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Abstract

Differential Diagnosis of Late Talking Toddlers

Katherine Ann Beaman, M. A.

The University of Texas at Austin, 2015

Supervisor: Barbara Davis

Abstract: The goal of this report is to review contemporary literature on late

talking (LT) toddlers.  The importance of early identification and intervention is

underlined relative to public policy in the US related to availability of services of children

0-3. The varied definitions utilized by researchers are reviewed, and critiqued as they

relate to valid differential diagnosis.  Possible predictive demographic factors including

gender and family variables have not been found to account for a large amount of

variation in language abilities related to differential diagnosis.  Lexical processing

variables including prelinguistic development, fast mapping, attentional bias,

phonotactics, and pragmatic language use were reviewed as well. In this area of language

processing, there is no broad consensus in the literature on the power of these

developmental issues to predict longer-term outcomes. Limitations of the research and

future considerations are discussed. In addition, a short pamphlet has been developed for

potential use by practicing SLPs as well as for distribution to parents on this topic related

to late talking toddlers.
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INTRODUCTION

Learning to talk is a complex process influenced by multiple factors, and this

achievement does not come easily for all children. Importantly, there is variability in

language learning (Fernald & Marchman, 2012), and Rescorla (2005, 2009) proposes a

dimensional perspective on the process of language development. According to this

view, children’s language abilities fall along a spectrum.  As part of the dimensional

perspective on language, children are seen as being endowed at birth with individual

language differences, which remain stable throughout their entire lifespan. Some children

have an above-average language endowment for learning language, while others have

below-average capacities for language learning.

What happens to children who fall in the lower end of the language ability

continuum and who experience challenges and difficulties while learning to talk? One

term that professionals who work with children have applied to these toddlers is “late

talker” (LT) (Rescorla, 2009). Though LT is not a clinical diagnostic category (Rescorla,

2009), it is a term that is used by professionals to describe toddlers who experience

difficulties in the area of lexical development. At present, there is not a clinical or

research based agreement on the definition of the inclusionary and exclusionary

components of a LT’s language abilities (Fernald & Marchman, 2012; Rescorla, Mirak,

& Singh, 2000; Dale, Price, Bishop, & Plomin, 2003; Jones, 2003; Jones & Smith, 2005;

Ellis Weismer, Venker, Evans, & Moyle, 2013; Stokes & Klee, 2009; Rescorla, 2000;

Rescorla, 2009). However, researchers suggest that these children should be considered

LT if they have fewer than 50 words and/or do not produce 2-word combinations by their

2nd birthday in the absence of cognitive, medical, or receptive language delays.
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The trajectory of language development for LT toddlers varies. On one hand, LT

toddlers’ delays may resolve by their 3rd or 4th birthdays (Dale et al., 2003) resulting in

normalization of language abilities to developmental expectations set forth for typically

developing (TD) peers. These toddlers have been termed “late bloomers” (Stokes, Kern,

dos Santos, 2012). On the other hand, delays may persist into preschool age and also

through the adolescence years. The trajectory of language development in LT toddlers is

important because, according to Stokes (2010), there is little research available which

serves to differentiate which LT toddlers will “bloom”. The purpose of the following

report is to review contemporary literature on LT toddlers in support of practicing Speech

Language Pathologists (SLPs) in early identification of LT toddlers to enable early

intervention during the crucial years of language development.

In a longitudinal study conducted by Dale and colleagues (2003), toddlers’

language development was assessed to determine their language development trajectory.

The 5,208 participants were from England and Wales, and assessment measures were

obtained at the age of 2 years and 3 and/or 4 years of age. Language ability was evaluated

through the administration of the MacArthur Communicative Development Inventory:

U.K. Short Form (MCDI:UKSF; Dionne, Dale, Boivin, & Plomin, 2003), which was an

altered version of the MacArthur Communicative Development Inventory (MCDI; Fenson

et al., 1994) and the Parent Report of Children’s Abilities (Oliver, Dale, Saudino, Pike,

Plomin, 2002).  The results were reported in the areas of vocabulary, grammar, nonverbal

ability, and various more advanced language abilities such as abstract language.  The 802

toddlers who were considered to be in the LT group were characterized as having

vocabulary scores “close to the 10th percentile” (Dale et al., 2003), and delays in

grammar, which was often indicative by no 2-word combinations. Measures obtained

revealed that language difficulties persisted in 44.1% of LTs at the age of 3 and in 40.2%
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at the age of 4. Conversely, the results demonstrate that a large percentage of children

considered LT spontaneously improve to have language abilities within the normal range

before they reach kindergarten (Dale et al., 2003).

Though children who are considered LT may eventually make enough progress in

their language development to be considered within the normal range of development

before they reach kindergarten (Dale et al., 2003), not all LT experience the same amount

of gain in their language development. Ellis Weismer et al., (2013) stated that those LT

toddlers whose delays persist are at risk for being diagnosed as Speech Language

Impaired (SLI). SLI is defined by Rescorla (2000) as a primary language delay in the

absence of nonverbal cognitive delays and hearing impairment when all other possible

diagnosis which include a language impairment element have been ruled out. Rescorla

(2009) would describe children with SLI as having weaker language abilities along the

continuum of language abilities.

Contemporary research has examined how children who previously identified as

LT in toddlerhood continue to exhibit differences in language abilities as they age. The

language and reading abilities in children who were previously identified as LT were

examined by Rescorla (2002).  The participants included 22 previously identified LT and

15 TD peers from middle- to upper middle-class white families. Both group participants

were members of a larger research cohort that was initially seen between the ages of 24-

31 months, and were matched in terms of age and nonverbal abilities.  The TD group had

a slight but insignificant advantage in terms of socioeconomic status (SES). Though the

LT group exhibited within normal limits on receptive language measures at intake, their

scores were significantly lower than the TD peers.  Additionally, the LT group presented

with an expressive language average of 18 months, and an expressive vocabulary of

24.55 words compared to the 228.50 words reported for their TD peers. At age 13, the
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children were administered portions of the following assessments to obtain measures in

the areas of vocabulary, grammar, verbal memory, and reading: Wechsler Adult

Intelligence Scale—Third Edition (WAIS—III; Wechsler, 1997a), Woodcock—Johnson

Psychoeducational Battery Tests of Achievement-Third Edition (WJ—III; Woodcock,

McGrew, & Mather, 2001), Comprehensive Assessment of Spoken Language (CASL;

Carrow-Woolfolk, 1999), and the Wechsler Memory Scale—Third Edition (WMS-III;

Wechsler, 1997b). The differences in scores in all four areas was significant, despite the

LT group performing within the average range of national norms (Rescorla, 2000). One

limitation of this study is that the sample size is small, and an explanation was not

provided in terms of the attrition rate from the original cohort. However, these results are

indicative of the overall weaker language abilities of children who were once considered

to be LT, despite language measures at later ages falling within an average range

(Rescorla, 2000).

Just as Rescorla (2002) explored how reading and language abilities of 13-year-

old children differed between those who were previously identified LT and TD as

toddlers, Resclorla (2005, 2009) utilized a longitudinal design to also explore how

language abilities differed even later into adolescence. In a series of longitudinal studies,

Rescorla (2005, 2009) followed LT and TD toddlers into late adolescence in which

multiple components of language were assessed to determine how language abilities

differed between the two groups as they aged. At age 13, Rescorla (2005) assessed 28

previously labeled LT and 25 previously labeled TD toddlers that were part of a larger,

original cohort.  Both groups were matched at intake based on age, SES, and nonverbal

ability. Of importance, although the group of LT toddlers were within normal range in

their receptive abilities at intake, they scored significantly lower than their TD matched

peers (Paul, 1993). Additionally, at intake, the LT group had a productive vocabulary
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average of 20 words, while the TD group had an average of 233 words (Paul, 1993).  The

assessments conducted when the children were 13 were as follows: Wechsler Intelligence

Scale for Children—Third Edition (WISC—III; Wechsler, 1991), Wechsler Individual

Achievement Test (WIAT; Wechsler, 1992), Test of Written Language—Third Edition

(TOWL-3; Hammill & Larsen, 1996), Test of Adolescent and Adult Language—Third

Edition (TOAL; Hammell, Brown, Larsen, & Wiederholt, 1994), Clinical Evaluation of

Language Fundamentals—Third Edition (CELF-3; Semel, Wiig, & Secord, 1995), Test of

Language Competence—Expanded Edition (TLC; Wigg 7 Secord, 1989), Qualitative

Reading Inventory—II (QRI-II; Leslie & Caldwell, 1995), Test of Word Reading

Efficiency (TOWR; Torgesen, Wagner, & Rashotte, 1999), and a pseudoword repetition

task.  The results were reported for the areas of vocabulary, grammar, verbal memory,

and reading mechanics (Rescorla, 2005). Results indicated that the LT group scored

within the normal range on all measures. However, when the scores of the LT group were

compared to their TD peers, the scores were significantly different in the areas of

vocabulary, grammar, and verbal memory. It is important to remember that that the

number of participants in both the LT and TD group is considered to constitute a

relatively small sample size. Additionally, the amount of therapy that a participant

received was not factored into the results.  There is a possibility that participants in the

LT group received intervention throughout their entire educational experience, or that

they did not receive any support.  Therefore, it is unknown if the scores obtained by the

LT group at age 13 represent natural maturational language development, maturational

plus consistent intervention growth, or a combination of the two (Rescorla, 2005), and the

amount of change measured might affected depending on if therapy was received or not.

As an extension of the same longitudinal study, Rescorla (2009) later retested the

same group of participants at age 17. Twenty-six previously labeled LT and 23
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previously labeled TD peers were evaluated in the areas of vocabulary/grammar, verbal

memory, and reading by a variety of assessments.  Subtests from the Wechsler Adult

Intelligence Scale-III (Wechsler, 1997a), Woodcock-Johnson Psychoeducational Battery-

Third Edition (Woodcock et al., 2001), Comprehensive Assessment of Spoken Language

(Carrow-Woolfold, 1999), and the Wechsler Memory Scale-Third Edition (Wechsler,

1997b) were administered.  Results revealed that LT toddlers exhibited within average

range language abilities as late adolescents, yet they scored significantly below their TD

matched peers in the areas of vocabulary/grammar and verbal memory (Rescorla, 2009).

One strength of the Rescorla (2009) study is that explanations were provided

regarding participant attrition, and analysis revealed that attrition was not a significant

factor in the results.  One discrepancy noted within the larger longitudinal study

(Rescorla, 2005; Rescorla, 2009), is that though the same broad areas were assessed at

age 17, the assessment tools utilized were different than the assessment tools utilized at

age 13. Additionally, the broad groupings of the main areas assessed differ at age 13 and

17.  For example, at age 13, the areas of vocabulary and grammar were considered

separate aggregates (Rescorla, 2005), whereas at age 17, vocabulary and grammar were

considered 1 aggregate (Rescorla, 2009). Consequently, long-term patterns of

performance in each area individually cannot be easily recorded.  Nonetheless, difference

between LT and TD in overall performances was apparent in both phases of the

longitudinal study (Rescorla, 2005; Rescorla, 2009).

Overall, the results from the Resorla (2005, 2009) longitudinal studies revealed

that although scores were within the normal range, they were significantly lower for those

adolescents who had previously been identified as LT compared to their TD matched

peers. Though research has shown that individuals formally labeled as LT can progress in

language development enough to score within normal limits on various measures of
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language abilities, subclinical differences are found repeatedly (Dale et al., 2003;

Rescorla, 2005; Rescoral, 2009). These results illustrate Rescorla’s dimensional view of

language development.

In summary, research suggests that LT toddlers are typically characterized as

being 24 months of age with less than 50 words, and/or no 2-word combination.

