

Subtest-and composite-level evidence
based on criterion-based concurrent
validity and relations to other external
variables

Subtest-level performance

Urdu phonological awareness (Sound Elision, Sound Matching,
Word and Non-Word Blending subtests) and RAN (subtests 6-
9) constructs were consistently associated with reading in U-PASS
Tool Evaluation Phases 3A and 3B. Similar significant or near-
significant associations are evident in Phase 3C, thus reflecting
sample size (n = 20) influences on power.

In comparison to English phonological processing tests such
as CTOPP-2, U-PASS Sound Elision and Non-Word Repetition

Frontiers in Education

10.3389/feduc.2025.1572807

subtests demonstrated comparatively higher mean item accuracy.
This may be due to Urdu’s linguistic structure. Word-final
vowel elision to form a real Urdu word is relatively more
common, compared to consonant elision in word-initial or
final position to form a real English word. As such, U-PASS’s
Sound Elision subtest involved identification and manipulation of
long/consonantal vocalic phonemes in salient word-final positions.
Similarly, U-PASS’s Non-Word Repetition subtests high accuracy
rate and non-significant reading associations may be linked to Urdu
speakers’ increased conceptual familiarity with non-words. Mohmil
words are the main form of Urdu compound word generation
(Jabbar and Igbal, 2016). A meaningful mohmil compound word,
such as /bhiR-bhar/ “crowd,” results when a bound morpheme is
combined with a rhyming non-word typically differing in rhyme
or coda components. Comparatively, English compound words
consist of two free morphemes.

Specific to Urdu, the Non-Word Repetition subtest was
not a sensitive discriminator of age appropriate and struggling
readers due to its limited difficulty range and lack of cognitive
manipulation of phonological components. The subtests non-
significant associations reflect prior research on phonological
STM constructs. In CTOPP-2 validation studies (Wagner et al,
2013), the English phonological STM construct demonstrates weak
associations (r = 0.34) with English word and non-word reading
tests (Wagner et al., 2013). This is in comparison to moderate-
level associations for English phonological awareness (r = 0.73)
and RAN (r = 0.53; see Wagner et al., 2013). As such, the
Urdu Non-Word Repetition subtest’s non-significant associations
may be explained by its limited difficulty range and cognitive
manipulation of phonological components. We could not conduct
further comparative analysis between Urdu and English subtest
performance, as English phonological measures report limited
subtest and item-level psychometrics. We retained the Non-Word
Repetition subtest in the current U-PASS tool battery due to
significant composite-level associations. This will enable follow-up
analysis in a larger sample across bilingual language background
and SES profiles.

Investigating criterion-based concurrent validity
at subtest and composite levels

To investigate external aspects of validity at subtest and
composite levels, we examined U-PASS tool in relation to
word/non-word reading skills as the criterion outcome, along with
background variables. Phonological processing is a metalinguistic
skill that influences future reading development in monolingual
and bilingual children. Emerging readers with strong phonological
processing skills extend their speech-sound awareness when
identifying and combining corresponding graphemes (i.e., speech-
sound symbols) to decode word-level text. Our examination of
U-PASS’s initial criterion-based concurrent validity, after item-level
revisions for discrimination power and accuracy rates in earlier
tool evaluation phases 3A and 3B, demonstrates that U-PASS is
significantly associated with word/non-word reading outcomes at
the individual subtest and composite levels. Children with higher
U-PASS scores also scored higher on the Urdu reading measure.
Our findings are similar to commonly-used English phonological
tools including CTOPP-2 (Wagner et al., 2013). Similar to other
biliteracy studies (e.g., Mirza et al.,, 2017; O’Brien et al, 2019),
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we analyzed and found moderate-level significant associations
for Urdu phonological processing composite scores in relation
to Urdu word/non-word reading, while accounting for external
language and demographic background variables. The novel tool
is well-functioning at subtest and composite levels, as evident by
associations between phonological processing and word/non-word
reading measures.

