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ABSTRACT 
Background 
Given the importance of early language acquisition and its connection with psychosocial development, 
various tools have been developed to identify red flags in the first two years of children’s lives. However, 
these tools vary in terms of their use and measurement properties. Therefore, this review examines the 
measurement properties of scales for assessing pre-linguistic skills to identify early predictors and 
diagnostic properties of tools and the age range for assessing pre-linguistic skills of 0 to 2-year-old children. 
Methodology 
Electronic databases including Google Scholar, PubMed, PsycINFO, ASHA, CINAHL, ERIC, 
Cochrane Library were searched, along with citation-chaining strategies. An initial pool of 50 tools was 
identified. Based on inclusion and exclusion criteria, 15 tools were retained for further review. A total 
of 558 articles were identified, from which 52 were reviewed for psychometric properties of the selected 
tool. 
Results 
The findings reveal several limitations across assessment tools. These gaps underscore the need for a 
more comprehensive and inclusive tool for assessing pre-linguistic skills.  
Conclusion  
Based on the review, we recommend the development of a web-based tool for assessing pre-linguistic skills 
in infants. Such a tool would be enhancing early identification and intervention, which is crucial for 
effective intervention and optimal developmental outcomes. 
Keywords: systematic review1, pre-linguistic skills2, assessment tool3, language acquisition 4, 
psychometric properties5 
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INTRODUCTION
Evidence on early predictors of neuro-developmental 
delays emphasizes the importance of careful 
monitoring of early social communication skills, 
including emotional expression, eye contact, 
attention, command following, pointing, turn-taking, 
and play skills (Brewer et al., 2020; Parmeggiani et al., 
2019). Assessment of these skills requires a screener 
or assessment tool that measures these constructs 
(Delehanty et al., 2018). During the pre-linguistic 
communication period, which begins at birth and 
extends until a child's first meaningful utterances, 
children communicate with a variety of functions, 
starting with eye gaze and social-emotional 
expressions, and later using gestures and other 
nonverbal communication styles (McLeod et al., 
2017). These skills form the foundation for later use 
of vocabulary, syntax, and communication (Keen et 
al., 2016). 
Language acquisition is a precursor for the 
development of social, emotional, and behavioral 
components required for a balanced personality, and 
delay in language acquisition leads to problems in 
socio-emotional adjustments in life (Laws & Hall, 
2014). Therefore, parents and clinicians particularly 
focus on children’s vocal skills during the preschool 
years and beyond, especially when dealing with neuro-
developmental disorders such as autism spectrum 
disorder (ASD). Research indicates that early 
diagnosis, followed by effective intervention based on 
pre-linguistic skills such as eye gaze, attention, 
gestures, and vocalization, can enhance the language 
skills of children (DiStefano & Kasari, 2016).  
Therapists rely on both standardized and informal 
assessment methods for children's language and 
cognitive skills assessment (Ward et al., 2021). 
Standardized assessments are a useful tool for 
diagnosis and early intervention planning, as well as 
predicting future performance in various domains, 
including language and behavior (Flax et al., 2009; 
Tambyraja et al., 2017). However, standardized tools 
pose problems such as floor effects, validity issues, and 
difficulties in performance related to neuro-
developmental disorders (Kaiser & Roberts, 2011; 
Paul, 2007), which emphasize the need to develop a 
holistic tool that focuses on the early language skills of 
infants.  

Clinicians often rely on parents’ and caregivers’ 
reports on children's skills, but these assessment 
reports have validity issues due to the varied 
assessment criteria of caregivers (McCoy et al., 2018). 
Hence, UNICEF has defined child development 
standards for different countries (Clark et al., 
2020).Country-specific standards provide a common 
platform for stakeholders to initiate appropriate 
action plans and strategies for child development 
(Fernald et al., 2017). 
Based on the background and problem, our study 
presents a review of the pre-linguistic skills assessment 
tools. It offers an overview of the psychometric 
properties of the assessment tools based on the 
domains of pre-linguistic skills to identify salient 
features of the 15 assessment tools reviewed in this 
study. Thus, it provides a baseline for the 
development of a pre-linguistic skills assessment tool 
that is holistic and comprehensive and covers all 
domains of pre-linguistic skills.  
This review is related to reliability, validity, 
development norms, translated versions, domains 
covered, specificity, and sensitivity of different tools. 
Therefore, it is relevant to researchers and 
practitioners keen on the assessment of language 
acquisition, pre-linguistic skills, or early language 
development phases.  
We proceed with the following objectives: 

1. To find out the tools available for assessment 
of pre-linguistic skills of infants  

2. To appraise, compare, and summarize the 
quality of measurement properties of all pre-
linguistic skill-assessment tools 

3. To identify areas of improvement in pre-
linguistic assessment of 0 to 2-year-old 
infants. 

 
Methodology 
Protocol 
This review covers all relevant tools used for pre-
linguistic assessment until April 2023, follows the 
guidelines from the Cochrane diagnostic test accuracy 
protocol (Deeks et al., 2013) and the COSMIN 
guidelines for tool reviews (Mokkink et al., 2018). The 
methodology was also specified in a protocol 
published on the PROSPERO database for systematic 
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reviews (CRD42021268445) and was further 
improved through discussions with subject matter 
experts.  
 
