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Abstract

The Arnett Caregiver Interaction Scale (CIS) has been widely used in research studies to measure
the quality of caregiver—child interactions. The scale was modeled on a well-established theory of
parenting, but there are few psychometric studies of its validity. We applied factor analyses and
item response theory methods to assess the psychometric properties of the Arnett CIS in a national
sample of toddlers in home-based care and preschoolers in center-based care from the Early
Childhood Longitudinal Study-Birth Cohort. We found that a bifactor structure (one common
factor and a second set of specific factors) best fits the data. In the Arnett CIS, the bifactor model
distinguishes a common substantive dimension from two methodological dimensions (for
positively and negatively oriented items). Despite the good fit of this model, the items are skewed
(most teachers/caregivers display positive interactions with children) and, as a result, the Arnett
CIS is not well suited to distinguish between caregivers who are “highly” versus “moderately”
positive in their interactions with children, according to the items on the scale. Regression-
adjusted associations between the Arnett CIS and child outcomes are small, especially for
preschoolers in centers. We encourage future scale development work on measures of child care
quality by early childhood scholars.
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1. Introduction

As use of non-parental child care increased during the latter half of the twentieth century,
scales of caregiver-child interactions emerged. To a varying degree, these scales drew on
developmental theory, which suggests that caregiver-child interactions are important
influences on children’s cognitive and socio-emotional development. Jeffrey Arnett
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developed one widely used scale, the Arnett Caregiver Interaction Scale (CIS; Arnett, 1986),
for an evaluation of a caregiver training program at Bermuda College. Arnett described
writing items to encompass the parenting constructs of demandingness, responsiveness, and
explanations for punishment based on four well-established parenting styles: authoritarian,
authoritative, permissive, and uninvolved (Arnett, 1986,1989; Baumrind, 1967; Maccoby &
Martin, 1983). In a study of 66 caregivers in 22 centers in Bermuda, Arnett used an
exploratory principal component analysis and selected a four-dimensional structure (see
Table 1).

The Arnett CIS has since been used in numerous studies of child care including recent,
large-scale studies such as the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B;
Mollborn & Blalock, 2012); Early Head Start Research and Evaluation Project (Love et al,
2004); Head Start Family and Child Experiences Surveys (FACES; Bracken & Fischel,
2006); and, Welfare, Children and Families: A Three-City Study (Votruba-Drzal, Coley,
Maldonado-Carreo, Li-Grining, & Chase-Lansdale, 2010). Despite its widespread use, there
have been few studies of the psychometric properties of the Arnett CIS. As we review
below, only a handful of factor analyses have been reported and we are aware of no prior
item response theory analyses of the scale. Our study contributes a more comprehensive
study of the validity of the scale with a large sample of caregivers from across the nation.
The study is intended to guide researchers conducting secondary analyses of these numerous
large, public datasets as well as scholars contemplating using the scale in future data
collection efforts regarding child development, child care, and early childhood education.

1.1. Review of Prior Factor Analyses and Predictive Validity of the Arnett CIS

It is surprising that the Arnett CIS has been so widely adopted in child care research in the
U.S. given that it was developed by a doctoral student for a small-scale evaluation outside of
the U.S. Its popularity likely reflects its grounding in one of the most influential parenting
frameworks in the developmental literature, its face validity connection to that framework,
and the fact that Arnett’s dissertation was part of a broader research initiative in Bermuda
led by preeminent child care scholars (McCartney, Scarr, Phillips, & Grajek, 1985; Scarr &
MccCartney, 1988). In fact, other than the addition of examples, the wording of the scale has
remained largely intact since Arnett first published the scale and, as noted above, it has been
incorporated into many large-scale studies of child care and preschool.

Reflecting the standard of practice at the time, Arnett did not use contemporary
measurement approaches to define dimensions and write items. Instead, he empirically
identified dimensions using a principal component analysis. Table 1 presents the resulting
four dimensions (factors) and items for each dimension and shows the slight modifications
made in later studies. Namely, two factors have been relabeled: the Sensitivity dimension
was called “Positive Relationship” by Arnett; the Harshness dimension was called
“Punitiveness.” One item is positioned differently: Arnett placed Item 24 (“Expects the child
to exercise self-control”) on the fourth factor (Permissiveness) whereas Table 1 follows later
studies and places it with Harshness. Additionally, as can be seen in comparing the third and
fourth columns of Table 1, later studies expanded item wording, generally adding examples
of behaviors consistent with a higher score (Snow et al, 2007).

Few replications of Arnett’s factor structure have been published in scholarly journals.
Those that exist are found in technical reports from large-scale studies. Results from these
studies showed that Arnett’s first three factors are better replicated than the fourth factor
(Permissiveness), which may reflect the fact that just three (often quite skewed) items
comprised the final factor. The best documented factor analyses are found in reports from
Abt Associates (Layzer, Goodson, & Moss, 1993) and RMC Research Corporation (Love,
Ryer, & Faddis, 1992) to state and federal education departments. Abt Associates’ report
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was based on a study of 119 centers, preschools and Head Start programs that served low-
income children (Layzer et al., 1993). Their factor analysis of the Arnett CIS produced a
five-factor solution (Layzer et al., 1993). The first three factors largely replicated Arnett’s
structure (the same items loaded on the Sensitivity and Detachment factors shown in Table
1; all but one of the same items loaded on the Harshness factor). The fourth and fifth factors
differ from Arnett’s original structure (items 4 and 18 from Table 1 loaded on Layzer and
colleagues’ fourth factor; items 9 and 15 loaded on a fifth factor). The California Staff/Child
Ratio study examined associations of child/staff ratios with quality of care in a sample of
122 classrooms across the San Francisco, Los Angeles and San Diego areas (Love et al.,
1992). It reported four factors in the Arnett CIS items that accounted for 60% of the
variance. Like the authors of the Abt report, Love and colleagues’ first three factors were
similar to Arnett’s original structure with the exception of one of the Harshness items. In
contrast, their fourth factor included items 4, 9, 18 and 24. Love and colleagues also deleted
item 15, which failed to load on any factor.

Other reports provide only the number of factors, but not item loadings. In their report
associated with the National Child Care Staffing Study, Whitebook, Howes, and Phillips
(1989) found three factors accounting for 60% of the variance which they labeled
“sensitivity,” “harshness,” and “detachment.” The Early Head Start Research and Evaluation
Project and FACES studies relied on a single summary score based on an average of all 26
Arnett CIS items, because factor analyses did not reveal distinct dimensions (Love et al.,
2004) and because the subscales were highly inter-correlated (Zill et al., 2006). In analyses
of a Dutch sample, van 1Jzendoorn, Tavecchio, Stams, Verhoeven, and Reiling (1998)
identified a twofactor solution in which half of the 26 items loaded on each factor; they
termed the factors “authoritarian interaction” and “stimulating interaction.”

Academic publications that use the Arnett CIS generally rely on Arnett’s original structure,
or one of the modifications reviewed above, sometimes reporting internal consistency
reliability coefficients, but not factor analytic confirmations of the structure. For example,
Bracken and Fischel (2006) & Maxwell, McWilliam, Hemmeter, Ault, and Schuster (2001)
referred to Arnett’s original four-factor structure in their studies. Bracken and Fischel
reported a Cronbach’s alpha of .94 for all items; Maxwell et al. (2001) reported an average
Cronbach’s alpha of .93. In contrast, Cryer, Tietz, Burchinal, Leal, and Palacios (1999) &
Tietz, Cryer, Bairrao, Palacios, and Wetzel (1996) relied on Whitebook et al.’s (1989) three-
factor structure and reported Chronbach’s alpha ranges of .85-.94 for sensitivity, .39-78 for
involvement/detachment, and .83-.93 for acceptance/harshness. Torquati, Raikes, and
Huddleston-Casas (2007) did not identify the source of their factors, citing Arnett’s 1989
report but using three factors; they reported Cronbach’s alphas of .77-.94. de Kruif,
McWilliam, Ridley, and Wakely (2000) referred to Arnett (1989) and the original four
factors, but chose to focus on only two dimensions—sensitivity and detachment-and to
combine these subscales together into a single overall score “for ease of interpretation” (pp.
253).