Additionally, children who exhibit motor or cognitive delays, or who have a medically

diagnosed condition which results in a high likelihood of exhibiting speech and language

delays are excluded from the category of LT. However, some researchers define LT

toddlers as those who fall near the 10th percentile (Dale et al., 2003).  Inconsistencies

within available research regarding a set definition makes clinical differential diagnosis

difficult between LT toddlers whose delays will resolve and those whose delays will

continue to persist, unlike medical diagnosis such as cleft palate, which have set

inclusionary and exclusionary criteria, LT is not as easily defined, which makes

identifying those toddlers more challenging for professionals. Some toddlers will

continue to exhibit delays as they age, while others will develop language which is

considered to fall within typical expectations.

Due to the potential risk of continued language delays past toddlerhood, these

children are often referred to Early Childhood Intervention (ECI) or to private practices

for evaluation. ECI is a federal program available for children and their families from

birth to 36 months old who have specific medically diagnosed condition or

developmental delays in the areas of speech/language, motor, social, and or adaptive

development (Texas Department of Assistive and Rehabilitative Services, 2015a). Some

conditions such as Autism, Down syndrome, Cerebral Palsy, cleft palate, and Seizure

Disorders are conditions which a medical professional must diagnose, and they frequently

impact a child’s speech and language development.  As a result, children who have a
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medically diagnosed condition do not have to meet the same eligibility requirements as

children who exhibit developmental delays (Texas Department of Assistive and

Rehabilitative Services, 2015a). ECI serves as a support for families as they work in

collaboration to help children reach their full potential. ECI services are provided in the

child’s natural environment, such as the home or daycare. ECI fulfills the Part C

component of the Individuals with Disability Education Act (IDEA) and is a federally

mandated law, though each state oversees the development and implementation of their

state’s EI program (Texas Department of Assistive and Rehabilitative Services, 2015b).

A referral for services can be made by a family member, pediatrician, friend, a

professional already working with the child and family, or through the Child Find

process. Child Find is a public awareness program with the goal of identifying infants

and toddlers with developmental delays and disabilities who might benefit from ECI

services (Texas Department of Assistive and Rehabilitative Services, 2015c).

Child Find involves various methods in pursuit of actively searching for and

assessing children who potentially exhibit delays and or disabilities (Texas Department of

Assistive and Rehabilitative Services, 2015). Compliance with Child Find laws may

include, but is not limited to, building professional relationships with and educating

pediatric medical professionals, educating professionals who work in the childcare

industry, and conducting screenings for children in childcare settings and providing

follow-up services as needed. The American Speech-Language Hearing Association’s

(ASHA) position statement says that Speech Language Pathologists (SLPs) should

provide services and support families as members of the ECI team in the process of

screening, assessing, diagnosing, and treating children who exhibit delays in

communication, language, and speech (ASHA, 2008).
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Identifying LTs by professionals is a challenge given the varied definitions

applied to the group as a whole. However, correctly differentiating which LT will

experience enough gains in their development to be considered on par with

developmental norms from those whose delays will persist is critical in terms of

providing services to those children who will truly benefit from ECI services. Given that

the definition of LT toddlers encompasses the age of children which is served by ECI

programs, accurate identification of LT toddlers is important.  SLPs who serve the

toddler age group will benefit from having access to current literature regarding the

differences between LT toddlers and TD peers as they strive to provide services to

toddlers who will most benefit from additional therapeutic support.

Compilation of current literature available for SLPs can support practicing

clinicians to make differential diagnoses between late bloomers who will not need further

clinical intervention and LT toddlers who need clinical intervention to develop age

appropriate speech and language skills. A review of the literature is relevant to the

clinical practice of SLPs so that more accurate predictions can be made through the

screening and assessment process with the ultimate purpose of providing services to those

children whose delays will persist if left untreated. This information can also support

SLPs in communicating with concerned family members regarding current information

on the topic.
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RISK FACTORS

In an effort to increase the reliability and validity of SLPs predictions of which

LT toddlers will experience transient versus persisting language delays, researchers have

focused their efforts exploring which factors other than language might serve as possible

predictors of the language trajectories. (Schjølberg, Eadie, Zachrisson, Øyen, & Prior,

2011; Dale et al., 2003; Stokes & Klee, 2009; Reilly, Wake, Ukoumunne, Bavin, Prior,

Cini, Conway, Eadie, Bretherton, 2010; Reilly, Wake, Bavin, Prior, Williams, Bretherton,

Eadie, Barrett, Ukoumunne, 2007; Reilly, Eadie, Bavin, Wake, Prior, Williams,

Bretherton, Barrett, Ukoumunne, 2006).  According to Schjølberg et al. (2011), knowing

which child, family, or environmental factors predict future language development

difficulties is critical to the process of accurately screening and providing EI services for

those children who will experience persisting language difficulties.

Schjølberg et al. (2011) explored how potential risk factors predict language

development in 18-month old Norwegian speaking toddlers.  Their data was obtained

from a subset of the larger Norwegian Mother and Child Cohort Study, and included

information from 42,107 18-month old toddlers. Risk factors were categorized into the

areas of child variables, family factors, and environmental factors. Child variables

included: gender, multiple birth, low 5-minute APGAR score, low birth weight, preterm

birth, sibling status, and infant temperament (Schjølberg et al., 2011). Family factors

included: parents’ age, parents’ education, socioeconomic status, diagnosis of gestational

diabetes, smoking during beginning and/or end of pregnancy, regular consumption of

alcohol during pregnancy, and maternal distress (Schjølberg et al., 2011).  Environmental

factors included: immigrant or minority group status, and child attending daycare prior to

the age of 18 months (Schjølberg et al., 2011). Parents completed a 4-item version of the
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18-month Ages and Stages Questionnaire (Bricker & Squires, 1999). A cut-point of 1 SD

below the mean was utilized to determine which toddlers were slow language learners

and which were typically developing.

Of the total number of participants, 9,032, or 21.5% of the total, met the criteria to

be considered slow language learners. Results indicated that all of the child factors,

except for fussy temperament, were significant in predicting which children were slow

language learners (Schjølberg et al., 2011). Male gender more than doubled the chance of

experience language difficulties at 18 months.  The family factors of low maternal

education, low income, alcohol consumption in the first trimester, and high maternal

distress were significant predictive factors.  Additionally, children who lived in a home

where a non-Norwegian language was spoken, significantly predicted that the child

would experience slower language development (Schjølberg et al., 2011). Overall, the

authors found a set of variables which indicate that a child is at risk for experiencing

slower language development at the age of 18 months. However, the variables only

accounted for about 4.1% to 6.3% of the variation in language measures (Schjølberg et

al., 2011).

A strength of Schjølberg et al.’s (2011) research, is that a large sample size was

studied. However, a large number of potential families chose not to participate. Those

families who responded might have had different characteristics from those that did not

participant, impacting study results.  Additionally, reporting on language development as

the toddlers aged might have revealed different results in terms of the amount of the

variability the child, family, and environmental factors played in future language abilities,

and not just at one static moment.

Stokes and Klee (2009) also investigated what factors might explain variability in

vocabulary scores of 232 monolingual British-English speaking toddlers ranging in age
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from 24 to 34 months.  The rationale Stokes and Klee (2009) provided for their research

was that language impacts future academic performance.  The participants’ parents

completed a questionnaire which asked for information regarding their child’s age,

medical history, family history of speech and language delay, parental education level,

language spoken in the  home, and if they had concerns about their child’s speech and

language development.  SES information was obtained through the completion of an

additional questionnaire. Parents also completed the MacArthur-Bates Communicative

Developmental Inventory: Word and Sentences (CDI; Fenson et al., 1993) which was

adapted for British-English.  Additional language measures were obtained through the

standardized tests of the Expressive One-Word Vocabulary Test (Brownell, 2000a) and

the Receptive One-Word Picture Vocabulary Test (Brownell, 2000b). Nonverbal

cognition was measured from The Visual Reception Scale of the Mullen Scales of Early

Learning (Mullen, 2003). Fast-mapping and non-word repetition tasks were also

administered to the participants.  Results revealed that chronological age accounted for

between 13-14% of variation in CDI scores despite the limited age range of the

participants (Stokes and Klee, 2009).  Additionally, females scored higher on the CDI.

However, vocabulary scores were not reportedly predicted by the mother’s education

level, family history of speech and language problems, number of children in the family,

birth order, positive history for ear infection, or SES. Overall, only the child variables of

gender and age predicted vocabulary skills, while family variables did not have predictive

value (Stokes and Klee, 2009).

One limitation of the Stokes and Klee (2009) study is that it was not a

longitudinal design, and therefore, only showed ability to predict vocabulary at a static

moment. Results revealed a high level of predictably for gender, however the participants

were not categorized as LT or TD. Consequently, although some factors were found to
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increase predictability of language scores, predictability in differentiating between LT

and TD was not investigated.

Dale et al. (2003) also explored how potential risk factors might assist in

predicting the language trajectory of toddlers, but they utilized a longitudinal design that

followed participants throughout toddlerhood.  In addition to the language variables

explored, they also sought to examine how including child and family factors may

support prediction of language development in toddlers.  The child factors of ear

infection/hearing loss and gender, and the family factor of SES, as measured by

occupational status and parents’ highest level of education, were analyzed to determine

the role they play in predicting the future language abilities in toddlers (Dale et al., 2003).

Eight thousand, three-hundred-six twins participated. Parents completed questionnaires

when their children were 18 months, and 3 and 4 years old.  Males and toddlers who had

mothers with fewer years of education were more likely to be identified as members of

the LT group. Results revealed that including the variables of gender, history of ear

infection, and maternal education did not assist in predicting language outcomes at the

age of 18 months, 3 or 4 years old (Dale et al., 2003).  Thus, though males were more

likely to be initially considered LTs, they were also more likely to experience enough

gains in their language abilities that they did not remain in the LT group. Results of job

status and fathers’ education level were not reported (Dale et al., 2003).  One strength of

the study is that there were a large number of participants.  Another strength is that it was

a longitudinal design which allowed the investigators to explore how risk factors

impacted language scores over time.

Three studies by Reilly et al. (2006, 2007, 2010) were part of a larger longitudinal

study conducted in Australia that examined how contributions from the child, family, and

environment potentially impacted and predicted language development in toddlers from
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age 8 months to 4 years.  The categories of possible risk/predictive factors investigated in

this cohort of studies include characteristics of the child, family, and environment (Reilly

et al., 2006; Reilly et al., 2007; Reilly et al., 2010). Child-related risk factors include:

male gender, twin birth, preterm birth, birth weight, and birth order. Family-related risk

factors include: family history of speech/language difficulties, non-English speaking

background, and socioeconomic status. Mother-related risk factors include: education

level, presence of mental health problems, vocabulary score, and age at birth of child

(Reilly et al., 2010). These factors were considered likely to influence language

development.

In the first of the series of studies, Reilly et al. (2006) sought to identify factors

associated with prelinguistic development. In total, 1,911 infants and their families

participated. Parents completed a questionnaire about their child’s birth, developmental,

and family history, and completed the Communication and Symbolic Behavior Scales

Infant-Toddler Checklist (CSBS; Wetherby & Prizant, 2002) when their child was 8 and

12 months. Maternal vocabulary was measured by a modified version of the Mill Hill

Vocabulary Scale (Raven, 1997).  Results revealed only one factor, female sex, was

associated with higher language scores at both 8 and 12 months (Reilly et al., 2006).

Conversely, twin birth, family history of speech and language problems, and being less

disadvantaged were all related to lower language scores on the CSBS (Reilly et al., 2006).

All other factors yielded inconsistent results, or weak relationships to the language

outcomes. Despite identifying possible predictors of language abilities, the factors only

accounted for about 5% of variation of scores on the CSBS (Reilly et al., 2006).  These

findings indicate, that although gender, family history of speech and language problems,

twinning, and SES factors were all related to language development, the relationship had

minimal impact on communication skills (Reilly et al., 2006).
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In the second study, Reilly et al. (2007), 1,720 infants from the initial Reilly et al.