Search Strategy 
We had extended discussions with clinical 
psychologists and speech-language pathologists and 
conducted an extensive literature review for the 
selection of scales and pre-linguistic assessment tools. 
We specifically considered the scales that are currently 
being used by Clinical Psychologists and Speech-
Language Pathologists. In literature, various databases 
were utilized to find the reviews of Early childhood 
development screeners, e.g., web of science, Scopus, 
google scholar etc. Moreover, we used various search 
engines to find reviews of early childhood 
development screeners. The search was done using the 
terms: pre-verbal skills, pre-verbal skills assessment, 
tools used by speech and language pathologists, pre-
linguistic skills, early language development, and 
language acquisition in early years. Moreover, we 
organized the search in the following ways: 
Step 1: Search related to pre-linguistic skills combined 
with “OR” 
Step 2: Search all keywords related to early language 
development “OR” 
Step 3: Search all keywords related to pre-speech skills 
with “OR” 
Step 4: Search all keywords with early language 
acquisition 
Step 5: Combine all the above searches with “AND”  
 
Data Sources 
We systematically searched different electronic 
databases such as Google Scholar, PubMed, 
PsyhcINFO, ASHA, CINAHL, ERIC, Cochrane 
Library databases, 5 books on child development 
(Berk, 2020; Levey, 2019; Santrock, 2014), and 1 
manual of the scale. To record the screening process 
for transparency in all stages, we used Preferred 
Reporting Items for Systematic Review and Meta-
Analysis (PRISMA) guidelines. (Figure 1 & 2) 
 
Data Extraction 
Initially, 50 assessment tools were identified, and 23 
met the eligibility criteria. Relevant abstracts and 

psychometric properties of the scale were explored to 
additionally filter the tools. The inclusion of tools had 
the following criteria: 

1. Tools measuring pre-linguistic skills  
2. Tools with reported measurement properties  
3. Tools covering the age range from birth 

onwards 
4. Tools that help plan early intervention plans 
5. Tools that are published and can be 

purchased 
6. Tools only published and standardized in the 

English language 
7. Standardized tools being used by 

speech/language pathologists and 
psychologists 

In the first step, 50 assessment tools were selected 
from the literature but 15 were retained based on 
inclusion and exclusion criteria. In the second step, 
558 articles were reviewed for the psychometric 
properties of the selected assessment tools. All the 
relevant articles on selected assessment tools were 
reviewed. At the initial stage, 168 were chosen because 
of the information provided on measurement 
properties. From the remaining 168 articles, 52 met 
the criteria as they had relevant information on the 
selected tools. 
Twenty-seven tools were excluded as they did not 
cover the pre-linguistic skills domain, the age from 
birth, and were not standardized in English. For the 
remaining 23 scales that met the eligibility criteria, we 
created a spreadsheet to record their measurement 
properties.  
 
Eligibility Criteria for selection of articles: 
The inclusion criteria were: 

1. Peer-reviewed articles published at the time of 
test development (till April 2023) 

2. Articles with descriptions of test 
construction, reliability, validity, sensitivity, 
specificity, standardization sample, and 
limitations of the tool 

3. Articles with psychometric properties of the 
assessment tools 

 
The exclusion criteria were: 

1. Articles not accessible through open source 
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Data Analysis: 
To critically appraise, compare, and summarize the 
quality of measurement properties, thematic analysis 
method was applied to achieve the research objectives 
(Braun & Clarke, 2006).  Moreover, Saldana (2018) 
recommended thematic analysis as compared to 
content analysis when specific and precise meanings 
within a given context are required. Similarly, it was 
also evidenced that thematic analysis tends to build 
the social construction as well as building the 
perspectives from the data (Braun & Clarke, 2013). 
Therefore, the views of practitioners were identified 
using thematic analysis for perspective building. We 
employed thematic analysis as prescribed by Braun 
and Clarke (2006) through the six stages which starts 
with familiarity with data, followed by generating 
initial codes. After generating the codes, these were 
transformed into themes. In the fourth stage, 
researchers reviewed the themes so that themes were 

defined and named in stage five. Finally, in the last 
stage, report generation was initiated on the basis of 
findings from the themes.  However, stage two, three 
and four were an iterative process for data reduction 
from codes and themes. 
 
Results 
The 15 selected tools were organized in Excel to 
record information for each assessment tool. 
Different research articles were read to gather further 
information on the tools and report the measurement 
properties of each tool. The initial pool identified 558 
articles. At the initial stage, 168 articles were selected 
because of the relevant information on measurement 
properties. From the remaining 168 articles, 52 met 
the criteria of relevant information on the selected 
tools. Reaching a saturation point when most of the 
detail on psychometric properties was obtained, 
further review was stopped. 

