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Summary.—The Vineland Adaptive Behavior Scales, Second Edition (Vine-
land–II), and Bayley Scales of Infant and Toddler Development, Third Edition (Bay-
ley–III) were administered to 65 children between the ages of 12 and 42 months 
referred for developmental delays. Standard scores and age equivalents were 
compared across instruments. Analyses showed no statistical difference between 
Vineland–II ABC standard scores and cognitive levels obtained from the Bayley–III. 
However, Vineland–II Communication and Motor domain standard scores were 
significantly higher than corresponding scores on the Bayley–III. In addition, age 
equivalent scores were significantly higher on the Vineland–II for the fine motor 
subdomain. Implications for early intervention are discussed.

Identifying children with developmental disabilities is the first step to-
ward early intervention services. The Vineland Adaptive Behavior Scales, 
Second Edition (Vineland–II; Sparrow, Cicchetti, & Balla, 2005), and Bay-
ley Scales of Infant and Toddler Development, Third Edition (Bayley–III; 
Bayley, 2005), are often considered gold standards in terms of identify-
ing developmental delays in children. A measure of adaptive behavior is 
required by special education law (Individuals with Disabilities Education 
Act Amendments, 1999; Individuals with Disabilities Education Improvement 
Act, 2004) when assessing intellectual impairment and is strongly recom-
mended when assessing other developmental disabilities as well. Spar-
row, et al., defined adaptive behavior as an individual’s typical daily per-
formance with respect to communication, daily living, socialization, and 
motor skills. The Vineland–II is widely used for diagnostic evaluations, 
monitoring progress, and planning of programs. 

The first edition, the Vineland Social Maturity Scale (VSMS), was de-
veloped by Doll in 1965, revised by Sparrow, Balla, and Cicchetti (1984), 
and renamed the Vineland Adaptive Behavior Scales (VABS). These mea-
sures were developed out of concern over the use of intelligence tests as 
a single measure of mental retardation. The latest revision, the Vineland–
II (Sparrow, et al., 2005) is a substantial revision over previous editions 
with expanded age ranges and additional items. It can be administered to 
the caregiver of the individual being assessed for ages ranging from birth 
through 90 years. Standard scores (M = 100, SD = 15) from Communica-
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tion, Daily Living, Socialization, and Motor Skills domains can be com-
bined to create an Adaptive Behavior Composite (ABC). Each domain is 
further divided into subdomains (see Table 1) that provide age equivalent 
scores with good test-retest reliability overall and internal consistency on 
subdomains (Sparrow, et al., 2005).

Whereas the Vineland–II is administered to a parent or caregiver, the 
Bayley–III is administered by a trained examiner directly to the child be-
ing assessed. The Bayley Scales of Infant Development (BSID) was first 
developed in 1969, revised in 1993 (Bayley Scales of Infant Development-
Second Edition, BSID–II), and again in 2005 (Bayley–III). It can be admin-
istered to children who are between the ages of 1 and 42 months. Develop-
mental areas assessed by the scales include Cognitive, Language, Motor, 
Social-Emotional, and Adaptive. Social-Emotional and Adaptive are pre-
sented in the form of a questionnaire and are optional. Cognitive, Lan-
guage, and Motor domains each have a mean of 100 and standard devi-
ation of 15. The Language and Motor domains are further divided into 
subdomains (see Table 1) that produce age equivalent scores. The Bayley–
III has also demonstrated adequate validity and reliability (Bayley, 2005).

Both instruments have advantages and disadvantages. The Vineland–
II can be administered without the presence of the individual being as-
sessed and takes into account typical performance, whereas the Bayley–III 
provides an opportunity for direct interaction with the child. Each instru-
ment, however, has limitations; for example, responses on the Vineland–II 
may be subject to inaccurate reporting by the caregiver, while responses 

TABLE 1
Vineland–II and Bayley–III Domains and Subdomains  

Comparing Measures of Equivalent Constructs

Vineland–II Bayley–III

Communication
Expressive
Receptive 
Written

Language
Expressive communication
Receptive communication

Motor Skills
Fine
Gross

Motor
Fine motor
Gross motor

Daily Living Skills
Personal
Domestic
Community

Cognitive

Socialization
Interpersonal
Play and leisure
Coping

Adaptive Behavior Composite
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on the Bayley–III may be influenced by rapport building, testing environ-
ment, and fatigue on the part of the child being assessed.