(2006) study were re-evaluated at 24 months to investigate if and to what degree the

child, family, and environmental factors continued to impact the toddlers’ language

development. Parents again completed the CSBS Infant-Toddler Checklist (Wetherby &

Prizant, 2002), in addition to the MacArthur-Bates Communicative Development

Inventory (CDI; Fenson, Dale, Reznick, 1993).  Toddlers who scored below the 10th

percentile were considered LT (Reilly, et al., 2007).  Factors associated with higher CSBS

scores were female gender and higher maternal vocabulary, while older maternal age and

family history of speech and language problems were related with lower CSBS scores.

Factors associated with high CDI scores were female gender, birth order, and English-

speaking, while family history of speech and language problems tended to predict low

CDI scores.  In combination, the factors accounted for 4.3% of variation in the scores on

the CSBS, and 7% of variation in scores on the CDI.  Factors associated with being

categorized LT, which was composed of 333 toddlers, or 19.7%, were non-English

speaking, family history of speech and language problems, and lower maternal education.

However, these factors only accounted for 4% of variation of the language scores.

Overall, none of the 12 possible predictors of language outcomes were a strong predictor

of language abilities at 24 months. Furthermore, 12 month language scores were the

strongest predictor of future language abilities (Reilly, et al., 2007).

In the third phase of the longitudinal study, Reilly et al. (2010) investigated how

well child, family, and environmental factors predict language outcomes in 1,596 4-year

olds in Australia.  Language abilities were obtained from the Australian adaptation of the

Clinical Evaluation of Language Fundamentals- Preschool, Second Edition (CELF-P2;

Wiig, Secord, Semel, 2006). Nonverbal cognitive ability was obtained from matrices

subtest of the Kaufman Brief Intelligence Test, Second Edition (K-BIT2; Kaufman &
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Kaufman, 1990).  The cut-point indicating low language was ≤81 (>1.25 SD) below the

mean on the CELF-P2, and 20.6% of children met this criteria (Reilly et al., 2010).  The

factors which had the strongest predictive value of low language were: male gender, birth

weight, non-English speaking, maternal vocabulary, SES, and family history of speech

and language problems.  All of the potential predictive factors, in combination, accounted

for 18.9% and 20.9% of variation in the receptive and expressive scores of the CELF-P2.

However, when 2-year-old LT status was added into the analysis, the predictive value

increased to 23.6% and 30.4%.  Overall, the predictive factors demonstrated a moderate

ability to discriminate between children with and without low language, but including LT

status increased predictive ability.  Additionally, SES and low maternal education were

the only factors associated with low express and receptive scores, and low language

status. Gender was the only child factor that consistently related to 4-year-old language

abilities (Reilly et al., 2010).

One strength of the Reilly et al. (2006, 2007, 2010) cohort of studies is that it was

longitudinal, and allowed the researchers to investigate how risk factors potentially

impact language development over time. Another strength is that prematurity was

accounted for and age was adjusted accordingly (Reilly et al., 2006).  This adjustment

means that a child who was born premature, was not punished for not exhibiting the same

skills set as their full-term peers. Another strength is the researchers created a cut-off

point for differentiating TD and LT, not just “low language”.

A limitation in the Reilly et al. (2007) study is that 24 items on the CDI were

replaced due to differences in languages (American-English versus Australian English).

Since these changes were not included in the original CDI, the normative data obtained

from the sample would be different, and thus, invalidate the scores.  Another limitation is
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that different assessments were utilized by Reilly et al. (2007) and Reilly et al. (2010).

Therefore, direct comparisons between ages are difficult to make.

Overall, research into potential risk factors for children indicates that though there

are variables such as gender (Dale et al., 2003; Reilly et al., 2006; Stokes and Klee, 2009;

Reilly, et al., 2010; Schjølberg et al., 2011) and family history (Reilly et al., 2006; Reilly

et al., 2007), which imply a child is at risk for experiencing slower language learning than

shown by TD peers, the amount of variability that the factors explain in overall language

scores is small. Moreover, results were somewhat inconsistent between studies, in that

family history was found to be related to language development by Reilly et al. (2006)

and Reilly et al. (2007), but not by Stokes and Klee (2009).  Furthermore, early language

scores were found to be the best predictor of future language ability compared to the risk

factors assessed (Dale et al., 2003; Reilly et al., 2006; Reilly et al., 2007). The number of

participants in each study ranged from 232 participants (Stokes & Klee, 2009) to 42,107

participants (Schjølberg et al., 2011) which does not allow for individual language

differences to become significant. Additionally, the researchers did not utilize a

consistent LT definition or gold-standard by which language status was evaluated, nor a

consistent cut-off point to indicate LT status.  The lack of consensus within the research

adds to difficulties experienced by SLPs in identifying LTs who will benefit most from

services. The research does not provide strong evidence that would allow SLPs to rely on

child, family, and/or environmental factors to help them in differentiating between LT

toddlers who will gain skills adequate enough to be considered developmentally

appropriate versus those who will continue to exhibit persisting delays.
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Prelinguistic Development

Prelinguistic skills are the foundation for linguistic skills (Crais, Watson, &

Baranek, 2009).  Knowing the typical developmental progression of prelinguistic skills

and examining those skills as part of the assessment process may help SLPs to better

differentiate between those LT toddlers who will continue to experience delays, and those

whose delays will resolve without the help of ECI services. Prelinguistic skills that will

be reviewed include gesture development and use, and joint attention.  Gesture use

provides a nonverbal method of communicating an intended message to a communication

partner, while joint attention involves coordinated social interaction (Beuker, Rommelse,

Donder, Buitelaar, 2013) between two communication partners.  In typical development,

both of these skills contribute to and facilitate language development.  Understanding if

and how gesture and joint attention development might differ in LT toddlers might help

SLPs more accurately identify which LT toddlers will persist in their delays.

GESTURE DEVELOPMENT

One component of prelinguistic skills is gesture development (Crais et al., 2009).

Özçalışkan and Goldin-Meadow (2005) defined communicative gestures as hand

movements used to convey meaning to a listener that were not manipulations of an

object, or used during a ritualized game.

Özçalışkan and Goldin-Meadow (2005) explored how gesture-speech

combinations predict linguistic advancement in a group of 40 monolingual English

speaking 14- to 22-month old toddlers.  During 90-minute caregiver-child interactions,

communicative acts were transcribed.  Sounds that referred to a specific referent or event,

onomatopoeic sounds (“meow”), and conventionalized evaluative sounds (“uh-oh”) were

considered meaningful.  Words or gestures (separately or in combination) that preceded
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or followed a pause, indicated a change in conversational turn, and a change in intonation

were considered communicative acts.

The first type of communicative acts were gestures only, either produced in

isolation or combination with other gestures. The second type of communicative acts

were words produced in isolation or in combination. The third and final type of

communicative acts were gesture and speech combinations. Gesture and speech

combinations were further characterized by the type of relationship between the gesture

and speech act.  The gesture-speech combinations were characterized as being reinforcing

in which the gesture and speech act were redundant (point to dog + “dog”), or being

disambiguating in which the gesture clarified the gesture (“her” + point to sister; “there”

+ point to table), or being supplementary in which the gesture added semantic

information (“all gone” + hold up empty cup). Supplementary relations were further

categorized by the type of semantic relationship expressed: multiple arguments; predicate

with at least one argument; multiple predicates with or without arguments (Özçalışkan &

Goldin-Meadow, 2005).

The authors found that 52.5% of the children produced at least one gesture-speech

combination at 14-months of age, and at 18-months of age, 97.5% toddlers produced

gesture-speech combinations, indicating that over time, the frequency of gesture-speech

combinations increased (Özçalışkan & Goldin-Meadow, 2005).  The frequency of

reinforcing, disambiguating and supplementing gesture-speech combinations increased

between 14 to 18 months, and between 18 to 22 months.  Results also revealed that

children tended to produce constructs (argument + argument; predicate + argument;

predicate + predicate) in gesture-speech combination prior to producing the same

construct with speech only (Özçalışkan & Goldin-Meadow, 2005).  Of particular

importance are supplemental combinations because they indicate an increase in semantic
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information being expressed.  Additionally, if a child produced the construct in one form,

gestures were more likely to be used than speech, and, similarly, if gesture-speech

combinations were used to produce the construct, the child was less likely to have

produced the construct in speech first. In both instances, gesture-speech combination

predicted the future use of the same construct in speech only. Overall, Özçalışkan and

Goldin-Meadow (2005) provide evidence in support that children use gesture as a tool to

expand the linguistic complexity with which they convey.

Reilly et al. (2006) also explored early communication development, but in

younger children compared to Özçalışkan and Goldin-Meadow (2005).  Participants were

1,746 8-month olds and 1,734 12-month old infants living in Australia.  Parents

completed the Communication and Symbolic Behavior Scales- Infant Toddler Checklist

(Wetherby & Prizant, 2002) at the 8- and 12- month marks. Results revealed that between

8 and 12 months of age, the percentage of toddlers who picked up objects and gave them

to an adult increased from 35% to 92.8%. The percentage of toddlers who demonstrated

the ability to show an object with giving increased from 46% to 88.4%.  By the time

toddlers were 12 months old, 82.3 percent of toddlers waved to greet, up from 29.8% at 8

months.  The percentage of toddlers who pointed to objects at 8 months compared to 12

months, increased from 18.8% to 78.5%.  Lastly, 23.8% of toddlers nodded their heads to

indicate yes, compared to 5.5% who did so at 8 months.  Overall, results demonstrated a

dramatic increase in gesture use from 8 to 12 months, and that by age 1, over 75% of

toddlers engaged in 4 of the 5 gesture acts (Reilly et al., 2006).
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Table 1: Reilly et al. (2006) Gesture Development Findings

Gesture Percentage of 8-month
olds

Percentage of 12-month
olds

Pick up Object and Hand to
Adult 35.0 92.8
Show Object and Give 46.0 88.4
Wave to Greet 29.8 82.3
Pointed to Objects 18.8 78.5
Nod Head for Yes 5.5 23.8

Zambra, Ystrom, Schjølberg, & Pons (2013) explored the development of a set of

specific gestures.  They investigated whether poor pointing/poor ability to imitate actions

compared to language comprehension/language production at 18 months better predicted

language ability at 36 months. Participants were members of the larger Norwegian

Mother and Child Cohort Study (Magnus, Irgens, Haug, Nystad, Skaerven, Stoltenberg,

et al., 2006). Forty-two-thousand five-hundred-seventeen toddlers participated at 18

months of age, and data for 28,107 toddlers was available at 36 months of age.  Social

skills, language, and communication were measured by a variety of assessment tools.

The assessment tools utilized at 18 months included the Ages and Stages Questionnaires

(ASQ; Janson & Squires, 2004), the Modified Checklist for Autism in Toddlers (MCHAT;

Robins, Fein, Barton, & Green, 2001), and the Non-Verbal Communication Checklist

(NVCC; Schjølberg, 2003). The assessment tools utilized at 36 months of age included

questions from the ASQ (Janson & Squires, 2004) and Social Communication

Questionnaire (SCQ; Rutter, Bailey, & Lord, 2003), as well as questions about language

complexity and comprehension utilized by Dale and colleagues (2003).

Results from Zambra et al. (2013) revealed that pointing at 18 months was not

predictive of language ability at 36 months, while poor ability to imitate actions at 18
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months was found to be a significant and strong predictor of language ability at 36

months.  However, late language comprehension at 18 months was found to be the best

predictor of late language development. The authors proposed toddlers who imitate

actions at a later age, might experience a difference in their ability to transition from

actions to symbolic language.

Zambra et al. (2013) studied a large number of toddlers. However, no

information was provided regarding language ability, or what was considered to be late

language ability, pointing, or action imitation.  By excluding this information, the ability

to compare results with other research about typical gesture and language development is

minimized.

Overall, gesture use dramatically increases from 8 months of age to 12 months of

age in TD children (Reilly et al., 2006).  By 12 months of age, the majority of toddlers

are able to hand objects to adults, show objects to adults, and wave to greet others.