 

 
Figure 1 PRISMA flowchart for selection of tools 
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Figure 2: Flow chart for articles on selected tools  

 
Discussion 
The selected assessment tools varied distinctly in their 
psychometric properties and the domain of pre-
linguistic skills as discussed in the subsection below. 
1.1 Ages and Stages Questionnaire (ASQ):  
The Ages and Stages Questionnaire (ASQ) was 
developed by Squires and Bricker (2009). ASQ is 
considered the norm-referenced test and is translated 
into different languages such as Chinese, French, 
Arabic, Turkish, Persian, Norwegian, Spanish, 
Vietnamese, Dutch, Hindi, and Persian (Bian et al., 
2012; Vameghi et al., 2013; Singh et al., 2017; 
Charafeddine et al., 2019; Rousseau et al., 2021). It 
covers five domains: interpersonal skills, motor 
learning, fine motor skills, problem-solving, and 
receptive and expressive communication at different 
ages. The scale includes 21 forms and scoring sheets 
for different age stages up to 60 months (Squires et al., 
2009). It was developed with a standardized sample of 
15,138 infants, and it mainly addresses overall 
development progress (Squires et al., 2009). The ASQ-
3 has been reported to have a validity range of 0.82 to 

0.88, test-retest reliability of 0.91, and inter-rater 
reliability of 0.92 (Glascoe et al., 2012). Its internal 
consistency ranges from 0.51 to 0.87 and sensitivity 
and specificity are reported to be 86% and 85%, 
respectively (Singh et al., 2017; Squires, J., & Bricker, 
2009).  
The ASQ also has a Social-Emotional 2nd edition, 
which was developed in 2015 to cover social-
emotional behaviors of self-regulation, social 
communication, compliance, adaptability, autonomy, 
affect, and social interaction (Squires et al., 2002).  
 
Limitations  
ASQ is screening tool and not a diagnostic tool. It is 
based on Western developmental norms so it 
decreases its applicability for children from diverse 
cultural or socio-economic backgrounds (Bian et al., 
2017; Chen et al., 2017). This also increase the risk of 
false positive as parenting style and child trait can 
impact the final scores. The sensitivity and specificity 
also vary from study to study (Letts et al., 2023).  The 
studies have also reported reliability issues for some 

https://al-qantara-revistascsic.com/


 

Page | 15  
 

https:/al-qantara-revistascsic.com 

| Mukhtar et al., 2025 | 
 

subscales (Martinussen & Valla, 2013). The parental 
reports are often biased and the information provided 
by parents is inaccurate. Demographics of parents also 
has huge impact on total score of the ASQ 
questionnaire.  
While the ASQ is a practical tool for early 
developmental screening, its limitations highlight the 
need for complementary assessments and careful 
consideration of cultural and contextual factors. 
These limitations suggest that while the ASQ can be 
effective, it should not be the sole method of 
assessment, and results should be interpreted with 
caution. 
 
1.2 Bayley Scales of Infant and Toddler 
Development (III & IV) – 3rd & 4th Edition  
The Bayley Scales of Infant and Toddler Development 
is a parent-based assessment tool co-authored by 
Nancy Bayley and Glen Aylward in its 4th edition (Del 
Rosario et al., 2021). It assesses various aspects of 
development including cognitive, linguistic, motor, 
social-emotional, and adaptive behavioral skills of 16 
days to 42 months old children. It can be 
administered either through paper-and-pencil or an 
online testing platform, Q-global (Albers & Grieve, 
2007).  
Bayley-III assesses children from birth to 42 months 
of age, while Bayley-IV assesses children from 16 days 
to 42 months of age (Bayley, 2006; Alfonso et al., 
2022.; Milne et al., 2012). Bayley-III takes between 45-
90 minutes and provides detailed information about 
a child’s development (Bayley, 2006); whereas, the 
administration time of Bayley-IV is between 15 to 25 
minutes (Bayley & Aylward, 2019). 
The Bayley-III assessment tool includes a Cognitive 
scale with 91 items, a receptive language scale with 49 
items, an expressive language scale with 48 items, a 
fine motor scale with 66 items, and a gross motor scale 
with 72 items. The social-emotional scale is derived 
from the Greenspan chart, and the adaptive behavior 
scale is derived from the Adaptive Behavior 
Assessment System (ABAS) (Bayley, 2006; Anderson 
& Burnett, 2017).  
Bayley-IV, the updated version of the tool, has 81 
items for the cognitive scale, 42 items for receptive 
language, 37 items for expressive language, 46 items 