The theory that motivated the development of the Arnett CIS implies that the CIS should
correlate with child outcomes; however, as is true for other child care quality measures
(Burchinal, Kainz, & Cai, 2011), past studies found that associations between the CIS and
child developmental outcomes are typically small. These studies have employed the Arnett
CIS in various ways including with a single total score (Hindman, Skibbe, Miller, &
Zimmerman, 2010; Lisonbee, Mize, Payne, & Granger, 2008; Loeb, Fuller, Kagan, &
Carrol, 2004; Zill et al., 2003), with factor scores (Howes, Galinsky, & Kontos, 1998;
Vernon-Feagans & Manlove, 2005; Whitebook et al., 1989), and as part of a composite
variable created along with other measures of child care quality (Burchinal & Cryer, 2003;
Peisner-Feinberg et al., 2001; VVotruba-Drzal, Coley, & Chase-Lansdale, 2004; Votruba-
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Drzal et al., 2010). Specifically, using a composite measure including the Arnett CIS and
three other observational measures of quality, Peisner-Feinberg et al. (2001) found small
contemporaneous associations with child outcomes including child language, reading and
math scores (effect sizes of .06 to .18) and with child attention, problem behaviors, and
sociability (effects sizes of .03 to .11). The four studies cited above that used the Arnett CIS
total score generally found no significant associations with children’s cognitive and socio-
emotional outcomes, although Loeb et al. (2004) found a modest association with children’s
greater reading readiness ( = .14) and fewer social problems (p = —.18). The three studies
that associated Arnett CIS subscales with child outcomes found significant associations with
attachment, complex play, and verbalizations. Whitebook etal. (1989) found small partial
correlations (.24 and below), Howes et al. (1998) did not report effect sizes, & Vernon-
Feagans and Manlove (2005) reported large effect sizes, although their findings were
specific to nine children with chronic ear infections who were cared for in low-quality
contexts.

The tendency for prior studies to create composite measures of child care quality from the
Arnett CIS and other scales reflects the fact that quality measures tend to be highly inter-
correlated (Burchinal & Nelson, 2000). For example, Burchinal and Cryer (2003) reported
correlations between .74 and .91 among the Arnett CIS, the Early Childhood Environmental
Environment Rating Scale-Revised (ECERS-R) and another quality measure. Indeed, studies
such as those listed above often pair the Arnett CIS with the ECERS-R, regarding the latter
as a broader measure of the caregiver environment and the former as a narrower measure of
caregiver—child interactions. Yet, subscales and items within the ECERS-R also assess
interactions among the caregiver and children, which may contribute to the high inter-
correlation between the two scales.

1.2. The current study

The Arnett CIS has been widely adopted in studies of child care with limited published
evidence of its validity. The fact that there have been few replications of Arnett’s original
factor structure, and the absence of consistently significant and sizable associations between
Arnett CIS and child developmental outcomes suggests that more research into the
psychometric properties of the Arnett CIS is warranted. Our study contributes to the
literature by examining the factor structure of the Arnett CIS in a national sample of toddlers
and preschoolers, by conducting item response theory (IRT) analyses of the items, and by
examining regression-adjusted associations of the resulting dimensions with child outcomes.
To the best of our knowledge, our study is the first to report IRT analyses of the Arnett CIS.
We included toddlers even though Arnett developed the measure for a study of child care
teachers caring for preschoolers (Arnett, 1986, 1989), because the studies reviewed used the
scale for infants and toddlers and in home-based settings.

We framed our analyses and results within four aspects of validity included in the Standards
for Educational and Psychological Testing: structural validity, response process validity, test
content validity, and criterion validity (Joint Committee on Standards for Educational and
Psychological Testing, 1999).

1.2.1. Structural validity: number of dimensions—A measure is structurally valid if
empirical evidence identifies its intended dimensions (Wolfe & Smith, 2007). Arnett did not
report an explicit a priori definition of dimensions for the scale. Instead, he focused on
percent agreement between raters in developing the items and use of empirical techniques to
define the scale’s dimensions (Arnett, 1986, 1989). We test for his four empirical
dimensions (or other structures found by later work, such as the first three factors or a single
factor). As we discuss in Section 2, the fact that the Arnett CIS mixes positively oriented
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and negatively oriented items, and that the orientation of items is nearly completely
confounded with its empirically identified dimensions, complicates analysis of the scale’s
dimensional structure.

1.2.2. Response process validity: ordering of rating scale categories—A
measure demonstrates response process validity if observers use its rating scale categories in
intended ways (Joint Committee on Standards for Educational and Psychological Testing,
1999). For the Arnett CIS, observers assign a score of 1 = Not at all, 2 = Somewhat, 3 =
Quite a bit, or 4 = Very much for each item. The labels imply that caregivers placed in
higher categories on positively oriented items (e.g. speaks warmly to the children) should
have higher positions on the latent construct of positive interactions with children. We used
adjacent-category models that allowed us to test for this expected category order.

1.2.3. Test content validity: item quality—Test content validity refers to the
relationship between a set of items and the latent trait that they are intended to measure
(Joint Committee on Standards for Educational and Psychological Testing, 1999). If this
aspect of validity holds, the set of items defining each of the Arnett CIS’ four factors (see
again Table 1) should consistently measure single underlying dimensions. The items in each
dimension should also evaluate a wide range of difficulty within the dimension (i.e., some
easy items, some mid-range items, some difficult items) in order to ensure sufficiently large
variation (given that the sample is heterogenous) and minimal standard errors for resulting
scale scores (given that the items are well targeted to the sample). As noted above, Arnett
did not use a contemporary measurement approach to define dimensions and did not
explicitly write items to cover the full range of those dimensions. Thus, our post hoc
analyses point to potential gaps in coverage of the dimensions which future measurement
work might address.

1.2.4. Criterion validity: correlations with child outcomes—Tests of criterion
validity determine the extent to which instrument scores correlate with relevant outcome
measures (Wolfe & Smith, 2007). Arnett based the CIS in the literature on parenting
behavior as suggested by Baumrind’s (1967) classification—authoritative, authoritarian,
permissive, and disengaged. Without familiarity with this literature, it may seem at first
blush that the Arnett CIS should primarily promote children’s socio-emaotional development.
However, the theory and the empirical evidence suggest cross-domain associations
(Downer, Sabol, & Hamre, 2010). Indeed, parenting types have been correlated with a range
of child outcomes, not only the absence of negative affect and aggression but also child
complexity of play and academic achievement (Brown & lyengar, 2008; Lagacé-Séguin &
d’Entremont, 2006; Underwood, Beron, Gentsch, Galperin, &Risser, 2008), since parental
and caregiver sensitivity provide children a secure base to explore their environment and the
confidence to try new experiences (Denham & Burton, 2003). Caregiver involvement and
monitoring also may support child health, such as through caregivers’ interventions when
injury risk is high and vigilance to consistent infection control practices (like child
handwashing).

We used data from the Early Childhood Longitudinal Study-Birth Cohort (ECLS-B). The
study began in 2001 when children were sampled from birth records in 46 states. The ECLS-
B oversampled twins, low birth weight babies, American Indian, and Asian children. The
sample size at the initial 9-month interview was 10,700, resulting from a 74% response rate.
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At the 2- and 4-year interviews, 9850 and 8950 children remained, respectively (Snow et al.,
2009).

We focused on the subgroup of 2- and 4-year-olds whose child care settings were observed.
At both waves, statisticians drew a stratified random sample of children who met the
following criteria: in child care for at least 10 h per week (and awake for at least a 2.5 h
block of time) who also lived in the continental U.S. and whose caregiver spoke English or
Spanish. At 2 years, the ECLS-B included all poor children (less than 100% of the federal
poverty level) cared for in centers and a subsample of the remaining children (with
differential sampling of twins, low-birth-weight, American Indian and Asian children). At 4
years, the ECLS-B included all children whose care centers were observed at 2 years and
sampled the remaining children based on type of care (home-based care, Head Start centers,
and non-Head Start centers) and child poverty (less than 100%, 100-150%, and over 150%
of the federal poverty level; Wheeless, Ault, & Park, 2008). Response rates of selected child
care providers were 50% at 2 years and 55% at 4 years (Bethel et al., 2007; Wheeless et al.,
2008). The ECLS-B statisticians created sampling weights that adjusted for oversampling,
family non-response initially and over time, and caregiver non-response (W22P0 at 2 years;
W33P0 at 4 years; Snow et al., 2007). We focused on observed home-based providers at 2
years (n=750) and observed center-based providers at 4 years (1= 1350). We did so
because these are the modal care arrangements at each follow-up, offering adequate samples
for analyses. In regression models, with item-level missing data, the sample sizes were 650
at 2 years and 1000 at 4 years.

2.2. Measures

We provide descriptive statistics for all measures in Appendix A (included in online
supplementary material).