Although previous studies have compared cognitive levels with 
adaptive behavior for children with developmental disorders, many of 
these studies derived cognitive levels from a variety of instruments (e.g., 
Liss, Harel, Fein, Allen, Dunn, Feinstein, et al., 2001; Bolte & Poustka, 2002; 
Perry, Flanagan, Geier, & Freeman, 2009). In addition, many of the sam-
ples were comprised of individuals approaching adolescence and older 
(e.g., Liss, et al., 2001; Paul, Miles, Cicchetti, Sparrow, Klin, Volkmar, Cof-
lin, & Booker, 2004; Klin, Saulnier, Sparrow, Cicchetti, Volkmar, & Lord, 
2007). Only a handful of studies have directly examined adaptive behav-
ior and cognitive skills in very young children, specifically those below 
age four whose learning and skill development are most at risk (Raggio 
& Massingale, 1990; Raggio & Massingale, 1993; Raggio, Massingale, & 
Bass, 1994). Even fewer studies have compared the Vineland Adaptive Be-
havior Scales with the Bayley Scales of Infant and Toddler Development 
(Ray-Subramanian, Huai, & Weismer, 2010). The first published study was 
conducted by Erickson, Johnson, and Campbell (1970) who examined the 
relationship among scores on the VSMS (Doll, 1965), BSID (Bayley, 1969), 
and the Cattell Infant Intelligence Scale (Cattell, 1940). The authors found 
significantly higher adaptive scores on VSMS than cognitive levels from 
the Cattell and Social Quotients from the BSID.

Raggio and Massingale (1993) compared the VSMS, VABS, and the 
Mental Scale of the BSID with 44 infants who were referred for develop-
mental delays. Their results suggested a significantly higher ABC on the 
VABS than either the VSMS Social Quotient or the BSID Mental Develop-
ment Index. In another study Raggio, et al. (1994) compared the VABS-
ABC standard scores, VABS age-equivalent scores, and the BSID Mental 
Development Index. The mean VABS–ABC standard score was signifi-
cantly higher than age equivalents and the BSID Mental Development In-
dex. The authors suggested these findings may be the result of floor effects 
with standard scores; therefore, age equivalents may be a better predictor 
of developmental outcome.

Recently Ray-Subramanian, et al. (2010) examined adaptive behavior 
and cognitive levels for 125 toddlers with autism. The authors found sig-
nificant delays in adaptive functioning for these 2-year-olds with autism 
and a group profile consisting of Motor Skills > Daily Living Skills > So-
cialization > Communication. In addition, Vineland–II domain standard 
scores and subdomain scores were significantly correlated with the Bay-
ley–III Cognitive domain standard scores. However, the Language and 
Motor domains of the Bayley–III were not administered. These scales 
would have provided the opportunity for further comparisons regarding 
parent report and actual observed skills.
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Most of the above studies were conducted with prior versions of the 
Vineland Adaptive Behavior Scales and the Bayley Scales of Infant and 
Toddler Development. The only existing study to date comparing the two 
scales did not include the Language and Motor domains of the Bayley–
III. Therefore, the present study was undertaken to (1) replicate Erickson, 
et al. (1970) and Raggio and Massingale (1993) using the latest revision of 
each instrument and (2) to expand upon Ray-Subramanian, et al. (2010) 
by comparing the Language and Communication and Motor domains of 
each instrument. 

The present investigation addressed the following: (1) the relation-
ship between cognitive level and adaptive behavior for children referred 
for developmental delays; (a) the relationship between the Vineland–II 
Communication and Motor domains and Bayley–III Language and Motor 
domain standard scores; and (b) the relationship between age-equivalent 
scores on the Vineland–II and Bayley–III for Expressive, Receptive, Gross 
Motor, and Fine Motor subdomains.

Method
Participants

Sixty-five children between the ages of 12 and 42 months participat-
ed in the study. Of these, 47 were boys, and 18 were girls; 30 were African 
American, and 35 were Euro-American. The mean age was 33 months. 
Evaluations were conducted by the first author who is a licensed psychol-
ogist in a university hospital-based clinic that specializes in diagnosis and 
treatment of developmental disorders. The children were referred by their 
primary care physician to the hospital for evaluation of suspected devel-
opmental delays.
Instruments

The Vineland–II Survey Interview Form was administered to the pri-
mary caregiver of the child being assessed. Immediately following the 
Vineland–II administration, the Bayley–III was administered directly to 
the child. The Vineland–II was administered first so that the child’s per-
formance on the Bayley–III did not influence caregiver responses on the 
Vineland–II as the objective was to obtain responses on the child’s typical 
performance at home. Each test was administered and scored by the first 
author and sessions lasted between 2.5 to 3 hours.
Data Analysis

Correlations and paired t tests for the Vineland–II ABC and Bayley–
III Cognitive standard scores were performed. In addition, correlations 
and paired t tests were computed between Language and Motor domain 
standard scores and subdomain age equivalents on both instruments. 
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The Bland-Altman method (Bland & Altman, 1986) was used to measure 
agreement on within-subject standard deviation estimates between these 
two instruments.