for the fine motor scale, and 58 items for the gross 
motor scale. The social-emotional scale is the same as 
in Bayley-III while the adaptive behavior scale uses the 
Vineland Behavior Assessment System (Bayley & 
Aylward, 2019). 
Norms of Bayley-III were developed with 1700 
typically developed children (Anderson & Burnett, 
2017b). For Bayley-IV, normative data was collected 
between 2014 and 2016, using a sample of 1,753 
children from diverse regions, ethnicities, and 
socioeconomic backgrounds in the United States. The 
sample included term and preterm infants and 
toddlers, as well as children with various medical 
comorbidities. Bayley-IV norms are, therefore, based 
on a more recent and diverse sample compared to 
Bayley-III. These norms provide a reference point to 
interpret Bayley scores and evaluate a child's 
developmental progress (Bayley, 2019). 
The internal consistency for the domains of cognitive, 
language, and motor skills are 0.93 to 0.95, 0.85 to 
0.91 for social-emotional, and 0.91 to 0.98 for 
adaptive behavior. The technical manual of Bayley 
reports internal consistency coefficients (Cronbach's 
alpha) that range from 0.65 to 0.95 for cognitive, 
language, and motor scales, and from 0.56 to 0.89 for 
social-emotional and adaptive behavior scales. The 
test consistency for cognitive-motor and language is 
0.81 to 0.84; whereas, for adaptive behavior, it is 0.72 
to 0.87. The interrater reliability is 0.67 to 0.81. The 
classification accuracy for delays in development is 
0.82 and language delays 0.89 in the BSID 4th edition 
(Piñon, 2010). 
Bayley-IV is based on the theory of the neuro-
environmental model of development (Floyd et al., 
2015; Alfonso et al., 2022) and includes new 
normative data based on a more diverse and 
representative sample of children (Bayley & Aylward, 
2019; Alfonso et al., 2022). 
 
Limitations  
The Bayley III edition has faced criticism for 
overestimating developmental abilities of children, 
thus considered ignoring children who need 
intervention. This is more evident in cognitive, 
language and motor domains (Anderson & Burnett, 
2017a). Studies also indicate that Bayley ha limited 
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predictive validity for intelligence or academic 
performance. The test retest reliability indicated 
inconsistencies thus questioning the reliability of the 
scale especially with children in early years (Koshy et 
al., 2024). Test is also time consuming, expensive and 
require professional training to administer the scale. 
Moreover, the scale is standardized for specific 
population and not suitable for children from diverse 
backgrounds.  
 
1.3 The Battelle Developmental Inventory (BDI) 
2nd and 3rd edition  
The Battelle Developmental Inventory (BDI) was 
initially developed by Jen Newborg and colleagues at 
the Battelle Memorial Institute in 1983 (Cunha et al., 
2018b). It was designed to evaluate the developmental 
skills of children from birth to 8 years of age, with 
emphasis on the early identification of developmental 
delays and disabilities (Newborg & Company, 2005).  
The BDI is one of the assessments used to monitor 
the five developmental domains outlined in the 
Individuals with Disabilities Education Act (IDEA) 
Part C (Berls & McEwen, 1999; Macy et al., 2015; 
Stone-MacDonald et al., 2018). These domains are 
further divided into subcategories: Adaptive, 
Personal-Social, Communication, Motor, and 
Cognitive, which can be administered in both English 
and Spanish languages (Encyclopedia of Child 
Behavior and Development, 2011). The 3rd edition of 
the BDI, developed in 2019, includes a new domain 
on social-emotional development to evaluate 
emotional regulation, social relationships, and play 
skills (Kilburn, 2020).  
The normative sample for the BDI-2 consisted of 
5,000 children from the United States, and the BDI-
3 sample consisted of over 6,000 children from the 
United States and Canada. Both editions were 
normed on different demographic variables such as 
gender, race/ethnicity, parental education, and 
geographic region (Newborg & Company, 2005). 
Their reliability ranges from 0.98 to 0.99; test 
consistency is above 0.80; and validity is reported to 
be 0.63 for receptive BDI-2 and 0.73 for expressive. 
The total domain score on validity is 0.72, and cut-off 
scores indicate acceptable sensitivity and specificity 
(Bliss, 2007; Stone-MacDonald, Pizzo and Feldman, 

2018). However, scarce evidence is available on the 
reliability and validity of BDI-3, yet according to the 
publisher's website, the BDI-3 has internal consistency 
reliability coefficients ranging from .73 to .98 for 
different subtests and test-retest reliability coefficients 
ranging from .60 to .99 (Newborg, 2020). 
 
Limitations  
As noted by several researchers one potential 
drawback of the BDI is its lengthy administration time 
(90 minutes), as well as the time required to score the 
assessment. To address this issue, the Battelle 
Development Screening Test was developed as a 
quicker assessment tool for identifying developmental 
delays in children. While the BDI has primarily been 
used in American populations, several studies have 
highlighted its potential for effective use in different 
cultural contexts (Cunha et al., 2018a). However, it is 
noteworthy that neither the BDI 2nd nor 3rd edition 
covers emotional regulation or executive functioning.  
 