Almost 80% of 12-month old toddlers can point to objects, and nodding to indicate “yes”

is an emerging skill that almost 25% of 12-month old toddlers demonstrated the ability to

do.  Furthermore, Özçalışkan and Goldin-Meadow (2005) revealed that gesture-speech

combinations predicted the future use of the same constructs produced in speech only.

Zambra et al. (2013) indicated that late pointing at 18 months of age does not predict late

language use at 36 months of age, although Reilly et al. (2006) revealed that the majority

of toddlers can point to objects by the time they are 12 months of age. Future research

should investigate if late pointing at 12 months of age is predictive of late language

learning in toddlers.

Once again, the research on gesture development does not employ a consistent

evaluation tool when measuring toddlers’ language ability, which consequently does not

allow for easy comparison of the results, nor a consistent definition of LT toddler.
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Additionally, the number of participants range from 40 to 42,512 toddlers, and research

designs with an extremely large number of participants do not allow for individual

variation to be evident, therefore some patterns of development might become hidden in

the group trends reported. Overall, research regarding gesture development indicates

that the ability for toddlers to imitate actions at 18 months predicts future language ability

at 36 months, therefore, SLPs should pay particular attention to a toddler’s ability to

imitate actions during evaluation.  Additionally, gesture use typically indicates future

linguistic expansion, therefore, evaluation of gesture use should be an important

component of the evaluation process, as well.

JOINT ATTENTION

Another component of prelinguistic development that might serve as an area of

development which might assist SLPs in identifying and differentiating LT from TD

toddlers is joint attention (Beuker et al., 2013). According to Beuker et al. (2013) joint

attention is the capacity to engage in coordinated social interaction, and includes sharing

attention with alternative gazing, following the eye gaze or point of others, and directing

the attention of others through eye gaze or pointing.

Beuker et al. (2013) sought to describe the trajectory of joint attention skills in TD

children between the ages of 8 to 24 months. Most participating families were Caucasian

from high SES environments. During monthly home visits, the children completed a

standardized observation and engaged in a free-play session. The standardized

observations consisted of the same tasks at each visit. The joint attention skills of sharing,

following, and direction attention were elicited and monitored. The sharing behaviors that

the investigators looked for included checking behavior and sharing attention. Checking

behavior was characterized by the child looking at an adult without the purpose of



24

sharing an object or interaction (dyadic). Sharing attention was characterized by the child

alternating their gaze between an adult and an object with a shared intention. The

following attention behaviors assessed were following gaze attention within visual field,

following gesture attention within visual field, following gaze attention outside the visual

field, and following gesture attention outside the visual field. The directing attention

behaviors provoked were declarative gestures as indicated by directing the attention of an

adult by giving, showing, or pointing, imperative gestures as indicated by directing

behavior of adult to object or situation by giving, pointing, or reaching, and referential

language as indicated by use of spontaneous words (Beuker et al., 2013). Each skill was

scored as being present or absent. The CDI: Words and Gestures (Fenson, et al., 1993)

was completed by parents at their child’s age of 8, 12, 18, and 24 months (Beuker et al.,

2013).

Results from Beuker et al. (2013) indicated that 22 of the 23 children engaged in

checking behavior at 8 months of age. On average, all measures of joint attention

emerged between 8 and 15 months of age (Beuker et al., 2013).  There was a significant

difference in the number of children who exhibit sharing attention between 8 and 9

months.  There were significant differences in the number of children who exhibited the

subsequent following attention behaviors: gaze following (12 to 13 months) and gesture

following (9 to 10 months).  There were significant differences in the number of children

who exhibited the subsequent directing attention behaviors: directing attention without

gaze alternation (8 to 9 months), declarative gestures without gaze alternation (10 to 11

months), directing attention with gaze alternation (10 to 11 months), and imperative

gestures with gaze alternation (10 to 11 months; Beuker et al., 2013). Overall, these

results indicate that a significantly larger number of the children exhibited these

behaviors across this developmental period (Beuker et al., 2013). Additionally, almost
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35% of the children demonstrated the following developmental trajectory of skills:

checking behavior, directing attention, sharing attention, following attention, directing

attention with gaze alternation, following attention outside the visual field, and referential

language. Since 65% of the sample exhibited a different trajectory, there is still a

considerable amount of variation in the overall development of joint attention skills,

according to Beuker et at. (2013).

According to Reilly et al. (2006), 91.3% of 8-month old toddlers check in with

their caregiver to see if they are watching when playing together, and close to all children

did this by the time they were one year old.  Almost 80% of 8-month old toddlers looked

when their caregiver pointed, and over 95% did this by the time they were one. Overall,

more than 75% of TD children use eye gaze to communicate by 8 months.

Overall, results from Beuker et al. (2013) indicate that all joint attention skills

emerged between 8 and 15 months of age.  Though there were significant increases in the

number of toddlers who exhibited various forms of joint attention at specific months,

results revealed that there is considerable variation in the overall pattern of joint attention

development.  Additionally, Reilly et al. (2006) revealed that by 12 months of age, nearly

all TD children look where their caregiver points and the majority of children use eye

gaze to communicate by 8 months of age.  All of these results indicate that from an early

age, TD children engage in joint attention as a pre-linguistic skill.

However, the design of the research lead to challenges in utilizing the results in

the identification of LT toddlers whose delays will resolve versus those who will persist.

Beuker et al. (2013) utilized a relatively small number of participants, which might have

made finding a progression for joint attention difficult.  However, the large number of

participants in the Reilly et al. (2006) design might have prevented potential red flags

from individual participants from being highlighted.   The results indicated that there is a
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wide range of variation within joint attention development, and utilizing a larger sample

size might have made the pattern for development more consistent among participants. .

SLPs who are attempting to determine which toddlers will progress in the language

development enough to be considered TD between those will continue to exhibit delayed

language, must remain cognizant of the wide range of variation within typical

development.  Additionally, to determine if joint attention skills are progressing in a

typical pattern, a longitudinal assessment protocol versus a 1-time assessment period

might be more reliable in the early identification of LT toddlers.
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LEXICAL DEVELOPMENT

The status of a toddlers’ lexical development, or word learning, is the standard by

which toddlers are identified as LT (Paul, 1996).  While learning words might appear to

be an easy process, it is actually quite complex.  Lexical development involves, and is

impacted by, multiple cognitive processing components including fast mapping (Ellis

Wesimer et al., 2013), attentional bias (Smith, Jones, Landau, Gershkoff-Stowe, &

Samuelson, 2002; Jones, 2003), phonotactics (MacRoy-Higgins, Schwartz, Shafer, and

Marton, 2013; Stokes, 2010; Stokes et al., 2012), and pragmatic language (MacRoy-

Higgins & Kaufman, 2012). Since LT is defined by the number of words produced by a

2-year-old, much of the contemporary research has focused on various aspects of word

learning. The following sections address various aspects of word learning and explores

how SLPs might utilize the findings in the process of identifying LT toddlers who would

benefit from EI.

FAST MAPPING

Fast mapping is a cognitive process that has been researched to better understand

LT toddlers. According to Paul and Norbury (2012) fast mapping refers to the process by

which a toddler is able to learn a new word and its meaning after minimal exposure.

Ellis Weismer and colleagues (2013) investigated how fast mapping skills impact

toddlers’ comprehension and speech production on current measures of language, and

how well current fast mapping skills may predict future language abilities. Thirty LT

toddlers who ranged in age from 29-33 months and 32 TD toddlers who were matched in

terms of age, SES, and cognitive abilities participated in the study. Initial LT language

status was determined at 24 months of age by a score below the 10th percentile on the

MacArthur Communicative Developmental Inventory (MCDI; Fenson, Resznick, Thal,
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Bates, Hartung, Pethick and Reilly, 1993).  Toddlers were classified as language typical

(TD) if they scored above the 20th percentile at 24 months of age on the MCDI.  The

MCDI (Fenson et al., 1993) was completed again when participants were 30 months old

and a score of at or below the 15th percentile was utilized to classify toddlers as LT.

Additional assessments completed and measures obtained included the Preschool-

Language Scale—Third Edition (PLS-3; Zimmerman, Steiner, and Pond, 1992), Test of

Language Development—Primary, Third Edition (TOLD-P:3; Newcomber & Hammill,

1997), language samples, and mean length utterance (MLU).

To investigate how fast mapping impacts a child’s ability to comprehend and

produce novel words versus familiar words, the authors created two new words and their

referents, in addition to using two familiar words and objects.  Comprehension tasks were

scored as correct if the toddler selected the correct object. In the speech production task,

children were given credit if they accurately produced two of the three phonemes, or

sounds, in each word correctly (Ellis Weismer et al., 2013).

Ellis Weismer and colleagues’ results indicated that the TD and LT groups only

performed similarly on comprehension tasks of familiar words, while the TD group

demonstrated better scores on the comprehension tasks for unfamiliar words, and the

novel and familiar words on the production tasks.  These outcomes indicate that, at 30

months, toddlers who were previously identified as LT at 24 months, demonstrated

greater difficulty accurately producing familiar and unfamiliar words. They also

demonstrated a greater difficulty in understanding unfamiliar words compared to their

TD peers.  However, both TD and LT toddlers demonstrated the ability to better

comprehend than produce familiar words.  The authors attribute differences in scores on

both the comprehension and productive tasks to poorer fast mapping abilities by LT

toddlers than TD toddlers.
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Results indicated relationships in scores on fast mapping tasks and other language

measures for the TD group.  Specifically, scores on the production fast mapping task

were significantly associated with the 30 month scores on the Auditory Comprehension

subtest of the PLS-3 (Zimmerman et al., 1992), and between the listening quotient on the

TOLD-P:3 (Newcomer & Hammill, 1997) at 66 months.  Correlations were also found

between fast mapping scores at 24 months and language measures for LT toddlers.

Specifically, the scores obtained on the new word production tasks were significantly

related to the CDI scores at 30 months.  This finding indicates that children who were

previously identified as LT at 24 months, demonstrated deficits compared to their TD

peers in applying fast mapping skills in the word learning process at 30 months of age.

Additionally, scores obtained by LT toddlers on the new word comprehension task were

correlated with the listening quotient score on the TOLD-P3 at 66 months.  This result

indicates that LT toddlers who have difficulty understanding novel words at 30 months,

will continue to show deficits in the area of comprehension at 66 months, as measured by

the TOLD-P3 (Ellis Weismer et al., 2013).

Though Ellis Weismer and colleagues (2013) found patterns in terms of fast

mapping abilities by TD and LT peers, there were limitations in this research. The cut-

point which was utilized to classify toddlers as LT at 24 months of age was different than

the cut-point utilized at 30 months of age. The authors did not clarify their rationale for

this choice.  They also did not elucidate how classification at either age changed in terms

of the number of toddlers in the LT group, or in terms of scores between those initially

classified as LT at 24 months and those who were no longer classified as LT at 30

months.  A second limitation was related to the experimental design. Only two novel and

two familiar words were utilized to assess fast mapping abilities. Though the

investigators attempted to account for typical speech development by including only
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early developing sounds, there were a limited number of words on which to make study

outcome generalizations.  Different patterns might have been found if more words were

utilized in each task.  A third limitation with the study is related to application of the

results by SLPs.  Although differences were found between the TD and LT toddlers on

their fast mapping skills, utilizing the findings for the purpose of identifying and

predicting future language abilities of toddlers might not be simple.  The findings suggest

that LT toddlers exhibit differences in their ability to learn new words after minimal

exposure time compared to their TD peers, but assessing fast mapping abilities would

require an additional step in the assessment process. Furthermore, utilizing fast mapping

skills as a differential diagnostic criteria to predict which LT toddlers will experience

persisting delays from those whose delays will resolve has not been established. (Ellis

Weismer et al., 2013).