2.2.1. Arnett CIS—Trained observers completed the Arnett CIS in homes and classrooms
including the ECLS-B focal child (Snow et al., 2007). ECLS-B initially certified observers
who achieved 80% agreement with a consensus score and monitored reliability by having
two observers rate approximately 10% of settings. Percent agreement averaged 96 — 98%
over the field periods (Nord, Edwards, Andreassen, Green, & Wallner-Allen, 2006; Snow et
al., 2009). The items were worded as in the rightmost column of Table 1 and were rated 1 =
Not at all, 2 = Somewhat, 3 = Quite a bit, or 4 = Very much. Table 2 provides the percentage
of the 750 homes and 1350 centers that received each scale score (1 to 4) on each item.
Before calculating the percentage distributions, we reverse scored negatively worded items
(shown with an (R) at the end of their descriptive label in the table). We also grouped items
by modal category in centers and highlighted the modal category in centers and homes. The
distributions indicated that the items were quite skewed with most caregivers demonstrating
the positive behaviors captured by each item. The lowest two scores were never modal for
centers and were modal for only three items for homes. For centers, at least half of the
caregivers were given one of the two highest scores on every item; for homes, this was true
for all but two items. And, on fully half of the items in both types of care, 50% or more of
caregivers were rated in the category showing the most positive behavior: Very much. We
used these Arnett CIS items in IRT models.

2.2.2. Parenting and caregiving measures—Given the Arnett CIS was based on a
well-established theory of parenting, we compare the strength of associations between the
Arnett CIS and child outcomes with the strength of associations between an observational
measure of parenting and child outcomes. Likewise, since the child care literature often
compares structural quality to process quality and the parenting literature often compares
family structure to family process, we associate structural measures of the family and
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childcare context with child outcomes as a point of comparison. Estimates of associations
between these measures, the Arnett CIS, and child outcomes were obtained using regression
analyses.

The process parenting measure was the Two Bags Task, a standardized, semi-structured
observational measure of parenting adapted for the ECLS-B from earlier versions of the
measure (Three Bags Task and Puzzle Task; Chase-Lansdale, Brooks-Gunn, & Zamsky,
1994; Fauth, Brady-Smith, & Brooks-Gunn, 2003; Matas, Arend, & Sroufe, 1978). Trained
ECLS-B interviewers followed standard procedures to videotape interactions between the
same focal children that were observed with the Arnett CIS and one of their parents. The
parent (typically the mother) and child were observed playing with toys from “two bags” for
10 min in the family’s home. The contents of the bags were a play set of dishes and picture
book at 2 years and molding clay and a book at 4 years. Trained observers had to achieve
target standards of percent agreement on initial training videotapes and on reliability checks
during the field period. Average percent agreement was 87—100% across parenting items
(Nord et al., 2006; Snow et al., 2007).

At 2 years, observers coded six parenting items on a 7-point Likert Scale: positive regard,
sensitivity, stimulation of cognitive development, intrusiveness, negative regard, and
detachment. At 4 years, positive regard and sensitivity were combined into a single item:
emotional supportiveness. In line with previous research that has found two broad constructs
of parenting styles (Barnett, Deng, Mills-Koonce, Willoughby, & Cox, 2008; Pungello,
Iruka, Dotterer, Mills-Koonce, & Reznick, 2009), we combined the items into two domains:
(1) cognitive stimulating/sensitive and (2) harsh/intrusive. We calculated the first parenting
domain as the mean of positive regard, sensitivity, stimulation of cognitive development and
detachment (reversed) at 2 years and the mean of emational supportiveness, stimulation of
cognitive development and detachment (reversed) at 4 years. We averaged intrusiveness and
negative regard to calculate the second parenting domain at both waves.

At both the 2-year and 4-year waves, ECLS-B staff created a family socioeconomic status
composite by averaging five variables each of which was first standardized to a mean of 0
and standard deviation of 1: (1) father/male guardian’s education, (2) mother/female
guardian’s education, (3) father/male guardian’s occupational prestige score, (4) mother/
female guardian’s occupational prestige score, and (5) household income. For households
with only one parent, the ECLS-B staff averaged the three available components (resident
parent’s education and occupation as well as household income; Snow et al., 2007).

We also examined three measures of the structural quality of the child care setting: (1) the
teacher or caregiver’s level of education, (2) the number of children in the classroom/home,
and (3) the ratio of children to teachers/caregivers in the classroom/home. The caregiver/
teacher reported all of these measures. Group size refers to the number of children that the
teacher “typically” cared for at the same time as the focal child and the child:caregiver ratio
was based on the group size along with the number of adults who “usually” helped care for
that group. Teachers and caregivers were instructed to include their own children, if
relevant, in the group size.

2.2.3. Child outcome measures—To facilitate interpretation across numerous
measures, we coded all child outcomes so that higher scores indicate better outcomes.

2.2.4. Cognitive outcome measures—To measure cognitive outcomes in the 2-year-
old sample, we used a mental score created by the ECLS-B staff from the Bayley Short

Form-Research Edition (BSF-R; Andreassen & Fletcher, 2007), which was adapted for the
ECLS-B from the Bayley Scales of Infant Development-Second Edition (BSID-11; Bayley,
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1993). The scale assessed the children’s emerging cognitive skills such as putting objects in
a container, imitating words, naming pictures, and attending to stories (Andreassen &
Fletcher, 2007; Snow et al., 2007, 2009). ECLS-B staff used IRT methods to produce a
modelbased estimate of the BSF-Rmental scale raw score, which can range from 92 to 174
(Nord et al., 2006).

For 4-year-olds, we used two scores that ECLS-B staff created in the domains of reading
and math using item response theory models (Najarian, Snow, Lennon, Kinsey, & Mulligan,
2010; Snow et al., 2007, 2009). The ECLS-B investigators selected items from three subtests
of the Preschool Language Assessment Scales (Simon Says, Art Show and Let’s Tell
Stories; Duncan & De Avila, 1998), from the Peabody Picture VVocabulary Test-Third
Edition (Dunn & Dunn, 1997), and a measure of emergent early literacy including letter
sounds, early reading, phonological awareness, knowledge of print conventions, and
matching words (Snow et al., 2007, 2009). For the mathematics assessment, ECLS-B
investigators took items from the Test of Early Mathematics Ability, the ECLS-K (Early
Childhood Longitudinal Study-Kindergarten Cohort survey; Snow et al., 2007), and other
sources in the following areas: number sense, geometry, counting, operations, and patterns
(Najarian et al., 2010; Snow et al., 2007, 2009). ECLS-B reported IRT-based internal
consistency reliability estimates of .84 for reading and .89 for math (Najarian et al., 2010).

2.2.5. Socio-emotional outcomes—At 2 years, we created socio-emotional composite
scores based on interviewer-rated items that the ECLS-B study designers selected from the
BSID’s Behavior Rating Scale for the BSF-R in three areas: (1) social competence (e.g.,
child displays social engagement, child displays cooperation), (2) emotional and behavioral
regulation (e.g., child displays frustrations [reversed], fearfulness [reversed], positive affect),
and (3) attention and concentration (child pays attention, child is persistent in tasks, child
adapts to change in material; Andreassen & Fletcher, 2007; Nord et al., 2006). We averaged
the items, which ranged from 1 to 5. Cronbach’s alpha values were good to excellent (.87 for
social competence, .93 for emotional and behavioral regulation, .96 for attention and
concentration). We also used a composite measure of the child’s temperament based on
seven items selected by ECLS-B staff from the Infant/Toddler Symptom Checklist (ITSC;
DeGangi, Poisson, Sickel, & Weiner, 1995; Nord et al., 2006). We summed the seven items,
which were all rated on a scale from 0 to 3 and captured whether the child was frequently
fussy or irritable, easily went from a whimper to a cry, was unable to wait without crying,
was easily distractible, needed help to fall asleep, tuned out from activities, and could not
shift focus easily.

At 4 years, the ECLS-B study designers selected items from the Preschool and Kindergarten
Behavior Scales-Second Edition (PKBS-2; Merrell, 2003), Social Skills Rating System
(SSRS; Gresham & Elliott, 1990), and ECLS-K which we organized into three constructs:
(1) social competence (e.g., how well the child plays with others, is liked by others, and is
accepted by others), (2) emotional and behavioral regulation (e.g., lack of aggression, anger,
and worry; expressions of happiness), and (3) attention and concentration (child pays
attention well, does not disrupt the class, and is not overly active). Both parents and
caregivers/teachers rated these preschool socio-emotional items. We averaged the items,
which were scored from 1 to 5. Cronbach’s alpha values were acceptable to excellent (for
parents and caregivers/teachers respectively: .83 and .97 for social competence, .68 and .94
for emotional and behavioral regulation, .69 and .94 for attention and concentration).