1.4 The Vineland Adaptive Behavior Scale 3rd 
Edition 
The Vineland Adaptive Behavior Scale 3rd edition, 
developed by Sara et al. (2016) is an updated version 
of the Vineland Adaptive Behavior Scale 2nd edition 
(Sparrow & Saulnier, 2016). This scale measures 
adaptive behaviors from birth to 90 years of age and 
assesses skills such as communication, daily activities, 
and interactional behaviors. The subdomains of the 
scale consist of receptive, expressive, written, personal, 
domestic/numeric, school-related activities, social 
interaction, play skills, problem-solving abilities, and 
gross and fine motor skills.  
The normative sample for the parent/caregiver form 
was 2,560 individuals, and for the teacher form, it was 
1,415 individuals. The total administration time for 
the scale ranges from 10 minutes for parent/caregiver 
forms to 40 minutes for comprehensive interview 
forms and can easily be administered by a therapist 
with a Master’s degree (Sparrowtti & Saulnier, 2016; 
Pepperdine & McCrimmon, 2018). 
Internal consistency of the Vineland Adaptive 
Behavior Scale 3 ranges from 0.94 to 0.99, and the 
reliability for all domain-level forms and adaptive 
behavior composite is between 0.86 to 0.97 
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(Pepperdine & McCrimmon, 2018). The test-retest 
reliability for the comprehensive form adaptive 
domains and adaptive behavior composite is from 
0.64 to 0.94 across all ages and 0.62 to 0.92 for all 
domain-level adaptive domains and adaptive behavior 
composites. The interrater and inter-interviewer 
reliability for comprehensive form adaptive and 
adaptive behavior composite is between 0.61 and 
0.87, and the range is between 0.58 and 0.93 for all 
domain-level adaptive domains and adaptive 
behavioral composite. The concurrent validity range 
is from 0.32 to 0.83 (Sparrowtti & Saulnier, 2016; 
Farmer et al., 2019). 
 
Limitations  
Despite various strengths of scale, there are 
inconsistencies between subscales and interrater 
reliability variability (Farmer et al., 2019). Moreover, 
the Vineland Adaptive Behavior Scale 3 is 
representative of the US population, so there is a 
possibility of cultural biases that could affect the 
objectivity of the results. In addition, it relies on 
parents' or caregiver’s information. Hence, there are 
chances of bias and inaccuracies (Kanne et al., 2011). 
Therefore, the scale is not suitable for children with 
ineffective communication skills (Carter et al., 2004; 
Volkmar et al., 2014). Most researchers or therapists 
prefer online scoring due to the time-consuming 
manual scoring. However, online scoring has 
additional financial costs (Carter et al., 2017). 
 
1.5   Brigance Early Childhood Screens III 
According to research by Glascoe et al. (1992), the 
Brigance Early Childhood Screen-III is an effective 
tool for diagnosing developmental delays in children 
aged from birth to seven years of age. The tool 
includes different screens for infants, toddlers, early 
preschoolers, and preschoolers. It consists of four 
assessments: the Early Child Development Inventory 
(ECDI); Infant and Toddler Developmental 
Inventory (ITDI); Preschool Developmental Inventory 
(PDI); and the Comprehensive Inventory of Basic 
Skills (CIBS II) (Brigance® Early Childhood Screens III, 
n.d.; Dockrell et al., 2017).  

The Brigance Early Childhood Screen-III was first 
developed in the 1980s. Later, after extensive research 
of over 25 years and user requests, the Brigance Infant 
and Toddlers’ Screener was developed to assess 
development delays in the first few years of children's 
lives. The screens are criterion-referenced and can be 
scored in 15 minutes. Moreover, they diagnose 
children with language delays, difficulties, learning 
problems, and delays in cognition (Glascoe, 2002; 
French, 2013; Pyle et al., 2018).  
The screens have been standardized on a sample of 
11,000 children selected through stratified sampling 
based on ethnic background, topographies, and 
socioeconomic status (Martin & Whiteman, 2017). 
The sensitivity of the screens ranges from 82 to 86%, 
and the specificity is 84%, indicating high accuracy. 
The internal consistency and correlation for test 
consistency reliability range from 0.84 to 0.99, and 
inter-rater reliability ranges from 0.90 to 0.99 
(Glascoe, 1997). 
The validity of the screens is also high, with content 
validity based on subject matter experts and extensive 
literature on early childhood development (Martin & 
Whiteman, 2017). Factor analysis indicates strong 
construct validity for the items, and concurrent 
validity is highly correlated to measures of motor 
development, language, and academic skills, ranging 
from 0.66 to 0.97. Furthermore, the screens have a 
high degree of predictive and discriminate validity 
(Mantzicopoulos, 1999; Pyle et al., 2018). 
Limitations  
Various researchers recommend cross-validation, 
longitudinal studies, and the use of screens on 
children with diverse cultural backgrounds (Brigance, 
2016). However, to obtain a complete picture of 
development, it is necessary to rely on multiple 
assessments (Janus & Offord, 2007). Moreover, it is 
noteworthy that the screens are available in only 
English language and may not be suitable for bilingual 
children or those who speak other languages (French, 
2013).  
 