ATTENTIONAL BIAS

Attentional bias is another component of cognitive capacities which impacts how

efficiently children learn new words (Smith et al., 2002), and could, therefore, be utilized

by SLPs as they differentiate LT from TD toddlers.  Specifically, in order for toddlers to

learn a new word they must attend to the object to which the word refers.  Attending to

certain aspects of an object allows toddlers to form categories which assists in more rapid

word learning (Smith et al., 2002).

Smith and colleagues (2002) conducted two experiments to determine if attending

to shape facilitates a faster word-learning rate.  The participants were 17 months old at

the start of the study, and 19 months old at its conclusion.  Sixteen toddlers participated

in the first experiment, and 24 children participated in the second experiment. The

experimenters created 4 sets of 2 novel objects that were similar only in shape, but
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differed in size, color, and texture.  For the second experiment, the experimenters created

additional novel objects that were similar by only color or texture.  Participants in the

first experiment were assigned to either a training group which participated in training

sessions, or to a baseline group, which did not participate in training sessions. In the

second experiment, participants were assigned to a training group, varied category group,

or a no-name group.  In both experiments, first- and second order- generalizations were

assessed by having children identify objects whose names was presented orally, thus the

childrens’ ability to produce the novel words did not impact the results. First order

generalizations are those that the child forms about the structure (shape) of an object (e.g.

generalize that balls are round).  Second order generalizations allow a child to extend the

name to a new referent that is similar in shape. To assess if attending to shape facilitated

a more rapid rate of lexical growth, the toddler’s parents in both groups completed the

CDI (Fenson et al., 1993) in week 1 and again in week 8, at a minimum.

Results of the first experiment revealed that the training group extended trained

names 88% of time, compared to the 36% of the time by the baseline group.  Therefore,

the toddlers who were trained were more likely to make lower level generalizations (step

two) about trained objects that were similar in shape, compared to the toddlers who were

not trained.  Additionally, the trained group made more high-level generalizations and

extended the name to new objects similar in shape 70% of the time, compared to the

baseline group who only extended names to untrained objects 34% of the time.  Overall,

results indicated that children who were trained made more lower and higher level

generalizations.  According to the CDI (Fenson et al., 1993) scores, results indicated that

the toddlers in the training group increased the number of object names in their lexicon

from an average of 41.4 object names during the 8 weeks, while the baseline group only

increased their lexicon size by an average of 13.8 object names.  No differences were
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found in the number of non-object words learned over the course of the same period.

Overall, the results provided evidence in support of the model proposed by Smith and

colleagues (2002), which proposes that attending to object shape facilitates lexical

development.

Results of the second experiment revealed that the toddlers in all groups

demonstrated the ability to make first-level generalizations. Specifically, the toddlers

assigned to the shape training group attended to the objects’ shape, and the toddlers in the

color or texture group attended to the taught condition.  This demonstrated that all

children were able to extend newly learned words to objects with the same property they

were taught.  However, only children who were taught according to shape, demonstrated

the ability to extend the name to new items, thus making second-level generalizations.

Additionally, results revealed that learning object names, and not just exposure to shape

based categories, is critical to forming second level generalizations.  Just as in experiment

1, toddlers who were taught words for objects that were similar by shape demonstrated a

fast rate of lexical development. They also demonstrated a faster rate of vocabulary

growth compared to the other conditions.  Taken together, the results for both

experiments provides strong evidence in support that attending to object shape facilitates

lexical development, and, therefore, that differences in attentional bias might be an

indicator of language abilities.

One strength of the Smith et al. (2002) study is that participants were randomly

assigned to groups, which eliminates bias.  Additionally, by including the second

experiment, the researchers addressed the potential bias of the first experiment in that

parents who were involved in the training sessions could imitate what they observed in

the sessions at home.  By having all of the toddlers participate in some type of training

session, the potential gain from training sessions themselves could be minimized.
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Additionally, by not requiring the toddlers to produce the words, possible articulation

errors were not a factor that could have impeded their attentional bias to be assessed.   A

limitation of the study is that the authors did not provide any information regarding the

development of the toddlers at baseline, other than their CDI (Fenson et al., 1993) scores.

They did not address if the CDI (Fenson et al., 1993) scores differed between the groups.

This is an important limitation to consider when evaluating the overall findings because

some toddlers might have scored significantly lower on the CDI (Fenson et al., 1993) and

could have been considered LT.  Possibly including LT toddlers as participants could

skew the results in terms of their ability to attend to shape and rate of lexical growth

during the duration of the experiment. Additionally, as with many experimental designs,

the novel objects were specifically designed to be similar only in terms of shape, color, or

texture.  In reality, the objects that toddlers are exposed to are mostly likely not as salient

in terms of their conditions to which the child should attend.

Since Smith et al. (2002) showed that attending to shape is a typical of TD

toddlers, Jones (2003) investigated whether LT toddlers are slow language learners

because they do not acquire the same attention bias, specifically a shape bias, as their TD

peers.  Twelve 25- to 41-month old LT toddlers and 12 age and gender matched TD peers

participated.  LT toddlers were classified as scoring at or below the 30th percentile on the

MacArthur Communicative Development Inventory – Toddler Form (Fenson et al., 1993).

At intake, LT toddlers produced fewer verbs, adjectives, and quantifiers than their TD

peers.

To investigate if toddlers extended the names of novel words to unfamiliar but

similar objects and to determine which type of attentional bias each group of toddlers

utilized in learning new words, the authors created novel objects that were similar or

dissimilar in texture (material made of), shape, color, and size.  Only the toddlers’
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comprehension (ability to identify objects from an array of 3 objects) was assessed in

each task, and not their ability to accurately produce the novel words (Jones, 2003).

Findings revealed that there were no significant differences in the abilities of TD

and LT toddlers to extend the names of novel words to unfamiliar but similar objects.

Therefore, the authors established that the results on the next task were not impacted by

the LT toddlers’ ability to participate in the task.  Results confirmed that TD peers

demonstrated a shape bias, as these toddlers choose novel items that were similar in terms

of shape significantly more often than objects that were similar in terms of color or

texture.  On the other hand, half of the LT toddlers chose objects that were similar in

terms of texture, while the other half did not demonstrate a preference in terms of

attentional bias.  The authors found that the LT toddlers’ tendency to attend to an objects’

texture versus its shape, resulted in fewer nouns reported on the MCDI compared to their

TD peers.

Overall, the studies by Smith et al. (2002) and Jones (2003) demonstrated that TD

toddlers attend to the shape of an object as opposed to its color, texture, or size, and that

this attentional bias facilitates word learning.  Both studies utilized the CDI (Fenson et

al., 1993) to measure lexical development, and to categorize types of words learned,

therefore, comparing the results is easier.  Additionally, SLPs can use the CDI in their

assessments of LT toddlers knowing that multiple research designs have used the same

tool to identify patterns found within TD and LT groups.  However, by not reporting their

participants’ developmental level, Smith et al. (2002) reduced the strength of their

findings. This issue is especially relevant for extending these findings to differential

diagnosis of late talking toddlers.  Since research has provided evidence that attending to

shape versus texture facilitates word leaving, including an attention bias component to

the evaluation process might help SLPs make more accurate predictions about which
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toddlers will continue to demonstrate delays versus those who will progress to the skill

level that is considered typical.

PHONOTACTICS

Another component of cognitive processing which impacts lexical development is

phonotactics.  Phonotactics refers to the frequency of segments and segment patterns in a

word (MacRoy-Higgins et al., 2013).  Phonotactic probability (PP) is the probability that

one sound will be followed by another sound in a word (MacRoy-Higgins et al., 2013).

Neighborhood density (ND) refers to the number of words that are phonologically similar

to a target word (MacRoy-Higgins et al., 2013). The neighboring words differ from the

target word by either the addition, omission, or substitution of a sound (Stokes et al.,

2012).  For example, neighboring words of “cat” include “skat” (addition), “at”

(omission) and “hat” (substitution).  Words can reside in dense neighborhoods in which

there are many phonotactically similar words, or words can in sparse neighborhoods in

which there are few words that are phonotactically similar (MacRoy-Higgins et al.,

2013). Phonotactics makes word learning complex because they affect how sounds and

words are represented, stored, and accessed, which all influence how toddlers learn

words, and is an area which SLPs might assess in an attempt to differentiate TD and LT

toddlers.

MacRoy-Higgins et al. (2013) studied the effects of PP and ND on lexical

development.  The participants were 12 LT toddlers and 12 TD age and gender matched

peers, all of whom resided in monolingual English-speaking homes.  The average age of

the participants was 23.2 months, with a range of 21 to 25 months old.  Classification of

LT was assigned to children who scored below the 15th percentile on the Communicative

Developmental Inventory, 2nd edition (Fenson, Dale, Marchman, Thal, Dale, Reznick, &
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Bates, 2007) and were not producing 2-word combinations at the time of testing.  The LT

group scored within 1 SD on the Bayley Mental Scale (Bayley, 2006) and on the Auditory

Comprehension portion of the Preschool Language Scales, 4th edition (PLS-4;

Zimmerman, Steiner, and Pond, 2002), and below 1 SD on the Expressive portion of the

PLS-4.

MacRoy-Higgins et al. (2013) created a complex experimental design in which

four tasks were created to investigate the effects of phonotactics in lexical development: a

comprehension task, a preferential looking paradigm (PLP) to assess the ability of

toddlers to detect correct and incorrect newly learned novel words, a naming task, and a

task to assess accuracy of speech production.  Twelve novel words and their referents

were created by the investigators and utilized in each component of the study.  Six of the

words were of high PP/ND, while the remaining six words were of low PP/ND.

As a whole, LT toddlers demonstrated overall poor word learning in

comprehension tasks (MacRoy-Higgins et al., 2013), as evidenced by a low level of task

completion by LT participants.  Despite the better outcomes in the comprehension task by

the TD group, preferences for high or low PP/ND were not found to be an explanation for

their ability to successfully complete the task.  As a group, differences in performance on

the comprehension tasks by the LT group were not noted between high versus low

PP/ND word types. However, some individual LT toddlers performed similarly to the TD

peers on the comprehension task.  This individual level of outcome illustrates that there is

variability in phonological sensitivity within the LT group.  Additionally, the TD group

demonstrated a greater sensitivity to mispronunciations of high PP/ND words versus low

PP/ND words.  Similar to the comprehension task, the LT group did not show a

sensitivity to the mispronunciations of high versus low PP/ND words.  Overall, in terms

of comprehension and understanding speech accuracy in the ambient language, TD
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toddlers demonstrated a preference for high PP/ND words, while the LT group did not

demonstrate a preference to high or low PP/ND words (MacRoy-Higgins et al., 2013).

Overall, TD toddlers demonstrated a preference for both naming and producing

more accurate productions of high PP/ND words.  On the other hand, the LT toddlers did

not show a preference for high or low PP/ND words.  No members of the LT group were

able to name any of the objects independently in the naming task. Overall, TD toddlers

demonstrated a sensitivity to phonological regularities in learning new words that LT

toddlers did not demonstrate.  Poor sensitivity and small phonological inventories are

both proposed by MacRoy-Higgins et al. (2013) as possible explanations as why LT

toddlers performed more poorly on naming and speech accuracy tasks than their TD

peers.

Whereas MacRoy-Higgins et al. (2013) utilized an experimental design to explore

how phonotactics impacts word learning, Stokes (2010) utilized a observational design to

explore how ND and word frequency (WF) of the words heard in toddlers’ ambient

language input impacts lexical development in British English-speaking children.  The

authors stated that there is more variability in the lexicon of LT toddlers, and that

exploring this variability might help to determine which LT will continue to experience

persisting delays, while others “bloom”.  WF refers to number of times the word is heard

in the child’s ambient language, while a phonological neighbor is defined as words that

differ from another word by one sound due to phoneme substitution, addition, or deletion.