2.2.6. Health outcomes—Although prior developmental research has less often
considered health outcomes, we expect that caregiver involvement and monitoring may, for
example, promote vigilance to child safety (thus reducing injuries) and to hygiene (thus
reducing illnesses). At both 2 and 4 years, parents rated children’s health on a score of 1
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(excellent) to 5 (poor). Most children were rated as healthy; thus we created a dichotomous
indicator: excellent (coded 1), or very good, good, fair, or poor (coded as 0). The parent also
reported whether the child had a doctor-verified respiratory illness, gastrointestinal illness,
or ear infection, and whether the child had experienced an injury that required a doctor’s
visit since the last interview. We created individual dummy variables to indicate the absence
of illness or injury and a sum of the three indicators of absence of illness. At 2 years, we also
used the BSF-R motor scale to measure the children’s acquisition of motor skills, such as
reaching and grasping, manipulating small objects, and balancing and walking (Andreassen
& Fletcher, 2007; Snow et al., 2007,2009). ECLS-B staff used IRT methods to produce a
model-based estimate of the BSF-R motor scale raw score, which can range from 21 to 87
(Nord et al., 2006).

2.2.7. Control Variables—In analyses of criterion validity, we adjusted for a number of
covariates that may be associated with both the quality of child care and with child
outcomes.

2.2.8. Child-level controls—Child covariates at both 2 years and 4 years included: child
gender and racial and Hispanic identification (dummy coded as Hispanic, non-Hispanic
Black, or non-Hispanic of other race versus non-Hispanic White), whether the child was
born low birth weight, whether the child was ever breast fed, whether the child had two or
more well-child doctor visits since the last interview, and whether the child had received
WIC since the last interview.

We also controlled for lagged child outcomes at both waves. For the 4-year sample these
included the measures of cognitive, socioemotional and health outcomes at 2 years,
described above. For the 2-year sample, we created similar 9-month dummy indicators of
mother rating of child excellent health, sum of absence of illness, and the ITSC measure of
the child’s temperament.

2.2.9. Family level controls—Family demographic covariates included: whether the
mother was born outside of the U.S., whether there were any other children less than age 6
or any children ages 6 to 18 in the household, the mother’s marital status, the mother’s
employment status, maternal age, whether the family had used TANF and whether the
family had used Food Stamps since the last interview.

2.2.10. Community-level controls—To adjust for cross-region variation, we included
dummy indicators for region of residence (South, Midwest, West, or Northeast), and
urbanicity of the ZIP Code (rural, urban area of fewer than 50,000 people, urban area of
50,000 people or more).

2.2.11. Child care-level controls—We coded the center teacher or home-based
provider’s gender, age, race-ethnicity, experience (years), and certification in early
childhood education (at 2 years, a dummy indicator of whether the caregiver had a
certificate in early childhood education, other areas of education, nursing, social work, or
psychology; at 4 years, the sum of five indicators of whether the teacher had various
coursework or credentials in early childhood education). We also controlled for the length of
time (months) the child had been at the observed child care setting and the hours per week
that the child currently attended that setting. For centers, we also created variables to
measure the location and funding stream (Head Start, public school, private school, religious
school/church, community non-profit or community for-profit), accreditation status, whether
the center accepted subsidies, licensing status, and, if licensed, the number of children for
which the center was licensed to provide care.
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3. Analytic approach

We relied on classical test theory (e.g., correlation, factor analysis, and regression) and item
response theory approaches to provide evidence on the four aspects of construct validity
outlined above.

3.1. Structural validity: number of dimensions

We examined structural validity with a series of weighted and unweighted confirmatory
factor analyses and unweighted IRT approaches. Because we found similar results across
specifications (see Appendix B, included in online supplementary material), we present our
unweighted IRT models—a series of multidimensional generalized partial credit models
(GPCM) estimated using IRTPRO statistical software (Version 2.1; Cai, Thissen, & du Toit,
2011). The GPCM is appropriate for multi-category rating scales such as the Arnett CIS that
have multiple subscales (Embretson & Reise, 2000). We examined traditionally structured
GPCM models as well as bifactor GPCM models. The bifactor model is estimated similarly
to traditional models, but imposes a particular structure on the data. The two components
implied by the “bi” prefix are: (1) a general factor on which every item loads and (2) a set of
additional factors wherein each item loads on only one additional factor (Gibbons et al.,
2007; Gibbons & Hedeker, 1992; Holzinger & Swineford, 1937). The set of additional
factors are uncorrelated with one another and with the general factor. The bifactor model has
been used to distinguish general from specific substantive factors (e.g., a general
extraversion personality trait and specific aspects of extraversion such as warmth,
gregariousness, and assertiveness; Chen, Hayes, Carver, Laurenceau, & Zhang, 2012) and to
separate a general substantive factor from specific methodological factors (a general reading
comprehension skill measured with items nested within paragraphs that vary in content;
Gibbons & Hedeker, 1992). We use the bifactor model for the latter purpose, to separate a
substantive factor from a set of methodological factors. Specifically, we anticipated that
some of the correlation among the Arnett CIS items was due to their positive or negative
orientation. That is, raters may respond in a somewhat different way to the set of positively
oriented items than to the set of the negatively oriented items (i.e., the way each observer
thinks of the response category “very much” may differ somewhat when he or she rates a
positively oriented item as compared to when he or she rates a negatively oriented item).
The bifactor model washes away this correlation due to item orientation. The general factor
is then a better measure of the substantive dimension, in our case caregiver—child
interactions.

Because prior studies had sometimes identified more than one substantive dimension in the
Arnett CIS, we extended the bifactor approach by allowing for multiple substantive factors
that were uncorrelated with the set of methods (“item orientation”) factors. We based the
substantive dimensions on Table 1 including all four of the dimensions listed in the table, as
well as one-, two-, and three-dimensional models (based on the highest crossdimension
correlations, the three-dimensional model combined Permissiveness and Harshness; the two-
dimensional model combined Sensitivity and Detachment as well as Permissiveness and
Harshness). As noted, the methodological factors reflected the orientation of the items (see
Table 2, where negatively oriented items are indicated by an [R]). For example, in the four-
dimensional model, we placed Arnett18 on the Permissiveness substantive dimension and
the positively oriented methodological dimension; we also placed Arnettl15 on the
Permissiveness substantive dimension but the negatively oriented methodological dimension
(see again Table 2).

Our attempt to identify multiple substantive factors along with the two methods factors was
unsuccessful, however. That is, the bifactor models with two-, three-, or four-substantive
dimensions failed to converge. This is because the substantive and methodological
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dimensions are nearly completely confounded in the Arnett CIS. Again, examining Table 2
it is clear that all of the Sensitivity items are positively oriented; all but two of the
Permissive, Harshness and Detachment items are negatively oriented (one item each from
the Permissiveness and Harshness dimensions are positively oriented); and none of the
Detachment items are positively oriented. The traditionally structured (substantive only)
four-dimensional model also failed to converge. Thus, we report results only for the uni-
dimensional bifactor GPCM model and the uni-, two- and three-dimensional traditionally
structured GPCM maodels.

We relied on the Akaike information criterion (AIC) and the Bayesian information criterion
(BIC) to choose among maodels. A difference in AIC and BIC values of 10 or more provides
strong evidence for the model with the smaller value (Burnham & Anderson, 2002; Raftery,
1995). We also calculated deviance statistics (the log-likelihood multiplied by —2). The
difference in deviance statistics between nested models is distributed as a chi-square with
degrees of freedom equal to the difference in the number of parameters between the two
models. A statistically significant chi-square test indicates that the model with the smaller
deviance (i.e., larger log-likelihood) is preferred.

3.1.1. Response process validity: ordering of categories—We also used the
GPCM to examine the ordering of the rating scale categories. The GPCM allows for this
analysis because it does not force order between adjacent categories (Andrich, 1996;
Andrich, de Jong, & Sheridan, 1997). We used 95% confidence intervals for the thresholds
that separate adjacent categories to define order, overlap, and disorder. That is, within items,
we defined two adjacent categories’ thresholds as: (a) ordered if the upper bound of the
confidence interval for the lower threshold was below the lower bound of the confidence
interval for the next higher threshold, (b) overlapping if the confidence intervals of the lower
threshold and higher adjacent threshold overlapped, and (c) disordered if the upper bound of
the confidence interval for next higher adjacent threshold was below the lower bound of the
confidence interval for the adjacent lower threshold. Because IRTPRO parameterizes the
link functions so that monotonically decreasing thresholds are associated with an increasing
amount of the latent trait, we multiplied the thresholds by negative one before applying these
criteria.