1.6 Denver Development Screener 
The Denver Developmental Screener is widely used 
for assessing child development from birth to 6 years 
of age. It was first developed in 1967 and has been 
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standardized over the past 23 years (Frankenburg and 
Dodds, 1967; Sperhac and Salzer, 1976). The screener 
was standardized with a population of 2096 children 
in Denver; the test-retest reliability is reported to be 
95.8%; and the inter-rater reliability is 90% 
(Frankenburg et al., 1992). 
 
Limitation  
However, research conducted by Thomson Delmar 
Learning (2007) reported that the screener has a high 
sensitivity rate of 83% yet limited specificity. Another 
limitation of the Denver Developmental Screener is 
its cultural bias. Therefore, it is recommended to 
conduct cross-validation and longitudinal studies to 
ensure that the screener is appropriate for children 
with diverse cultural backgrounds (Luiz et al., 2004). 
 
1.7 Development Assessment of Young Children 
(DAYC) 2nd edition 
The Development Assessment of Young Children 2nd 
Edition, developed by Voress, Maddox, and Hammill, 
is a norm-referenced test covering five domains: 
Adaptive behavior, cognition, communication, social-
emotional development, and physical development 
(Voress & Maddox, 2013). It consists of a total of 88 
items in the cognitive domain, 78 items in the 
communication domain, 63 items in the social-
emotional domain, 87 items in the physical 
development domain, and 64 items in the adaptive 
behavior domain (Voress and Maddox, 2013; Melissa 
D Swartzmiller, 2014)(Swartzmiller, 2014b).  
The test takes 50 to 100 minutes to administer, with 
each subtest taking 10-20 minutes. The sample for 
norms was 1832 children from the US, and data was 
collected for 2009-2011. The reliability for the 
domains is from 0.80 to 0.98, test-retest reliability for 
domains is 0.70 to 0.91, and for subdomains, it is 0.82 
to 0.90 (Swartzmiller, 2014a). The criterion predictive 
validity was evaluated by comparing it with the 
Battelle Development Inventory 2nd Edition and the 
Development Observation Checklist System 2nd 
Edition (Gannon, 2007).  
 
Limitations  
The accuracy, sensitivity, and specificity for language 
delay were above 0.70 (Voress & Maddox, 2013). 

However, the DAYC 2nd edition may offer inadequate 
results on domains related to infants under 9 months 
of age, and it has an item gradient that is different 
from other measures used to predict developmental 
delays in children (Swartzmiller, 2014b). 
 
1.8 Parents’ Evaluation of Developmental Status 
(PEDS) 
PEDS is an evidence-based tool for detecting delays in 
child development or problems in the behavior of 
children from birth to 7 years of age. It was developed 
by Dr. Frances Page Glascoe in 1998 and consists of 
10 items to be filled by parents  (Glascoe, 2000; 
Chunsuwan et al., 2016). The domains covered in 
PEDS are expressive, receptive language, fine and 
gross motor skills, global/cognitive, self-help, and 
socio-emotional (Woolfenden et al., 2014). PEDS is 
translated into 32 different languages such as Spanish, 
French, Chinese, Portuguese, German, Arabic, 
Italian, Korean, Thai, Turkish, Dutch, Danish, 
Norwegian, Swedish, and Finnish (Chunsuwan et al., 
2016; Copeland, 2017).  
The normative Sample of PEDS includes 1,000 
developing children aged 0-8 years from diverse 
ethnicities and socioeconomic backgrounds (Glascoe, 
2000). The PEDS test consistency reliability is 0.98 to 
0.99 and inter-rater reliability is 0.82 to 0.92. The 
assessment is also highly valid and the correlation 
ranges from 0.90 to 0.99. The sensitivity is 0.79 and 
the specificity is 0.89, which is considered moderate 
(Brothers et al., 2008; Vameghi et al., 2015). 
 
Limitations  
PEDS is not a diagnostic but a screening tool. 
Therefore, if any red flags are identified by PEDS, it is 
necessary to conduct a detailed assessment to confirm 
the concerns (Glascoe, 2005). Besides, PEDS has 
subjective nuances that may not consider cultural 
contexts (Coghlan et al., 2003; Mukherjee et al., 2022; 
Sheel et al., 2023). 
 
1.9 Mullen Scales of Early Learning (MSEL) 
The Mullen Scale of Early Learning (MSEL) was 
developed by Dr. Eileen Mullen in 1995 as a norm-
referenced test that measures visual acuity, gross and 
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fine motor skills, and receptive and expressive 
language of 0-5-year-old children (Mullen, 1995; 
Dumont et al., 2014). MSEL has been translated into 
Spanish and four South African languages (Bornman 
et al., 2018; Connery et al., 2019; Colbert et al., 2020). 
The scales are also adapted in other cultures 
(Milosavljevic et al., 2019; Nimkar et al., 2021).  
The standardization sample includes 1849 children 
from birth to 68 months of age (Mullen, 1995), and it 
is considered highly effective in the assessment of 
children with ASD.  
Research on convergent and divergent validity of the 
MSEL indicates strong standardized scores such as 
0.89 for visual reception, 0.84 for fine motor, 0.84 for 
fine motor, 0.92, and 0.89 for receptive and expressive 
language (Bishop et al., 2011; Burns et al., 2013).  
 