Results
Table 2 presents mean standard scores, mean age-equivalent scores, 

and standard deviations for the Vineland–II and Bayley–III domain and 
subdomains. The mean Cognitive age-equivalent score on the Bayley–III 
was 21 months (SD = 6.7) in comparison to the mean chronological age of 
33 months (SD = 7.08). Vineland–II ABC and Communication and Bayley–
III Cognitive, Language, and Motor mean standard scores were at least 1.5 
standard deviations below the standardization sample mean. The mean 
ABC standard score on the Vineland–II ranged from 51 to 102 with a mean 
of 75.3 (SD = 10.8). The Vineland–II mean domain standard score was 72.3 
(SD = 14.4) for Communication and 83.9 (SD = 12.08) for Motor. The Bay-
ley–III Cognitive standard score ranged from 55 to 105 with a mean of 76.4 
(SD = 11.4). The mean domain standard score on the Bayley–III was 67.3 
(SD = 16.6) for Language and 77.2 (SD = 16.4) for Motor. 

Correlations were calculated between Vineland–II and Bayley–III do-
main and subdomain scores and found to be positive and significant at 
the .05 level (see Table 3). Using the Cicchetti, Koenig, Klin, Volkmar, Paul, 
and Sparrow (2010) effect size index for correlations (0.10 = trivial; 0.10–
0.29 = small; 0.30–0.49 = medium; 0.50–0.69 = large; ≥ 0.70 = very large), 
showed a medium correlation for Vineland–II ABC and Bayley–III Cogni-
tive standard scores and a very large correlation for the Vineland–II Com-
munication and Bayley–III Language domain standard scores and age 
equivalents for receptive, expressive, gross motor, and fine motor.

The relationship between adaptive behavior and cognitive levels was 
of primary interest. Paired t tests yielded no significant difference be-
tween the Vineland–II ABC and Cognitive standard score from the Bay-
ley–III. Although differences were not significant with respect to group 

Table 2
Descriptive Statistics For the Vineland–II and Bayley–III  

With Comparisons Between Equivalent Domains

Vineland–II M SD Bayley–III M SD t64 p Cohen’s d

ABS, SS 75.3 10.8 Cognitive, SS 76.3 11.3 −0.93 −0.10
Communication, SS 72.3 14.4 Language, SS 67.3 16.6 3.41 .0114 0.03
Motor skills, SS 83.9 12.1 Motor, SS 77.2 16.6 4.10 1.17 × 10−4 0.47
Receptive, AE 17.3 9.4 Receptive, AE 15.9 19.1 1.52 0.15
Expressive, AE 17.3 8.3 Expressive, AE 16.5 9.6 1.09 0.08
Gross motor, AE 25.7 9.1 Gross motor, AE 24.0 9.5 1.74 0.18
Fine motor, AE 25.2 9.2 Fine motor, AE 21.7 9.4 4.02 1.56 × 10−4 0.38
Note.—SS = standard score, AE = age equivalent in months.
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means, there were rather large intra-individual differences. Specifically, 
the Bland-Altman method of agreement indicated ABC and Cognitive 
scores varied widely by as much as 20 points above and below the points 
below the mean for individual cases. 

Secondly, the relationship between the two instruments regarding 
Communication and Motor domains standard scores was examined. The 
Vineland–II Communication (t = 3.4, p < .001) and Motor (t = 4.1, p < .001) 
domain standard scores were significantly higher than corresponding 
scores from the Bayley–III for both domains. The Bland-Altman limits for 
Language and Motor standard scores for the two instruments also varied 
widely by as much as 28 points above and below the mean for some indi-
viduals. 

Finally, age equivalents for expressive, receptive, gross motor, and 
fine motor subdomains were compared for the Vineland–II and Bayley–
III. Paired t tests showed that Vineland–II age equivalents were signifi-
cantly higher for fine motor subdomain (t = 4.02, p < .001) as shown in Ta-
ble 2, with variability for individual cases ranging from 16 to 18 months 
above and below the mean.