3.2. Test content validity: item quality

We also used the GPCM to calculate two item statistics commonly reported in psychometric
IRT studies: item difficulty (decomposed into an overall difficulty and category thresholds)
and discrimination estimates (Embretson & Reise, 2000). Overall item difficulty is an
average difficulty level that locates the item along the caregiver interaction spectrum.
Estimates are on a logit scale, ranging between about —3 and 3, with lower (negative) values
indicating easier items (which means that most caregivers are more likely to be rated with
the higher categories) and higher (positive) values indicating harder items (which means that
most caregivers are less likely to be rated with the higher categories). Discrimination
estimates represent the degree to which an item can distinguish between caregivers of higher
and lower quality, indicating the amount of information each item provides.

3.3. Criterion validity: associations with caregiver characteristics and with measures of
child outcomes

The GPCM analyses also produced estimates of each dimension. In a bifactor model like
ours that distinguishes a general substantive factor from a set of methodological factors,
only the substantive factor is of interest for assessing criterion validity. We thus produce an
estimate of the caregiver’s positive interactions, which we refer to as the Arnett CIS
Measure. As indicated in Tables 2, 4 and 5, negatively oriented items were reverse scored
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prior to model estimation, so higher scores reflect more positive interactions. These quality
measures are on the same scale as the item difficulty estimates (in logit units). We first
examined the associations between these Arnett CIS Measures and caregiver characteristics.
For continuous characteristics, we calculated Pearson correlations. For categorical
characteristics, we calculated t-tests. In both cases, we applied the ECLS-B sampling
weight.

We also used the IRT measures in regression analyses to examine criterion validity. For
continuous outcomes, we estimated OLS regression models and standardized the
coefficients by multiplying the unstandardized coefficient by the standard deviation of the
focal predictor and dividing by the standard deviation of the outcome. For dichotomous
outcomes, we estimated logit regression models and reported discrete change, which is the
difference in the predicted probability when the focal predictor is one half of a standard
deviation above the mean versus one half of a standard deviation below the mean with all
other predictors held constant at their means (Gordon, 2012; Long, 1997). As benchmarks
for comparing the size of the coefficients, we used parenting, family SES, and child care
structural quality as predictors in similar regression models. We also explored interactions
by including a dummy variable to indicate whether or not the child had been in the observed
child care setting both for more than 6 months and for more than 15 h per week. We
explored this interaction because we anticipated that associations with the Arnett CIS
Measure might be larger when the child had more exposure to the caregiver. In regression
models, we controlled for the covariates in Appendix A (included in online supplementary
material) and adjusted for oversampling and non-response with the ECLS-B weights.

We additionally estimated models in which we either logged quality or added a squared term
for quality, in order to test for possible non-linear associations. In all but two cases, the R-
squared values for these alternative models rounded to the same value as the comparable
linear model (within two decimal places) and the squared terms were non-significant. The
exception was two models predicting parent reports of preschoolers’ social competence and
attention/concentration, where the squared terms were significant. Predicted values revealed
that in these cases, parents rated children best (as most attentive and most socially
competent) when the caregiver showed the lowest and highest scores on the Arnett CIS.
Since these results were unanticipated, and were not replicated for caregiver reports (nor at 2
years), we viewed them as tentative and focused on the linear estimates below.

4.1. Sample description

Before turning to our tests of validity, we describe our two samples (Appendix A provides
full descriptive statistics, included in online supplementary material). Doing so highlights
some of the differences between caregivers of 2-year-olds in homes and teachers of 4-year-
olds in centers, which are expected given the distinct regulations and typical organizations
of center-based and home-based care. These differences should be kept in mind when
interpreting our findings. Beginning with structural quality characteristics, teachers of 4-
year-olds averaged over 3.5 more years of education than did caregivers of 2-year-olds,
which is consistent with differences in licensing and accreditation standards. Again
reflecting different standards, preschool teachers also cared for children in larger groups
(almost 11 more children, on average) and with larger ratios (almost three more children per
adult, on average). It is also the case that preschool teachers averaged over 3 more years in
the child care field than caregivers of 2-year-olds (although the standard deviation of years
of experience was also almost 10 times larger for the home-based caregivers). Children also
spent more time in home-based settings at 2 years than in center-based contexts at 4 years.
The toddlers averaged nearly 40 h per week in the observed child care homes, and had been
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there for over a year, on average. In contrast, the preschoolers averaged just over 20 h per
week in the observed child care centers, and had been there for just over 6 months, on
average.

4.2. Structural validity (Number of dimensions)

Table 3 presents model fit indices for the series of GPCM. For both homes and centers, the
bifactor model fit best. Within each type of child care, the deviance, AIC and BIC values
were smallest for the bifactor model (bolded values in Table 3). In all cases, the differences
in fit were sizable: differences in AIC and BIC values between the bifactor model and the
traditionally structured GPCM models (with only substantive dimensions) were all
substantially larger than 10; and, the chi-square values for the differences in deviance values
between nested models indicated statistical significance at p<.05. These results confirm the
importance of adjusting empirically for the shared method variance among positively and
negatively oriented items, and suggest that the factors that prior scholars interpreted
substantively may reflect this method variance instead (although as we discuss further
below, the structure of the Arnett CIS makes it difficult to definitively separate substantive
and methodological dimensions).

4.3. Response process validity (Ordering of categories)

We found little evidence of disorder in the category threshold estimates. In the sample of
homes, none of the items had any disordered category thresholds (results not shown). In the
sample of centers, just one item had a disordered category threshold (Arnett13: Spends time
not involved). More items demonstrated overlapping category thresholds, but about half the
items (14 of 26 items for centers, 12 of 26 items for homes) had completely ordered
thresholds. Among those with some overlap, most items in centers showed overlap in only
one of the two adjacent threshold comparisons (10 of 12 items), specifically between the
lowest two category thresholds (i.e., the category thresholds separating 1 versus 2 and 2
versus 3 overlapped), which generally corresponded to the least used categories. For home-
based care, about half of the items (6 of 14 items) had just one overlapping threshold, again
primarily between the lowest two category thresholds. For both homes and centers, the one
item with disorder and the remaining items with overlapping regions were the negatively
oriented items (with (R) notations in Table 2). No positively oriented items had disorder or
overlap.

The minimal disorder suggests that raters are generally using the categories as expected
(higher scores reflect higher quality), especially for positively oriented items. The
overlapping thresholds evident for the negatively oriented items likely reflects their
skewness (see again Table 2); very few cases in the lowest categories increase standard
errors which contribute to overlap.

4.4. Test content validity (item quality)

Tables 4 and 5 present the item difficulty and discrimination estimates for homes and
centers, respectively. Results show that all discrimination values were well above zero for
the substantive dimension, as well as, for the most part, the methodological dimensions. In
fact, the supermajority was above 1.0, which suggests that the items are generally
informative. Nearly all item difficulty levels were negative, however, reflecting the
skewness that we saw in Table 2. That is, most Arnett CIS items were easy—they reflect
characteristics often demonstrated by most teachers and caregivers in the ECLS-B.
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Table 6 shows the correlations of the Arnett CIS Measures with caregiver/teacher
characteristics. The top panel shows results for categorical characteristics, providing the
within-subgroup average of the Arnett CIS Measure and indicating significant differences in
means between subgroups with shared subscripts. The bottom panel shows results for
continuous characteristics, providing the Pearson correlation with the Arnett CIS Measure
and indicating statistical significance with an asterisk.

Numerous caregiver characteristics were associated with the Arnett CIS Measure, but not
always in the same way for homes and centers. The most consistent finding was that more
educated home-based caregivers and preschool teachers were rated higher on the Arnett CIS
Measure, with correlations of .20 to .24. Certification was also associated with better ratings
on the Arnett CIS. Based on the categorical measure for home-based caregivers, those with
some certification in early childhood education or a related field scored .22 points higher (.
41 -.19), which was almost one-third of a standard deviation (SD = .78). Based on the
continuous measure of certification for center-based teachers, we saw a significant
correlation, although small at .11. Race-ethnicity was also associated with Arnett CIS
Measures, but in different ways for the two types of care. Among caregivers of 2-year-olds
in homes, non-Hispanic whites scored higher on the Arnett CIS, on average, than did non-
Hispanic Blacks or Hispanics. Among teachers of 4-year-olds in centers, non-Hispanic
Blacks scored lower on the Arnett CIS, on average, than each other racial-ethnic group. We
also saw that age was positively associated with the Arnett CIS in centers, and group size
was negatively associated with the Arnett CIS in homes (both small in size). Male teachers
also averaged higher scores than did female teachers in centers (although the sample size of
men was small, at just 3% of the approximately 1000 cases).