Limitations  
MSEL has been reported to diagnose neuro-
developmental conditions but with limited criterion 
ability across different clinical groups. Therefore, 
additional research is needed to enhance its sensitivity 
(Swineford et al., 2015). Moreover, the test is relatively 
expensive and excludes children with disabilities from 
standardization. Besides, there is limited evidence of 
concurrent, content, and construct validity of the test 
(Bedford et al., 2013). 
 
1.10 Rosette Infant and Toddler Scale 
The Rosette Infant and Toddler scale was initially 
published in 1990 by Louis Rosette, with minor 
revisions made in later versions in 2005 and 2006. It 
was meant to fill the gap in the assessment of pre-
verbal and verbal skills in children up to 3 years of age. 
The scale has also been translated into English and 
Spanish languages (Moon, 2019). It assesses six 
domains: caregiver interaction and attachment; use of 
language in social settings; gestures; play skills; 
understanding of language; and production of 
language (Ritvo, 2013). 
 
Limitations  
The Rosette scale is a criterion-referenced test and was 
not specifically developed for screening Autism 
Spectrum Disorder, but it can be used as part of test 

batteries for assessment of children with ASD 
(Rossetti, 2006). Moreover, it is an effective tool for 
assessing developmental delays and determining mild, 
moderate, and severe levels of communication delays. 
Nonetheless, the psychometric properties of the 
Rosette Infant and Toddler scale are not reported in 
the manual. Therefore, it cannot be used for 
diagnostic purposes (Hutchins, 2021). 
 
1.11 Kent Inventory of Development Skills 3rd 
Edition 
Kent Inventory of Development Skills was developed 
by Reuter, Katoff and Wozniak, (2000). It is a parents-
based assessment and consists of items covering 
motor, self-help, cognitive, communication, and 
social skills. KIDS consists of 252 items and takes 45 
minutes to administer (Schludermann, 2001). It can 
be used effectively with populations of the 
Netherlands, Spain, Russia, Hungary, and other 
English-speaking countries. It is paper-based, but PC-
based software is also available.  
The scale can be used for infants from birth to 15 
months of age and is useful for children with severe 
developmental delays of age 6 years. The scale is 
standardized with 706 infants. The internal 
consistency is 0.95, and the ranges for test-retest 
reliability are 0.86 and 0.98. Scale validity is 0.95, and 
for 5 domains it is between 0.80 and 0.88.  
 
Limitations  
KIDS’ parent-based assessment makes it subject to 
inaccuracies, especially if parents have limited 
knowledge of child development. Another limitation 
is that it is standardized with a small sample size which 
makes its reliability and validity susceptible to 
application in a generalized population. Furthermore, 
it covers only infants from birth to 15 months of age 
and is useful only for children with severe 
developmental delays up to age 6 years of age 
(Schludermann, 2001). 
 
1.12 The Ounce Scale 
The Ounce scale is an observational tool that is 
administered through parents. It is a norm-referenced 
test designed for from birth to 41 months of age and 
is also translated into Spanish language (Meisels et al., 
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2010a). The scale covers six areas of development 
including interpersonal relationships, self-awareness, 
peer relationships, language skills, analytical skills, 
and motor coordination (Ringwalt, 2008b). In 
addition to monitoring the biological and 
psychological aspects of growth, the Ounce scale 
provides guidelines to caregivers as well (Meisels et al., 
2010b). The reliability of the Ounce scale ranges from 
0.19 to 0.89, and several studies have shown that it is 
up to 70% accurate in screening children at risk 
(Ringwalt, 2008a) 
 
Limitations  
However, the limited data used in several studies 
highlights generalizability issues in its use. Another 
limitation is its subjective nature because of parent-
based administration. Furthermore, although it 
screens for further evaluation, it does not diagnose 
developmental delays. 
 
1.13 Developmental Profile 3 & 4 (DP-3) 
The DP-3 was developed by Alpern (2007), and the 
latest version, DP-4, was developed in 2020. The 
Development Profile measures five domains of 
development: physical development, adaptive skills, 
social development, emotional development, and 
cognition and communicative development of 
children. The latest version, with 190 items, is 
appropriate for assessing developmental aspects from 
birth to 21.11 years of age. The scale is translated into 
Bulgarian, Czech, Danish, and Spanish languages, 
and administration of this test takes 20-40 minutes, 
with parent/caregiver interview forms, checklist 
forms, teacher checklist forms, and clinician rating 
forms (Ringwalt, 2008a). 
DP-4 has an internal consistency of 0.80-0.97, and 
construct validity is confirmed through inter-scale 
correlations, factor analysis, and Rasch 
analyses(Developmental Profile 4 Manual, 2020). Its 
specificity is 0.99 and sensitivity is 0.56. 
Standardization was done on a sample of 2216 
individuals, and the clinical sample included 348 
children with a diagnosis of Autism Spectrum 
Disorder, Attention-Deficit Hyperactivity Disorder, 
children with intellectual, learning, physical, and 
other disabilities, hearing-impairment, psychiatric 

issues, speech and language-related issues, and visual 
impairment (Alpern, 2020).  
 