Her 222 participants ranged in age from 24 to 30 months. Parents completed a British

English version of the MCDI (Klee & Harrison, 2001), in which they marked each word

their child produced.  Children were considered “low vocabulary” (LT group) if they

scored below -1 z-score on the MCDI.  ND measures were obtained from the CELEX

(Baayen, Piepenbrock, & Gulikers, 1995) database. Word frequency was determined
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based on De Cara and Goswami’s (2002) code of lexical frequency.  Children who scored

greater than a -1 SD on the MCDI were considered to have high vocabulary (LT group).

One-hundred-eighty-five toddlers were considered to have high vocabularies.  Thirty-

seven of the toddlers met the criteria for “low vocabulary” (Stokes, 2010).

According to Stokes (2010), children with high vocabularies produced words that

were sparse in terms of ND, yet were heard frequently in their ambient language.  WF

appeared to have a larger impact on the words produced by the high vocabulary group

than the ND status of words. These patterns of lexical development were different from

those found in the low language group.  The children with low language skills produced

more high ND words, while the WF did not have as much of an impact on the words they

produced. In addition, there was more variability within the low vocabulary group

compared to the higher vocabulary group for the ND and WF scores in Stokes cohort.

Overall, the patterns yielded in Stokes’ study demonstrate that children are sensitive to

phonological patterns of their ambient language, and that words with high ND are most

often learned earlier in lexical development.  Stokes (2010) proposed that exploring the

variability observed within the low vocabulary group might assist SLPs in differentiating

between children whose delays will persist from those who will achieve skills within

range of their TD peers.

Stokes et al. (2012) also explored how ND and WF impact the variation in lexical

development, but in French-speaking toddlers.  Specifically, they investigated extended

statistical learning (ESL). ESL suggests that toddlers with larger lexicons have broadened

what they tune into in the words they hear in their ambient language, which assists in the

ability to increase their lexicon.  The authors chose to investigate phonotactic impacts in

the French language because French and British-English have similar characteristics,
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with the exception of stress and rhythm. They expected to find results that were similar to

the Stokes (2010) findings.

Two hundred-eight toddlers ranging in age from 24 months to 30 months

participated (Stokes et al., 2012).  Children with fewer than 25 words were excluded from

the study.  Parents completed the L'Inventaire Français du Developpement Communicatif

(IFDC; Kern, 2003), the standardized French version of the MCDI. Analysis was

conducted on the monosyllabic words the parents reported their children produced. The

WF and ND data and analysis were obtained through the Lexique3 database.  Toddlers

were considered to have a low vocabulary if they scored at or below 1 SD from the mean

on the IFDC.  Forty children were considered to have low vocabularies, and 168 children

were classified as having high vocabularies.

Overall, children with low vocabularies produced words that were in dense

neighborhoods (high ND), and heard infrequently in the ambient language, according to

Stokes et al. (2012).  Conversely, children with high vocabularies produced words from

more sparse neighborhoods (lower ND), but heard more frequently in their ambient

language.  Therefore, ND tended to have an inverse relationship with vocabulary size in

the Stokes (2012) cohort. Thus as children’s vocabularies increase, they tend to produce

more words that are members of sparse neighborhoods, whereas children with smaller

vocabularies continue to produce words from dense neighborhoods, or with high ND.

Stokes et al. (2012) confirms the outcomes in her earlier study. Also confirming the

Stokes (2010) findings was the great amount of variability for ND and WF within the low

vocabulary group.  Stokes and colleagues theorize that ESL may account for the

difference seen between the high and low vocabulary groups.  Specifically, they propose

that children who are slower to learn words are also slower to become sensitive to the

phonotactic properties of words, but once they are sensitive to these properties, they
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remain so for an extended period of time.  This, consequently, makes it more difficult to

increase their vocabulary size (Stokes et al., 2012).

There are limitations in the research regarding phonotactics and lexical

development, some of which make comparing and utilizing the results difficult.  First,

there were a limited number of participants in the MacRoy-Higgins et al. (2012) study,

whereas both Stokes (2010) and Stokes et al. (2012) included a larger number of

participants in both their high and low vocabulary groups. The varied number of

participants might have caused inconsistencies in the results because individual

difference might not have stood in the large sample, while larger patterns might not have

evident within the smaller sample. Another limitation with the MacRoy-Higgins et al.

(2012) design is that the authors stated that the toddlers only heard the CVC words eight

times prior to completing the naming task, yet the toddlers heard the CVC words during

the comprehension task.  Additionally, the authors stated that the practice trials must be

completed with 100% accuracy before the toddlers could proceed to the true

comprehension task, yet they did not report how many attempts the LT and TD toddlers

required to achieve 100% accuracy.  There might have been some variability between the

TD and LT groups in completing the task with familiar words, which could be another

indicator of a difference between the two groups.  Correspondingly, only 25% accuracy

on the practice items was required for the naming task before the toddlers could proceed

to the experimental items.  MacRoy and colleagues did not explain why there was such a

discrepancy in the level of achievement expected in the practice items between the

comprehension and naming tasks.  Additionally, they did not report the rate at which both

groups achieved competence in the practice naming task, thus indicating their

understanding of the task and the ability to proceed to the experimental task. Including
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this information would have provided more details in terms of what SLPs should be

aware of when assessing toddlers.

There were also limitations in the Stokes (2010) and Stokes et al. (2012) studies.

One interesting difference between their studies and other studies of LTs is their

classification system. Though they describe LT in the study background, they utilized the

terms high and low vocabulary instead of TD and LT without an explanation as to why

they chose these terms.

A major challenge in application of these two studies is the difference in their

findings.  Stokes (2010) and Stokes et al. (2012) found that TD (or high vocabulary)

toddlers demonstrated a preference for low ND words, while MacRoy-Higgins et al.

(2012) found that they had a preference for naming high ND words.  Additionally, Stokes

(2010) and Stokes et al. (2012) found that children with low vocabularies (their LT

group) demonstrated a preference for high ND words, as evidenced by parents reporting

that their children produced more words that were members of dense neighborhoods,

while MacRoy-Higgins et al. (2012) found that their cohort of LT toddlers did not show a

preference for learning high or low ND words.  The discrepancy can be attributed to

differences in study design and participant characteristics.  The two studies by Stokes and

colleagues utilized a non-experimental design in which the words children already had in

their lexicon were obtained from parent report.  Conversely, MacRoy-Higgins et al.

(2012) employed an experimental design in which toddlers learned new words and

variables such as word length, and the number and type of exposures were controlled.  A

second possible explanation for the discrepancy in the results is the age of the

participants.  Toddlers ranging in age from 21-25 months participated in the MacRoy-

Higgins et al (2012) study, while older toddlers who were between the ages of 24 and 30

months participated in Stokes studies.  There is only a 2 month overlap in the ages of the
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participants which might impact the results as this is a period of development in which

vocabulary size changes substantially and there are broad individual differences. An

additional limitation to the research is that different definitions of LT were used by the

researchers.  By utilizing different assessment tools and different cut-off points to

categorize LT from the TD groups, the findings cannot be compared directly. Overall,

these differences make it more challenging to draw a conclusion about the exact impact

of PP/ND on word learning, and how this process differs between TD and LT toddlers.

However, the research does indicate that there are differences between LT and TD

toddlers in terms of the phonotactic characteristics of the words they produce.  Therefore,

when SLPs are assessing toddlers to making clinical decisions about whether or not they

will continue to demonstrate delays in their language abilities, PP and ND characteristics

of toddler’s productive vocabulary should be taken into account.  During the assessment

process, SLPs might consider attempting trial therapy to determine which type of words

(high ND/PP or low ND/PP) the toddler more easily learns, in addition to evaluating the

types of words the toddler currently has in their productive lexicon. Overall, differences

in PP and ND characteristics of the lexicons between LT and TD toddlers were found,

and should, therefore, be considered during the evaluation process as well as being

explored further in research.

PRAGMATIC LANGUAGE

Pragmatics refers to how an individual uses language, or more specifically, why

they use language, how often they use language, and their ability to modify their

language use based upon their listener (Paul & Norbury, 2012).  Taken all together,

pragmatics refers to the social aspect and use of language, and is another area of research
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that explores how the differences between TD and LT toddlers can but utilized by SLPs

to make differential diagnoses.

MacRoy-Higgins and Kaufman (2012) examined the differences in

communicative functions, or reasons for communicating, between TD and LT toddlers.

Ten LT toddlers with an average age of 23 months and 11 TD toddlers with an average

age of 23.4 months participated in the research.  LT was defined by producing fewer than

50 words according to the MacArthur-Bates Communicative Developmental Inventories,

Second Edition, Words and Sentences (Fenson et al., 2007), in addition to scoring below

average on the expressive communication subtest of the Preschool Language Scale,

Fourth Edition (PLS-4; Zimmerman, Steiner, & Pond, 2002), an average score on the

Auditory Comprehension subtest of the PLS-4 (Zimmerman et al., 2002), and an average

score on the Bayley Scales of Infant Development, Mental Scale (BSID: Bayley, 2006).

Toddlers who produced at least 200 words on the CDI-2 (Fenson et al., 2007), and scored

within the average range in both subtests of the PLS-4 (Zimmerman et al., 2002) and on

the BSID (Bayley, 2006) were considered to be TD.  Language samples were obtained

during 30-minute play sessions in which the toddler’s utterances were categorized as 1 of

10 pragmatic functions that included labeling, repeating, answering, requesting action,

requesting answering, calling, greeting, protesting, practicing, or babble.

The results from MacRoy-Higgins et al. (2012) study indicated that the TD

toddlers produced an average of 5.9 pragmatic functions, while their LT toddlers peers

produced only 4.7 pragmatic functions. Labeling, answering, and repeating were the most

frequently produced functions by TD and LT toddlers, as well. However, utterances that

were produced in repetition consisted of 25.04% of the total utterances produced for the

LT group, while only 13.34% of the total utterances produced by TD toddlers.

Additionally, LT toddlers also produced more babbling compared to their TD peers.
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Furthermore, TD toddlers produced more utterances in which they request answers

compared to their LT peers. Overall, these results revealed that LT toddlers use language

for similar purposes as their TD peers, as evidenced by both groups producing more

utterances that were labeling, answering, and repeating in nature.  However, the LT

toddlers produced more utterances that were in repetition than their TD peers, as well as

produced fewer communicative functions in general.   Requesting an answer is more

likely to elicit a response from a communication partner than repeating or babbling,

therefore, LT toddlers produced fewer utterances that were likely to engage their

communication partner in conversational turn-taking.

The MacRoy-Higgins et al. (2012) study design showed strengths and limitations.

The authors clearly stated their criteria for categorization of LT and TD. The criteria used

is one which is frequently employed to describe LT (less than 50 words produced).  They

did not set an arbitrary score on a test which was not designed for the purpose of

identifying LT toddlers. Therefore, SLPs can easily utilize and follow the same rule for

identifying LT toddlers in everyday practice. However, there were a limited number of

participants in each group so that patterns related to TD and TD development are

stronger.  Future research should include a larger sample size within each group. While

all the TD toddlers produced 100 utterances, none of the LT toddlers produced 100

utterances in the 30 minute play period, yet the authors did not indicate how many

utterances were produced by participants in this group. The overall number of utterances

produced might have impacted the results, whereas if the LT toddlers produced 100

utterances, their frequencies of each type of pragmatic function produced might have

aligned more closely with their TD peers, while their rate of production might have been

the difference. Since differences were found in terms of pragmatic language between LT

and TD toddlers, it is important for SLPs to consider including a play-based language
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sample as part of their assessment of pragmatic language for the purpose of differential

diagnosis between TD and LT toddlers.
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Assessment

A review of the research has shown that differentiation of TD and LT toddlers is

made through the use of a variety of assessment materials, such as the Preschool

Language screening (PLS) and the MacArthur-Bates Communicative Development

Inventory (CDI). The PLS is used to assess the expressive and auditory language

abilities in children ages birth through 7;11. In addition to presenting tasks for the child

to complete, parent report can be utilized to answer some of the test questions. The

purpose of the CDI is to assess the language abilities in children up to 37 months of age

through the use of structured test items, language samples, and parent report. One reason

why parent report is relied upon so heavily in the assessment of toddlers is that in

unfamiliar settings with unfamiliar adults, toddlers sometimes do not demonstrate all of

their language skills, show low compliance during direct language assessment, and have

short attention spans (Sachse & Von Suchodoletz, 2008; Heilmann, Weismer, Evans, &

Hollar, 2005). Other reasons why parent reports are often used is they are quick and

easy, and can be more cost-effective compared to direct language assessments (Sachse &

Von Suchodoletz, 2008; Heilmann et al., 2005).