Tables 7 and 8 show the standardized associations of the Arnett CIS Measure with child
outcomes, adjusting for the child, family, community and child care controls in Appendix A
(included in online supplementary material). For comparison, we also provide associations
with child outcomes for child care structural measures and for family process and structural
measures.

Beginning with Table 7, we see that the Arnett CIS Measure was significantly positively
associated with four child outcomes among 2-year-olds in home-based care: the BSF-R
mental score and all three socio-emotional outcomes (social, regulation, and attention).
Associations were small in size with standardized coefficients ranging from .11 to .15. Still,
associations with Arnett compare favorably to associations with family process and
structure, especially for socio-emotional development where the Two Bags Task
Stimulating/Sensitive Score had a significant association of .17 in size, the Two Bags Task
Harsh/Intrusive Score had a significant association of —.09 in size, and Family SES had
significant associations of .17 to .21 in size. The associations of family process and structure
with 2-year-olds emerging cognition were also small in size (.10 to .26 in magnitude),
although Family SES and Stimulating/Sensitive parenting had about double the association
of the Arnett CIS Measure.

The Arnett CIS Measure was not associated with any health outcomes for 2-year-olds in
home-based care. The absence of illness was associated with other constructs, however.
Two-year-olds were less likely to be illness-free when their home-based provider cared for
more children and when their family scored higher on Stimulating/Sensitive parenting and
SES (all small associations, ranging from .13 to .15 in magnitude).
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In Table 8, we see that the Arnett CIS Measure is generally not associated with outcomes for
4-year-olds in center care including none of the cognitive and socio-emotional outcomes and
all but one health outcome. The exception is that children were more likely to be free from
injuries when their center teacher scored higher on the Arnett CIS (although the association
was small, at .06). Most other associations with child care structure and family process/
structure were also small. The largest associations were between Family SES and 4-year-
olds’ cognitive development (.28 for math and .29 for reading). The Two Bags Task
Stimulating/Sensitive measure of parenting was also positively associated with preschoolers’
reading scores, although the magnitude was small (.10). In these center-based contexts, we
also saw that preschoolers’ math scores were somewhat higher, on average, in larger
settings, with more children per caregiver. Again the association was small, at .08.

Finally, we explored interactions between the Arnett CIS Measure and dummy indicators
representing whether the focal child had spent more months and more hours per week in the
observed child care setting. These results are important for understanding the differences in
results we see for homes and centers because the toddlers in our sample spent substantially
more time with their observed home-based caregiver than the preschoolers spent with their
teachers. Indeed, the two samples were at opposite poles of exposure. That is, fully one-fifth
(21%) of preschoolers spent 15 or fewer hours per week in the observed center and had been
there for 6 months or less. In contrast, almost one-third (29%) of toddlers spent 40 or more
hours per week in the observed home-based care setting and had been there for at least 18
months. Viewed another way, the majority (over three quarters) of preschoolers spent less
than 40 h per week in the center and had been there for less than 18 months whereas the
majority (fully 75%) of toddlers spent more than 15 h per week in the home and had been
there for at least 6 months.

In our regression models, we found that exposure did not moderate the associations between
the Arnett CIS Measure and child outcomes for 2-year-olds in homes, perhaps not surprising
given that most had high exposure. In contrast, exposure did moderate the associations for
the cognitive and some caregiver-reported socio-emotional outcomes of 4-year-olds in
centers. Specifically, we found that among the 300 preschoolers who had been with the
teacher for more than 6 months and for more than 15 h per week, the Arnett CIS Measure
was significantly associated with higher math and reading scores (B = .16, p <.04; f = .14, p
<.05). For the remaining 750 preschoolers who had been with the teacher for 6 months or
less or for 15 h per week or less, the associations were not significant ( = -.09, p<.10 and (3
=-.02, p<.62 for math and reading, respectively).

The difference in slopes in the two groups was statistically significant for math and
approached significance for reading (p <.01 and p <.06 respectively). Similarly, among the
preschoolers with high exposure, the Arnett CIS Measure was significantly associated with
higher caregiver-reported emotional and behavioral regulation scores (B = .16, p <.03) and
higher attention and concentration scores (f = .11, p<.05). The difference in slopes between
the two groups was also statistically significant for emotional and behavioral regulation and
approached significance for attention and concentration (p < .05 and p < .09, respectively).
We did not find evidence of moderation for parent-reported socio-emotional nor for health
outcomes among 4-year-olds.

5. Discussion

Our study adds to the handful of psychometric analyses of the Arnett CIS, and as far as we
are aware, is the first to apply item response theory (IRT) models. We do not find evidence
for the four dimensions identified by Arnett’s original principal component analysis, nor the
two or three dimensions evident in some prior studies. Instead, we find that a bifactor model
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fits best, which reveals a single substantive dimension (caregiver interaction) while
controlling for variance that arises due to a pair of methodological dimensions (item
orientation). The results suggest that factors that have sometimes been interpreted as
separate substantive dimensions in prior studies (e.g., sensitive versus detached caregiver—
child interactions) may be better viewed as method variance. Our adjacent-category IRT
models also did not force item categories to be ordered, allowing us to account for the few
categories that were disordered and the several that were overlapping. This improves upon
prior studies that have relied on exploratory or confirmatory factor analyses which assumed
item categories followed an ordinal progression.

Our IRT models also verified what is evident in descriptive item tabulations: the items
capture behaviors that most caregivers in this national sample display. In other words, there
is little variation among the items. In psychometric terms, this means that the items are not
well targeted at the sample. Better targeting would include items that capture behaviors that
only few and some, but not most, caregivers display. This poor targeting of the items on the
sample is not something that the bifactor model can correct, and the resulting scale is thus
less informative than it would be if the items were better targeted. We find that regression-
adjusted associations with child outcomes are sometimes significant both for toddlers in
home-based care and for preschoolers in centers. However, among preschoolers, the
associations are only significant for children in centers for the longest hours and most
months; most toddlers in our sample have this more extensive exposure of at least 6 months
and at least 15 h per week in their home care settings. Although small in absolute terms, we
found significant associations for cognitive and socio-emotional outcomes, as expected, and
the magnitudes of these associations were similar to associations between an observational
measure of parenting and child outcomes. Thus, the criterion validity of the scale is
promising, although better targeting of the items would further improve its validity.

Our study has some limitations. Although the ECLS-B has a nationally representative
sampling design, just half of the sampled providers agreed to be observed. It is possible that
the distribution of items would be less skewed in another sample. As far as we are aware,
however, the ECLS-B is the most representative sample of Arnett scores collected to date.
Because of its scope, the ECLS-B also rarely implemented standardized measures of
children’s cognitive and socio-emotional development in their entirety and instead created
short forms of existing measures or drew items from multiple sources. The scale developers
were often involved in creating these short forms and ECLS-B psychometricians did
considerable empirical verification of many of the scales. However, it is possible that
associations would be larger between the Arnett CIS and full forms of standardized
measures of child development. It is also possible that other measures of child development
such as children’s stress, moods, or engagement, would be more highly associated with
caregiver sensitivity (Dunn & Kontos, 1997).

With these limitations in mind, our findings have important implications for use of the
Arnett CIS and for scale development. The early childhood field is challenged by the
generally small associations between child care quality and child outcomes such as those we
find in our study. On the one hand, these findings may reflect the concept of “good enough”
parenting, which views development as robust, adaptive, and to a large extent genetically
determined, except at the neglectful or abusive extreme of parenting behavior (Scarr, 1992,
1996). On the other hand, critics of “good enough” parenting suggest that this viewpoint
overstates the importance of heredity and understates the importance of parenting, especially
for vulnerable children (Baumrind, 1993; Jackson, 1993). Indeed, early intervention studies
suggest that intensive preschool interventions can improve lifetime socioeconomic
trajectories in cost-effective ways, especially for poor, minority children (Heckman &
Masterov, 2007; Webster-Stratton & Taylor, 2001). A challenge for the early childhood field
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is to distinguish between two competing explanations of the modest associations between
child care quality and developmental outcomes: that preschool and child care quality are not
measured well because they have not undergone the intensive measurement scrutiny that has
typified measures of other developmental constructs (e.g., DeRoos & Allen-Meares, 1998;
Piquero, Macintosh, & Hickman, 2002; Rapport, LaFond, & Sivo, 2009), or that child care
quality does not have a true, substantial association with developmental outcomes. Our
research demonstrates some specific avenues for measurement improvement, including that
the Arnett CIS includes method variance that may have clouded associations in prior studies
and that its skewed items limit variation in the measure and, as a consequence, associations
with developmental outcomes.