Limitations  
DP-4 cannot be used for diagnostic purposes alone; 
rather, it should be used with other formal 
assessments, parent/caregiver interviews, history of 
the child, and observation of a child. The sensitivity 
of DP4 is low, which implies that it may not detect 
development delays or disorders. Furthermore, it 
lacks relevant evidence from different ethnic 
backgrounds. Therefore, administrators need 
professional competence to complete the test.  
 
1.14 Preschool Language Scale 5 
PLS-5 is a professional assessment scale with an 
English version developed in 2011 and a Spanish 
version developed in 2012 by Zimmerman, Steiner, 
and Pond (Restrepo & Silverman, 2001). It is both 
norm-referenced and criterion-referenced and covers 
attention, play skills, gestures, vocalization, social 
communication, semantic understanding, receptive 
and expressive language as well as emergent literacy 
skills in children from birth to 7.11 years of age 
(Zimmerman et al., 1979). The scale is standardized 
with a sample of 1400 children, and norms are also 
explained for different age intervals (Wiig et al., 
2014). It takes approximately 45-60 minutes to 
administer (Riley et al., 2019).  
PLS-5 is translated into Turkish. However, the 
previous versions have been translated into several 
languages (Sahli & Belgin, 2017). The reliability of the 
scale ranges from 0.86 to 0.95; inter-rater reliability is 
0.96 to 0.99; and inter-item consistency is 0.91 and 
0.98. The sensitivity of the scale is reported to be 0.83 
and the specificity is 0.78 (Riley et al., 2019; Lyons, 
2021). 
 
Limitations  
Supporting evidence is missing regarding the accurate 
validity and reliability of PLS-5. Although the scale is 
widely used, cultural biases, language barriers, and 
children’s interaction with the objects of interest raise 
several concerns. The scale does serve screening 
purposes, but for diagnosis, it needs to be used in 
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combination with other batteries (Lee Zimmerman et 
al., 2012). 
 
1.15 Receptive-Expressive Emergent Language Test 
(REEL 3rd edition) 
REEL 3rd edition as a norm-reference test was 
developed by Kenneth et al. (2003). It measures both 
receptive and expressive language from birth to 3 years 
of age (Technical, 2021). Its reliability scores are above 
0.90. The test-retest score is reported to be consistent, 
but specificity and sensitivity are not reported. Norms 
were developed on 1,112 infants and toddlers from 
2001 to 2002. The test consists of 60 items, but they 
are divided into different age groups. It takes 20 
minutes to administer the test (Bzoch et al., 2003a). 
 
Limitations 
REEL is limited to only language scores and most of 
the evidence highlights parents’ difficulty in 
understanding the items. The test is in a Yes/No 
format, which makes it restricted to only what is asked 
rather than what parents would like to share (Bzoch et 
al., 2003b). 
 
Conclusion 
The findings underscore that all pre-linguistic skills 
should be covered on a single scale to assess the pre-
linguistic skills. Most of the scales were initially 
developed to assess the stage of language acquisition 
in early childhood, but the initial versions were 
improved based on research findings. Further 
different editions were developed for most of the 
scales to cover social and emotional domains, which 
highlight the need for a holistic tool that exclusively 
covers pre-linguistic skills. Hence, it is concluded that 
we need to develop a tool for pre-linguistic assessment 
skills that covers all pre-linguistic skills including 
reflexes, eye contact, attention, intent, play skills, 
social referencing, gestures, and emotions. Moreover, 
this tool must also adopt a standard approach to 
define the specific domains of child development, 
such as cognition, language, cultural knowledge, 
social-emotional development, language acquisition, 
motor development, and emerging literacy.  
 
 

Theoretical and Practical Implications:  
The current review has utilized “theory of change”. 
The focus is not on “type of scales used for assessment 
of child language but to get a deeper understanding of 
“what are the best scale, why they are considered good 
and what can be done to develop a future 
assessment?”.The review has helped in defining the 
taxonomy of pre-linguistic skills. In addition, it 
facilitated in developing a tool that is culturally 
appropriate and covering the complex nature of pre-
linguistic skills. The new scale is based on three 
domains of Pre-linguistic skills: the foundational 
sensory motor skills, social interaction and 
communication skills and Emotional and expressive 
skills and give more comprehensive evaluation of a 
child. This new scale is using both Artificial 
intelligence and Clinician decision making for a 
better intervention. 
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