As part of the ECI family-centered model, parents and ECI professionals

collaborate as a team during the eligibility assessment process (Texas Department of

Assistive and Rehabilitative Services, 2015a).  The ECI handbook states that the parent

knows their child best, and is therefore, an essential team member during the evaluation

process (Texas Department of Assistive and Rehabilitative Services, 2015d).  Since

parent report is often relied upon during the evaluation of toddlers, it is important to

establish the reliability and validity of parent report compared to results obtained by an

SLP during direct measures of language ability. Reliability refers to how consistent and
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accurate a measure is, and validity refers to how well the test measures what it intends to

measure (Paul & Norbury, 2012).

Sachse & Von Suchodoletz (2008) examined the reliability and validity of a direct

language measure compared to a parent report measure for German-speaking toddlers.

One hundred seventeen toddlers participated, and seventy were classified as LT.

Participants in both groups were matched in terms of age and SES, but not for language

abilities.  Participants were initially assessed, then reassessed a year later using the

Elternfragebögen für die Früherkennung von Risikokindern (ELFRA-2; Grimm & Doil,

2000), the German version of the CDI, Toddler Form, based upon parent report, and the

Sprachentwicklungstest für sweijahrige slindes (SETK-2; Grimm, 2000), a direct

language measure.  Children were classified as language delayed if they scored 1

standard deviation below the mean on the ELFRA-2 (Grimm & Doil, 2000).

When comparing both assessment methods, Sachse & Von Suchodoletz (2008)

evaluated concurrent validity by comparing the validity of one test to the validity of

another test which has already been determined to be valid. Results revealed modest to

high correlations between parts of the ELFRA-2 and the SETK-2.  Additionally, no

differences were found in the results of parent reports based upon parent education level.

More importantly, classification into LT and TD groups were the same for 106 of the 117

children.  Predictive validity, or how well a test predicts a child will perform in the future

on other validated measures, was also compared between the ELFRA-2 and the SETK-2.

Results revealed that all children identified as LT at the initial assessment according to

the SETK-2 continued to be identified as LT at age 3, except 2 children, yet not all

children continued to classify as LT at re-evaluation.  Overall, results of this study of

German toddlers demonstrated that parent report is a reliable tool for assessing language

abilities in toddlers when compared to a direct language measure.  However, the
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predictive ability of the direct language measure was greater than the parent report

measure.

Heilmann et al. (2005) explored the validity of the MacArthur-Bates

Communicative Development Inventory, Words and Sentences form (MCDI-WS) in

determining language ability of 30-month old toddlers who had been classified as LT at

the age of 24 months.  Participants consisted of 38 toddlers identified as LT at 24 months,

as determined by scores at or below the 10th percentile on the MCDI-WS. At 30 months

of age, a variety of speech, language, and cognitive measures were administered,

The parents completed a second MCDI-WS.  Direct assessments included the Bayley

Scales of Infant Development-Second Edition (Bayley, 1993), Arizona Articulation

Proficiency Scale-Third Edition (Fudala, 2000), Preschool Language Scale-Third Edition

(Zimmerman et al., 1992), a parent-child language sample, and an examiner-child

language sample. Specific measures obtained from the speech and language samples

included the mean length of utterance, number of different words produced (NDW), and

the mean length of the longest three intelligible utterances.

Concurrent validity of the CDI-WS was evaluated by comparing the results

obtained from the CDI-WS completed at 30 months to the direct language measures

(PLS-3 and both speech and language samples) obtained at 30 months.  Results revealed

that the scores obtained through parent report on the CDI-WS were consistent with scores

obtained from the direct measures of language. This suggests that the results obtained

from the parent report were similar to the results obtained from the direct language

measures, and that the CDI-WS is a valid language assessment tool to use to evaluate

toddlers’ language abilities.

Direct language measures were not obtained when the participants were 24-

months old, at the time when LT categorization was first established.  Since toddlers are
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typically labeled LT when they are 24 months, determining the validity of parent report at

this age would have been more beneficial.  Furthermore, by obtaining direct measure

results at 24 months of age, predictive validity could have been compared between parent

report and direct measures between those toddlers who were no longer considered LT at

30 months of age.

Stokes and Klee (2009) explored a different evaluation tool.  They investigated

whether results from a test of non-word repetition (NWR) would accurately differentiate

between TD and LT toddlers. NWR tasks are ones in which an individual imitates non-

words that vary in terms of number of syllables, sameness to real words, use of consonant

clusters versus single consonants, and stress patterns. Stokes and Klee (2009) proposed

that NWR tasks require different cognitive-linguist processing than required to produce

words stored in the mental lexicon, therefore, NWR tasks enable a more valid test of

language ability. Two hundred thirty-two British-English speaking toddlers between 24-

30 months in age participated. Classification of LT was determined by a score below the

16th percentile on the British-English version of the MCDI (CID:WS-UK; Klee &

Harrison, 2001), or no 2-word combinations.  The investigators created a new

assessment, the Test of Early Non-word Repetition (TENR).  The TENR is composed of

15 non-words that vary in length from 1-4 syllables, and that contain sounds that are

typically produced by 24-month olds.

The TENR 1-4 syllable test was found to be more accurate in differentiating

between TD and LT toddlers than the TENR 1-3 syllable test.  However, only 8 of 131

children who were administered the 1-4 syllable test were compliant.  This outcome

suggests, that although this test was accurate in differentiating between TD and LT

toddlers, the majority of the toddlers could not or would not complete the task.  Future

research should focus on administering the TENR 1-4 syllable test with more children,
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and assessing its’ ability to predict which children will continue to experience persisting

delays, and which children whose language development will move towards the typical

range.

Overall, results from Sachse & Von Suchodoletz (2008) and Heilmann et al.

(2005) suggest that parent reports, such as those obtained from the MCDI, demonstrated

concurrent validity, and are therefore, appropriate tools to utilize for language assessment

of toddlers. Additionally, the TENR might be an option for clinicians to utilize as a way

to differentiate between TD and LT toddlers.
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Discussion

At present, the puzzle of LT differential diagnosis is not solved. The goal of this

review was to investigate areas of contemporary research that are being explored to solve

the puzzle. The rationale for this literature review was to gather contemporary research

to support SLPs in early identification LT toddlers to enable early intervention in

formative periods of language acquisition.

ISSUES TO BE ADDRESSED IN UNDERSTANDING LT TODDLERS

Overall, the current literature can be described and reviewed in terms of research

design issues and the areas of research that have been explored to find relevant variables

for valid differential diagnosis.

Research Design Issues

Contemporary research about LT toddlers can be compared in terms of the varied

definitions that are utilized by researchers to classify LT toddlers.

Definition of LT Toddlers

Currently, the working definition of a LT toddler designates a child who has less

than 50 words and/or no 2-word combinations at the age of 24 months, in the absence of

motor or cognitive delays, or a medical condition that is associated with speech and

language delays.  However, the definition and criteria used by researchers varies.  For

example, Schjølberg and colleagues (2011) classified toddlers who scored 1 standard

deviation or below the mean on the Ages and Stages Questionnaire (ASQ; Bricker &

Squires, 1999), while Reilly and colleagues (2007) considered toddlers who scored below

the 10th percentile on the Words and Sentences version of the MacArthur-Bates

Communicative Development Inventory (CDI; Fenson et al., 1993).  In a follow-up study,
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however, Reilly and colleagues (2010) classified children as “low language” if they

scored 1.25 SDs below the mean on the Australian adaptation of the Clinical Evaluation

of Language Fundamentals-Preschool, Second Edition (Wiig et al., 2006).  MacRoy-

Higgins and colleagues (2013), defined LT as toddlers who scored below the 15th

percentile on the Communicative Development Inventory, 2nd Edition (CDI-2; Fenson et

al., 2007) and who did not produce 2-word combinations, according to parent report.

Stokes (2010) considered LT toddlers to be “low vocabulary” if they scored at or below

-1 on the British version of the z-MacArthur Bates Communicative Development

Inventory (Klee & Harrison, 2001), while Stokes and colleagues (2012) considered

toddlers who scored at or below 1 SD on the L'Inventaire Français du Developpement

Communicatif (MCDI; IFDC; Kern, 2003) to be classified as “low language learners”.

Toddlers who scored below the 10th percentile on the CDI (Fenson et al., 1993) were

classified as LT, according to Ellis Weismer and colleagues (2013), while Jones (2003)

utilized the cut-off point of 30th percentile on the CDI-Toddler Form (Fenson et al.,

1993).  MacRoy-Higgins and Kaufman (2012) utilized a variety of measures to classify

LT: fewer than 50 words according to the CDI-Words and Sentences (Fenson et al.,

2007), a score below average on the expressive communication portion of the Preschool

Language Scale (4th ed; PLS; Zimmerman et al., 2002), and an average score on the

comprehension portion of the PLS and Bayley Scales of Infant Development, Mental

Scale (Bayley, 2006).  As evident from this summary, multiple forms of standardized

assessments as well as various cut-off points were utilized by the researchers to define LT

toddlers. Because the definition by which researchers define and categorize LT toddlers

varies, direct comparison of results and application of the findings to assist in differential

diagnosis of LT toddlers is challenging.
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Persistence of Language Deficits

Rescorla et al. (2005, 2009) found that children who were identified as LT who

experienced enough developmental growth to be considered on par with their TD peers,

continued to show significant differences in the areas of grammar, vocabulary, and verbal

memory.  Therefore, despite the fact that some LT toddlers’ delays resolve, they may

continue to show differences from their TD peers into late adolescence. The rationale for

this literature review was to gather contemporary research to support SLPs in early

identification of LT toddlers to enable early intervention in formative periods of language

acquisition. However, in the longer view of this area, outcomes research relative to

persistence of clinically relevant differences at later stages of oral and academic language

development should be considered.

Areas of Research Related to LT Toddlers

Demographic Variables

Researchers have focused on exploring which child, family, and environmental factors

might predict language trajectories in toddlers.  Gender (Dale et al., 2003; Reilly et al.,

2006; Stokes & Klee, 2009; Reilly et al., 2010; Schjølberg et al., 2011) and family history

(Reilly et al., 2006; Reilly et al., 2007) imply that a child might experience slower

language development, however, the variability in language development these two

factors account for is minimal.  Therefore, current research does not provide strong

evidence in support of relying on child, family, and/or environmental factors in the

process of differential diagnosis between TD and LT toddlers.

Language Processing Variables

Because demographic factors have not resolved the puzzle of LT toddler

differential diagnosis, researchers have focused on other factors specific to word learning
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and lexical development. These factors include fast mapping, attentional biases,

phonotactics, and pragmatic language.

The initial step of word learning after minimal exposure, known as fast mapping,

was explored as an area where differences between LT and TD toddlers might assist in

differential diagnosis.  Findings presented by Ellis Weismer and colleagues (2013)

indicated that TD toddlers experienced greater difficulties in the area of accurately

producing familiar and unfamiliar words as well as understanding novel words compared

to their TD peers.

In the process of word learning, children attend to attributes of novel objects, such

as color, shape, texture, or size, and that attending to a certain aspect of an object can

impact the efficiency in which toddlers learn new words.  Smith et al. (2002) and Jones

(2003) concluded that TD toddlers attend to the shape of an object and that this

attentional bias facilitates word learning.  However, Jones (2003) also found that LT

toddlers have a tendency to attend to an object’s texture.