As noted above, although the bifactor model corrected the issue of method variance, it could
not correct for the limited variation. That is, scores on the Arnett CIS are clustered on the
positive end, with most caregivers/teacher demonstrating the rated behaviors. With the
paucity of items that fewer caregivers demonstrate, we have little information to distinguish
among the most skilled caregivers. On the one hand, it is not surprising that most caregivers
are sensitive. Preschool teachers’ training and the professional norms of the field promote
sensitivity and family day care providers select into the field because they enjoy being with
children (Blau, 1997; Burchinal, Howes, & Kontos, 2002; Fukkink & Lont, 2007). Other
measures of teacher sensitivity and warmth show similar skew. For example, the CLASS
authors’ found that Emotional Support averaged between 5 and 6 on a 7-point scale over the
course of a school year, as did Classroom Organization, but Instructional Support averaged
only between 2 and 3 (Pianta, La Paro, & Hamre, 2008). Still, if a purpose of measuring
caregiver sensitivity is to predict child outcomes, then it is important to have ample
variation. We anticipate that achieving such variation for the Arnett CIS would require
revising existing items, writing additional items, and modifying the response structure to
better differentiate between “moderately” and “highly” sensitive caregivers.

Our review of the content of the items more specifically suggests that they often cover
relevant constructs, but that they sometimes require subjective inference, pack in multiple
constructs (especially with parenthetical examples), and use subjective response labels. For
example, Item 21 “Fails to show interest in the children’s activities” includes three
parenthetical examples: removes self from children’s activities, doesn’t talk to children, and
[doesn’t] extend [children’s] conversations. The examples have a natural hierarchy, in which
more sensitive caregivers might move from being present during the activity, to talking with
children about the activity, to extending children’s conversations during the activity. By
packing these together in a single item, observers may vary in the criteria they use to
determine whether the caregiver “fails to show interest” (must the caregiver demonstrate
none of the activities across the entire observation period to be rated as “not at all”?).
Separating the criteria into three separate items might allow for better identification of
caregivers who demonstrate none, one, two or all three of the behaviors.

Making the response structure less subjective, and more frequency based, might also
improve variation. In the example just discussed, observers could rate each of the three
behaviors in terms of the number or fraction of time that they are observed. The current
response structure may lead observers to be reluctant to rate caregivers outside of the “Not at
all” category on negatively oriented items because the wording and scale imply a general
trait of the caregiver. For example, scoring outside of the “Not at all” category on Item 2
“Seems critical of the children (e.g., puts children down, uses sarcasm),” might be seen as a
statement that “This is a caregiver who is critical of children.” In contrast, if observers rated
on a frequency scale how many times the caregiver put a child down or used sarcasm during
the observation period, they might be more likely to give scores outside of the “None”
category (e.g., “This caregiver showed four instances of being critical of children”). The
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latter approach allows observers to rate the caregiver with fewer subjective interpretations
and also rate the “state” of the caregiver’s behavior in specific situations (rather than
suggesting the caregiver has a “trait” of being generally critical of children). Future
methodological studies might explore whether such alternative frequency or percentage type
scoring approaches captures more variation in caregiver negative behavior than the original
Arnett CIS category labels.

As we noted above, the Arnett CIS was grounded in a well-established theory of parenting,
but an iterative psychometric scale development process was not followed. Arnett did not
explicitly define dimensions nor write items to capture various levels of those dimensions.
Thus, an important starting point for revisions would be a better definition of the
dimensions, beginning with Baumrind’s original conceptualization of parenting styles but
extending to more recent conceptualizations. Indeed, Baumrind’s approach was explicitly
person-centered rather than variable-centered (Baumrind, 2013); and, other scholars have
since contributed to the elaboration of the two fundamental dimensions often seen as
underlying her four typologies: warmth/responsiveness and control/discipline (Maccoby &
Martin, 1983; Morris et al., 2013). Particularly important in contemporary thinking is the
distinction between coercive or psychological control, which impede healthy development,
and confrontive or behavioral control, which promote healthy development; authoritative
parents demonstrate the latter but not the former (Barber & Xia, 2013; Baumrind, 2013).
Contemporary research is identifying the ways in which children can perceive strategies
such as time-out or positive reinforcement as power assertive, leading to less healthy
emotional and behavioral regulation (Bergin & Bergin, 1999; Denham & Burton, 2003;
Readdick & Chapman, 2000). Extending such current thinking about parenting to caregiving
in family day care and preschool contexts might be an important place to begin in updating
the Arnett CIS.

Indeed, the lack of specific connections to concepts underlying Baumrind’s typology is
evident when scrutinizing the Arnett CIS items, and may explain why we find evidence of a
single substantive dimension. For example, the items in the ‘Harshness’ and
‘Permissiveness’ dimensions often mix together rigidity of schedule (coercive control) with
a harsh tone (lack of warmth) suggesting the absence of a clear, single, defining construct.
The fact that recent users of the Arnett CIS added parenthetical examples to the original item
wording also reflects the subjectivity and ambiguity of the items (e.g., what is “too
strongly?” what is “unnecessarily harsh”?), consistent with the general finding in the survey
methodology field that examples are often added in an attempt to clarify a complex concept
when rewriting a question for more focus and clarity is a better solution (Schaeffer &
Presser, 2003). The Arnett CIS items also implicitly reflect a professional definition of
quality that has been critiqued for its singular cultural lens (Cryer, 1999). Observers that
endorse more didactic teaching or more authoritarian parenting styles might rate the scale
differently than those reflecting the child-initiated and authoritative approach embedded in
the scale, and the scale might be a less valid measure of quality for children and caregivers
reflecting the former cultural perspective (Cryer, 1999; Shivers, Sanders, & Westbrook,
2011). Methodological studies that randomized observers to receive different versions of the
scale (with and without the examples; with newly worded items) could illuminate these
issues of ambiguity, subjectivity, and cultural relevance.

Although we found the bifactor model fit well, identifying a single substantive caregiving
factor and adjusting for a pair of methodological factors, it would also be desirable in future
scale development to have numerous items capturing each substantive dimension and to not
confound the orientation of items with substantive dimensions. Arnett’s original third and
fourth dimensions had just 3—4 items, which provide less information for estimating with
precision the underlying latent factor than the other two dimensions, which had 9-10 items.
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It is also the case that the items for Arnett’s first dimension (sensitivity) were positively
oriented while nearly all other items were negatively oriented. In future development work,
it would be preferable to positively orient all items, or to balance positively and negatively
oriented items across substantive dimensions (Stone, 2004).

A recent dissertation offers a first attempt at modifying the Arnett CIS, resulting in a new
measure called the Child Caregiver Interaction Scale (CCIS; Carl, 2007, 2010). Although
the CCIS is yet unpublished, Carl reinforces the issues documented in our study, also
critiquing the Arnett CIS’ items and response structure for their subjectivity, highlighting the
problems with the skewness of the items, and noting the lack of definitions of dimensions
and items. She aimed to update the scale’s framing using constructs of developmentally
appropriate practice and strategies of recent measures, including reorganizing the items into
three subscales in emotional, cognitive, and social domains (more consistent with the
CLASS) and using an indicator/item structure (following the ECERS). However, she reports
only exploratory factor analyses and her three dimensions are highly correlated (.75 to .87).
She did not report IRT methods, which may be a concern since recent research identified
problems with the ECERS-R response structure (Gordon, Fujimoto, Kaestner, Korenman, &
Abner, 2012). She did develop the CCIS for different age groups and for homes and centers.
In fact, one of the reasons the Arnett CIS has found such widespread use may be that it is
not as age- or context-dependent as other measures such as the Environment Rating Scales,
which have different versions by type of care and child age (Harms, Clifford, & Cryer,
1998), or the CLASS, which was originally developed explicitly for center-based preschool
classrooms (Pianta et al., 2008).