Discussion
Results suggest that Vineland–II ABC standard scores were statisti-

cally similar to Bayley–III cognitive scores, which differs from Erickson, 
et al. (1970) and Raggio and Massingale (1993), who found ABC standard 
scores higher than cognitive scores. However, in the current study, large 
within-subject variations were observed—as much as two standard devia-
tions above and below the mean for some individuals. Upon further ex-
amination among domains and subdomains, Vineland–II Communication 
and Motor composite standard scores were found to be significantly high-
er than Bayley–III Language and Motor composite standard scores, sug-
gesting that more children would be eligible for services using the Bay-
ley–III Language and Motor scales. In addition, age equivalents on the 
Vineland–II were significantly higher than those from the Bayley–II for 
the Fine Motor subdomain only. Findings are in agreement with Ray-Sub-

Table 3
Vineland–II and Bayley–III Correlations

Vineland–II Bayley–III Correlation 95%CI

ABC Cognitive .64 .47, .76
Communication Language .71 .82, .84
Motor Motor .61 .74, .78
Receptive Receptive .70 .56, .81
Expressive Expressive .82 .72, .89
Gross motor Gross motor .66 .50, .78
Fine motor Fine motor .72 .57, .81
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ramanian, et al. (2010) who also found Vineland–II and Bayley–III domain 
and subdomain scores to be highly correlated. 

The study is limited by several factors. First, directly testing toddlers 
was challenging at times and successful administration of the Bayley–III 
relied heavily on rapport building and adequate energy level on the part 
of the child being assessed. Taking breaks between subtests on the Bay-
ley–III was necessary for some children as the entire session was some-
what lengthy (i.e., between 2.5 and 3 hours). There were limitations to the 
Vineland–II administration as well including the possibility of inaccurate 
reporting on the part of the caregiver. For example, determining whether 
their child used pronouns, used verbs ending in “ing,” or followed one- or 
two-step commands beyond the specific examples given required lengthy 
probing for some parents. Other parents began testing the child them-
selves by asking him or her to “point to your head,” for example, suggest-
ing they may not have known the extent of the skills in their child’s reper-
toire. If the Vineland–II is to be administered without the presence of the 
child, this could be problematic and lead to inaccurate responses for some 
children.

Data were gathered primarily by the first author through clinical prac-
tice rather than a research-funded grant. Thus, the sample may not have 
been representative; most of the families served in the clinic fall within the 
lower socioeconomic group. The instruments were not administered in a 
counterbalanced order. It was necessary to try to obtain parents’ percep-
tions of their children’s typical performance. The sample size was relative-
ly small and did not lend itself to comparisons across cognitive levels and 
differential diagnoses. Floor effects cannot be ruled out. The lowest pos-
sible standard score on the Bayley–III is 55. Although only four children 
in the sample obtained a score of 55, it’s possible their real scores could 
have been lower. Although age equivalents are not usually normed on the 
standardization sample, they may be a better measure for children whose 
standard scores are ≤ 55. In addition, age equivalent scores are generally 
more easily understood by parents.

Future research should also include examining cognitive levels in 
comparison to all four subdomains on the Vineland–II (Communication, 
Daily Living, Socialization, Motor) with the new Vineland–II to further 
explore the relationship among IQ and adaptive behavior, with a larg-
er sample size, information on parental education, socioeconomic status, 
and comparisons across diagnostic subgroups. In addition, whether or 
not parents are accurately reporting their children’s skills is a factor that 
should be investigated. Several direct questions on each measure over-
lap and could be evaluated item by item. For example, both scales evalu-
ate use of pronouns, prepositions, plurals, labeling body parts, labeling 
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colors, cutting with scissors, holding a crayon properly, walking up and 
down stairs alternating feet, catching a ball, completing puzzles, running, 
hopping on one foot, for example. An item-by-item analysis of these spe-
cific questions may help to answer this question.
Implications

In conclusion, a measure of cognitive functioning and adaptive be-
havior are necessary components when diagnosing developmental delays 
in children. Although the Vineland–II and Bayley–III are often used for 
this purpose, the results suggest more children would qualify for services 
using the Bayley–III standard scores for Language and Motor domains. 
These findings highlight the importance of using multiple measures when 
making placement decisions and that relying solely on one measure could 
exclude some children from services.
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