Phonotactics, or the segment patterns in words (MacRoy-Higgins et al., 2013) is

another component of word learning which researchers have investigated in an effort to

discover differences between TD and LT toddlers.  Unfortunately, there are conflicting

findings in this area.  Stokes (2010) and Stokes et al. (2012) found that TD toddlers

demonstrated a preference for low ND words, while MacRoy-Higgins et al. (2012) found

that they demonstrated a preferences for high ND words.  Additionally, Stokes (2010)

and Stokes et al. (2012) reported that LT toddlers exhibited a preference for naming high

ND words, while MacRoy-Higgins et al. (2012) found that LT toddlers did not show a

preference for learning high or low ND words.  Despite conflicting results surrounding

the preferences for high or low PP/ND words, differences were found between TD and

LT toddlers in the area of phonotactics, as it relates to lexical development.
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Finally, pragmatic language, or the social use of language, has been examined, as

a possible area of word learning differences between TD and LT toddlers.  MacRoy-

Higgins et al. (2012) found that while both TD and LT toddlers utilize language to label,

answer, and repeat what they previously heard, there were also differences in their use of

language.  TD toddlers used language more often to request an answer from their

communication partner, which is more likely to engage a listener.  Conversely, LT

toddlers repeated words and babbled more frequently than their TD peers.  Repetition and

babble do not facilitate a communicate exchange as naturally as does requesting a

response.

FUTURE CONSIDERATIONS

Despite the limitations in available research, SLPs need to validly diagnose young

children as needing intervention to support language acquisition who are outside normal

expectations in formative stages.  Parents need clear guidance in making decisions about

whether to seek professional support for language intervention as early as possible for

maximal benefit.  Suggestions derived from the currently available research literature can

be employed to provide guidance for clinical SLPs and parents. First, determining a

consistent criteria by which both research and clinical SLPs can identify LT toddlers, is

important. In practice, SLPs often utilize the criteria of less than 50 words and/or no 2-

word combinations. However, researchers have often utilized varied criteria.  A

consistent criteria should be applied for definition so that practicing SLPs can apply the

findings from available from research.    A future definition might consider lowering the

standard by which a toddler is considered LT. As Dale et al. (2003) found, a large

percentage of LT toddlers experience spontaneous improvement and are no longer

considered delayed by the time they reach kindergarten.  Similarly, Rescorla et al. (2005,
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2009) found that adolescence who were previously identified as LT toddlers often score

within an average range of performance in a variety of measures. Therefore, research has

shown that some toddlers who fall within the current LT standard can experience enough

gain to be considered typically developing during early periods of language acquisition.

Having a more stringent criteria might ensure that services are truly being provided to

those toddlers who will not experience spontaneous improvement without the help of

early intervention.

A challenge with the current LT definition is that it does not imply that a child is

overtly delayed so these toddlers represent a very difficult population to identify and

serve.  ECI programs have set standards which must be met for a child to qualify for

services, and these eligibility standards might not diagnose all LT toddlers.  As a result,

LT toddlers might be more likely served by private providers, but might exclude lower

SES families who cannot afford private intervention services.  The current definition of

LT does not include a language comprehension component, but research has indicated

that although comprehension of LT toddlers is within normal limits, there are differences

in comprehension between TD and LT toddlers (Rescorla et al., 2005; Rescorla et al.,

2009). Future research might explore differences in language comprehension/receptive

language abilities between TD and LT toddlers to consider adding a language

comprehension component to the LT definition.

Secondly, research has shown differences in the various components of lexical

development. However, SLPs have not been provided with a standardized tool which

assesses the areas of fast mapping, attentional bias, and phonotactics.  Translation of

research to practice has not been accomplished because there are no standardized

tools/tasks to use in implementing differential diagnosis. Future research should focus on

creating standardized tools which differentiate TD from LT toddlers in the areas of fast
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mapping, attentional bias, and phonotactics. Such tools would better allow SLPs to

conduct assessments in a consistent and reliable manner.

An additional but related limitation of the research, which should be addressed

moving forward, is the large variation in research design.  For example, in the area of

phonotactics, MacRoy-Higgins at al. (2013) created novel objects and words to explore

how phonotactics effects lexical development, whereas Stokes (2010) explored the types

of words in toddlers’ current vocabularies.  Though both researchers address the area

phonotactics, the differences in experimental design do not allow for easy comparison of

the results. For direct comparison of findings, the experimental design and process

utilized by one researcher would need to be replicated, either by the same researcher or

by a different researcher.

A final consideration is also related to experimental design.  Some studies relied

upon large sample sizes (Schjølberg et al., 2011; Dale at al., 2003) while other relied

upon smaller samples (MacRoy-Higgins et al., 2013; Ellis Weismer et al., 2013; Smith et

al., 2002; Jones 2003).  Researchers who utilized a large number of participants did not

report on individual difference among the participants not allow for individual

differences to be evaluated, while research with too few participants does not allow for

patterns in findings to be generalizable from the small group of participants studied.

OVERALL SUMMARY

Overall, the classic definition of LT toddlers is that these children represent a

population of toddlers who have less than 50 words and/or do not use 2-word

combinations by their second birthday. However, researchers utilize varying criteria

within their research.  Some LT toddlers experience spontaneous growth in their

language development by the time they reach kindergarten (Dale et al., 2003), but may
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continue to exhibit differences from the TD peers who were never classified as LT.

Factors such as gender (Dale et al., 2003; Reilly et al., 2006; Stokes & Klee, 2009; Reilly

et al., 2010; Schjølberg et al., 2011) and family history (Reilly et al., 2006; Reilly et al.,

2007) may account for some variation in language ability, but not a great deal of the

variation.  Differences in lexical development components such as fast mapping,

attentional bias, phonotactics, and pragmatic language use have been found to exist

between TD and LT toddlers, yet translation from research to clinical application has not

been achieved.  Future research should revolve around determining a consistent criteria

that is followed by researchers and practicing SLPs, as well as, development of

standardized assessment tools to assess the areas of fast mapping, attentional bias, and

phonotactics so SLPs can provide ethical, consistent, and reliable assessments for the

purpose of identifying and serving toddlers who will truly benefit from early intervention.
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Appendix A

Is My Child a Late Talking (LT) Toddler?
What is a Late Talking Toddler?

 Available research uses a general level definition that a toddler is considered LT

if they say less than 50 words and/or do not produce 2-word combinations, by

their 2nd birthday in the absence of cognitive, motor, or receptive language delays

or a medical diagnosis associated with speech and language delays.

 Examples of 2-word phrases: “more milk”, “bye-bye Mama”, “want cookie”, and

“go car”.

Why is it important to identify LT toddlers?

 Research has shown that some LT toddlers “bloom” in their language

development and have skills that are considered to be within an average range, but

are still considerably lower compared to their peers who were never considered to

be LT in the areas of vocabulary*, grammar*, verbal memory*, and reading*.

(*See “Terms that may be Useful” for definitions.)

 Some LT toddlers continue to demonstrate delays in their language development

and may be at risk for being diagnosed as Speech Language Impaired (SLI) when

they are school-aged. This finding indicates that children should be re-evaluated if

they do not continue to maintain milestones for their chronological age.
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What are the differences between LT and typically developing toddlers?

 Toddlers who are LT show differences in how they learn words and the types of

words they produce.  Researchers have found differences in the following

components of word learning: learning a new word after minimal exposure,

paying attention to properties of an object (e.g. shape), sound segment patterns in

words, and social aspects of language. The table on the following page compares

typically developing (TD) toddlers and late talking (LT) toddlers in these areas.

What are the challenges in diagnosing a LT toddler?

 Variations in the pace of language development in typically developing toddlers

make it difficult to diagnose young toddlers.

 Inconsistent definition have been used in research that guides clinical practice.

 Lack of standard assessment tools available that focus on the areas of difference

between late talking toddlers and typically developing toddlers for clinicians to use in

diagnosis.

Who can I contact for help?

 An accredited Speech-Language Pathologist (SLP) who works with young

children should evaluate your child if you have concerns. Search for an accredited

SLP through American Speech-Language-Hearing Association (www.asha.org).

 Early Childhood Intervention (ECI) is a federal program available in all states in

the US ECI serves children and their families from birth to 36 months of age.

Search for a Texas ECI program through the Department of Assistive and

Rehabilitative Services (http://www.dars.state.tx.us/ecis/).

 Check with your insurance carrier for pediatric private clinic options in your area

if you have coverage for speech pathology services on your policy.
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Table 2: Word Learning Differences in Typically Developing (TD) and Late Talking
(TD) Toddlers

Definition TD LT

Fast
Mapping

-The process by which a
toddler learns a new word
and its meaning after
minimal exposure to the
word (Paul & Norbury, 2012).

-better understanding of
unfamiliar words
-more accurately
produce/say new and
unfamiliar words (Ellis
Weismer et al., 2013)

-more difficulty
understanding new words
-more difficulty
accurately producing new
and unfamiliar words
(Ellis Weismer et al., 2013)

Attentional
Bias

-Ability to attend to
certain aspects of an object,
such as shape, color, or
texture (material) affects
how efficiently toddlers
learn words (Smith et al.,
2002; Jones, 2003).

-attend to shape of an
object (Smith et al., 2002;
Jones, 2003)
e.g., With a target of an
unfamiliar object, when given a
choice of 3 unfamiliar objects,
will choose the item that
matched target object by shape
(half-moon to half- moon shape)
versus matched by color or
texture

-attend to texture of an
object (Jones, 2003)
e.g., With a target of an
unfamiliar object, when given a
choice of 3 unfamiliar objects,
will choose the item that
matches target’s texture
(material made of; metal object
matches metal object), versus
objects that are similar by color
or shape

Phonotactics

-Ability to segment
patterns in words (MacRoy-
Higgins et al., 2013)
-includes:
A. Phonotactic Probability
(PP): probability that one
sound will be followed by
another sound (MacRoy-
Higgins et al., 2013).
e.g., “sl” in the word “slip”
B. Neighborhood Density
(ND): number of words
that are similar to the target
word by the addition,
omission, or substitution of
a sound. (Stokes, et al, 2012)
e.g., , neighboring words of “cat”
are “rat”, “mat”, and “hat”

-In a word-learning task,
showed a preference for
naming and more
accurately producing high
PP/ND words (MacRoy-
Higgins et al., 2013)
e.g., “Cat” is a high PP/ND

word.
-vocabularies included
more words that had fewer
neighboring words (low
ND) (Stokes, 2010; Stokes et
al., 2012)
e.g., “Juice” is a low PP/ND
word.

-Use vocabularies that
include more words that
had more neighboring
words (high ND) (Stokes,
2010; Stokes et al., 2012).
e.g., “Ball” has many
neighboring words (balls, all,
tall).

Pragmatic
Language

-A child’s ability to use
language, how often they
use language, and their
ability to modify language
use based on the listener
(Paul & Norbury, 2012).
-social aspects of language
e.g., Why language is used
include labeling, requesting
action or answer, greeting,
protesting, babbling.

-Use language to label,
answer, and repeat back
what they just heard
(MacRoy-Higgins et al., 2012)
-Used language to request
an answer or response
from listener more often
than LT peers (MacRoy-
Higgins et al., 2012),
e.g., “What’s that?”

-Use language to label,
answer, and repeat back
what they just heard
(MacRoy-Higgins et al., 2012)
-Repeated words/phrases
and babbled more
frequently than TD peers
(MacRoy-Higgins et al., 2012).



62

*Terms that may be useful in understanding your child’s language

development

Vocabulary: Words that children understand and produce (say).

Grammar: How words are combined to form a complete thought. The structure of

the language.

Verbal Memory: The ability to remember and recall spoken language.

Reading: Comprehension of written language through visual input.
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