Clinical implications

It is important to develop culturally-and linguistically-
responsive (i.e., based on language-specific phonological and
orthographic structure) tools such as the U-PASS to assess
and support language development across languages in school-
aged children. Such tools enable identification of reading and
language learning abilities at an earlier age via the dominant,
but comparatively less assessed, heritage language in bilingual
children. Dual language and biliteracy assessment allow educators
and SLPs to determine if demonstrated reading deficits are due to
language-general cognitive or linguistic disorders, in the case that
these deficits are present in both heritage and societal languages
regardless of language balance. Dual language assessment also
enables clinicians to determine if demonstrated reading deficits
are due to language-specific proficiency differences, in the case that
these deficits are only present in the less dominant language.

Heritage language assessment tools, such as the U-PASS,
facilitate timely identification of bilingual children, across English
proficiency levels, who require additional pre-reading and reading
skill support. These bilingual children face an increased risk
of under-identification, for future reading support, when solely
assessed on traditional English phonological measures used in
the school system (Rose et al, 2022). In addition, access to
standardized heritage language assessment tools allows SLPs and
educators to comprehensively assess and compare bilinguals to age-
matched peers with similar language and proficiency backgrounds
(Mueller Gathercole et al., 2008). This prevents misidentification
of pre-reading and language deficits in bilingual speakers of non-
European languages, due to limited accessible tools and associated
performance norms and language development milestones. From
both a research and clinical perspective, U-PASS promotes
linguistic diversity in child research by generating data from under-
represented languages. SLPs and researchers can utilize and adapt
the tool to collect data on language and reading development
milestones and age-based norms for monolingual and bilingual
readers of Urdu and related languages like Arabic and Persian.

Overall, the results of this study demonstrate that our Urdu
Phonological Tele-Assessment (U-PASS) tool is associated with and
can provide meaningful information about Urdu-English bilingual
children’s Urdu reading performance at the early grade levels. Such
pre-reading assessment tools also provide insight into a child’s
language learning abilities, which develop alongside and as a result
of their reading skills as children read to learn novel information
(including about language forms and structures) at higher grade
levels. Pre-reading assessment tools, such as the U-PASS, facilitate
early identification and support of reading abilities and, in turn,
help prevent future oral-language difficulties. Oral-language deficits
may occur due to the inability to access textual sources in the
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classroom, which often contain language-related information (Mol
and Bus, 2011).

The open-access tool also helps reduce assessment delays
across bilingual communities, including speakers of Urdu and
related languages, facing resource and economic barriers to reading
acquisition—thereby mitigating long-term societal effects of child
illiteracy. While U-PASS has not been validated for in-person
assessment, our open-access tool is available for educators and SLPs
to administer in both in-person and tele-assessment formats (see
$40 for open access). We did so to address equity barriers relating to
resource (e.g., technological or internet) limitations, and based on
prior research demonstrating reliable use of pre-reading assessment
tools for both in-person and online settings (Wood et al., 2021).

Limitations and future directions

In its current format, U-PASS is ideal for assessment purposes
in Urdu speakers/readers. However, additional research is needed
to determine its utility as a screening-based assessment, or as a
diagnostic assessment of reading disorders/difficulties. In addition
to the currently reported psychometric properties of the tool, a
future longitudinal study will examine the U-PASS’s predictive
validity along with its clinical/diagnostic relevance for children with
reading disorders. Given sample size differences and background
similarities, we could not conduct cross-country comparisons
between Pakistan and Canada in the current study. As well, due to
online testing as a result of the COVID-19 pandemic, we could only
assess children, from lower-upper middle SES backgrounds, with
reliable internet access. This may affect our results’ generalizability
to lower SES backgrounds. As such, to enhance the U-PASS’s
generalizability, our future study will involve assessing children
across diverse language and SES backgrounds.

In addition, while the current study incorporated various
aspects of tool development highlighted by tool validation
frameworks for language assessment (Bachman and Palmer, 2010;
Chapelle, 2020; Weir, 2005), we could not consider influences of
the type of testing environment and broader child physiological,
psychological, and experiential characteristics at the time of
assessment. This is due to our study design and voluntary sampling
method, which involved tele-assessment of children by trained
testers within their homes due to COVID-19 social distancing
restrictions — rather than a uniform testing environment. While
we collected and examined child language and demographic
characteristics in our analyses, these were based on commonly-used
parental reports and did not include a formal assessment of child
characteristics—hence motivating our examination of these factors
in a future study.
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