In conclusion, our analyses suggest that the Arnett CIS measures one substantive dimension
rather than four subscales. Although the items could be improved to better measure this
dimension and most of the items reflect behaviors that most caregivers do, correlations with
child outcomes compare favorably to correlations with family background and parenting,
especially for toddlers in homebased care and for preschoolers with at least a half year of at
least half-time exposure to centers. We recommend that future users of the Arnett CIS test
for the bifactor structure; and, if verified, use its single substantive dimension in analyses.
We also encourage further attempts to improve the measure and future empirical study of
the reliability and validity of new measures, such as those discussed above.
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Table 1

Dimensions and item wordings on the Arnett CIS scale.

Dimension Item  Original wording of the Arnett CIS Wordinginthe ECLSB
Sensitivity 1  Speaks warmly to the children Speaks warmly to the children (e.g., positive tone of voice, body
language)
3 Listens attentively when children speak  Listens attentively when children speak to her (e.g., looks at children,
to her nods,
rephrases their comments, engages in conversations)
6 Seems to enjoy the children Seems to enjoy the children (e.g., conveys warmth by smiling, touching,
taking
children’s conversations seriously)
7  When children misbehave, explains the ~ When children misbehave, explains the reason for the rule they are
reason breaking
for the rule they are breaking (e.g., discusses consequences, redirects behavior, discusses what to do
instead)
8 Encourages the children to try new Encourages the children to try new experiences (e.g., suggests children
experiences doit
together, helps children start, introduces new materials)
11  Seems enthusiastic about the children’s ~ Seems enthusiastic about the children’s activities and efforts (e.g.,
activities and efforts congratulates children, states appreciation for their efforts)
14  Pays positive attention to the children as  Pays positive attention to the children as individuals (e.g., speaks to
individuals individual
children, uses their names, calls attention to prosocial behaviors,
comments on
their strengths)
16  Talks to the children on a level they can ~ Talks to the children on a level they can understand (e.g., uses terms
understand familiar
to children, checks for clarification)
19  Encourages children to exhibit prosocial ~ Encourages children to exhibit prosocial behavior (e.g., sharing,
behavior cooperating,
pairs socially skillful with those children that need practice)
25 When talking to children, kneels, bends,  When talking to children, kneels, bends or sits at their level to establish
or sits better
at their level to establish better eye eye contact (e.g., ensures connection when having a conversation)
contact
Harshness 2 Seems critical of the children Seems critical of the children (e.g., puts children down, uses sarcasm)
4 Places high value on obedience Places high value on obedience (e.g., expects children to follow adult
agenda,
fails to respond to daily events in a flexible)
10  Speaks with irritation or hostility to the ~ Speaks with irritation or hostility to the children (e.g., sharp tone, raises
children voice)
12 Threatens children in trying to control Threatens children in trying to control them (e.g., uses bribes and threats
them of
punishment)
17  Punishes the children without Punishes the children without explanation (e.g., does not discuss
explanation infraction)
20  Finds fault easily with the children Finds fault easily with the children (e.g., negative tone, critical)
22 Seems to prohibit many of the things Seems to prohibit many of the things the children want to do (e.g.,
the adheres to
children want to do rigid schedule or adult outcomes and agendas)
244  Expects the children to exercise self- Expects the children to exercise a reasonable amount of self-control (e.g.,
control, expects children to be undisruptive for short group, teacher-led activities;
e.g., to be undisruptive for group, to
teacher-led be able to stand in line calmly; reminds children of expectations; and asks
activities, to be able to stand in line for
calmly cooperation in supportive ways)
26  Seems unnecessarily harsh when Seems unnecessarily harsh when scolding or prohibiting children (e.g.,

scolding or

angry
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Dimension Item  Original wording of the Arnett CIS Wordinginthe ECLS-B
prohibiting children tone, shakes children, uses physical punishment, uses “time-out” without
explanation)
Detachment 5  Seems distant or detached from the Seems distant or detached from the children (e.g., sits apart, does not
children touch
children, does not greet children)
13 Spends considerable time in activity not ~ Spends considerable time in activity not involving interaction with the
involving interaction with the children children (e.g., does adult tasks during child activity periods)
21  Doesn’t seem interested in the Fails to show interest in the children’s activities (e.g., removes self from
children’s children’s activities, doesn’t talk to children or extend their
activities conversations)
23 Doesn’t supervise the children very Fails to supervise the children very closely (e.g., withdraws during
closely activities,
fails to foresee and forestall mishaps)
Permissiveness 9 Doesn’t try to exercise much control Exercises too much control over the children (e.g., doesn’t take child
over the input,
children rigid adherence to rules and schedules)
15 Doesn’t reprimand children when they Reprimands children too strongly when they misbehave (e.g., is punitive,
misbehave fails
to acknowledge difficulties of learning self-control, fails to redirect
behavior)
18  Exercises firmness when necessary. Exercises firmness when necessary (e.g., clear and direct directions,

checks for
understanding)

Source. Original wording: Arnett (1986). Wording in the ECLS-B: Snow et al. (2007).

aArnett (1986) placed Item 24 on the fourth (Permissiveness) dimension. We placed it on the second (Harshness) dimension where the ECLS-B

placed it.
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Table 4

Overall item difficulty and discrimination estimates for homes (2-year sample) based on the bifactor
generalized partial credit model.

Substantive dimension Method dimensions

Positively phrased  Negatively phrased

Item Difficulty ~Discrimination  Discrimination Discrimination
Arnett8 0.174 2.084 0.629

Arnett7 0.169 1.778 0.948

Arnett24 -0.005 0.895 1.748

Arnettl8 -0.206 1.584 2.778

Arnett25 -0.222 2.315 0.598

Arnettl9 -0.226 2.444 1.153

Arnettll -0.231 3.819 0.658

Arnettl4 —-0.403 4.727 0.712

Arnett3 -0.631 3.309 0.660

Arnett6é -0.688 4.419 0.250

Arnettl6 -0.887 2.298 0.897

Arnettl -0.952 3.949 0.429

Arnett21 (R) -0.974 2.889 0.520
Arnett20 (R) -1.017 9.311 8.102
Arnettl5 (R) -1.045 4.528 3.493
Arnettl2 (R) -1.069 2.818 2.574
Amnett13 (R) -1.082 1.385 0.166
Arnettl0 (R) -1.128 3.547 2.876
Arnett5 (R) -1.179 2111 0.502
Amett26 (R) -1.187 3.775 2.831
Arnett9 (R) -1.197 2.467 1.906
Arnett23 (R) -1.251 1.592 0.482
Amett22 (R) -1.263 1.995 1.409
Arnett2 (R) -1.311 4.309 3.908
Arnettl7 (R) -1.522 3.480 2.767
Arnettd (R) -1.893 0.598 1.030

Note. n=750. ltems are sorted by item difficulty estimates. (R) indicates the item was reverse scored.
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Table 5

Overall item difficulty and discrimination estimates for centers (4-year sample) based on the bifactor
generalized partial credit mode.

Substantive dimension Method dimensions

Positively phrased  Negatively phrased

Item Difficulty ~Discrimination  Discrimination Discrimination
Arnett8 -0.171 2.658 0.520

Arnett7 -0.217 2.162 0.756

Arnettll -0.333 4.263 0.463

Arnettl4 -0.428 5.155 0.726

Arnett25 -0.431 2.080 0.220

Arnett4 (R) -0.441 1.688 1.454
Arnett6é -0.498 5.501 0.327

Arnett3 —0.500 4.617 0.621

Arnett9 (R) -0.514 3.763 2.719
Arnettl9 -0.521 2.688 1.038

Arnettl -0.587 5.533 0.165

Arnettl5 (R) -0.618 9.037 6.042
Arnett20 (R) -0.624 9.954 5.945
Arnett22 (R) -0.635 2.578 1.844
Arnettl0 (R) -0.718 4.464 2.159
Arnettl6 -0.760 3.048 1.069

Amett12 (R) -0.775 2.815 1.961
Arnett26 (R) -0.790 5.047 2.930
Arnett2 (R) -0.855 4.661 2.238
Arnett5 (R) -0.973 2.936 0.346
Arnettl8 -0.974 2.361 3.004

Arnettl7 (R) -1.005 2.573 1.565
Amett21 (R) -1.044 2.016 0.200
Arnett24 -1.299 0.973 1.503

Arnett23 (R) -1.467 1.190 0.139
Amnett13 (R) -1.470 0.840 0.050

Note. n=1350. Items are sorted by item difficulty estimates. (R) indicates the item was reverse scored.
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Table 6

Associations between the Arnett CIS Measures and caregiver/teacher characteristics

Homes (2-year
sample)

Centers (4-year

sample)

Categorical Caregiver/Teacher characteristics means on Arnett CIS Measure
and t-test between subgroups

Gender
Male
Female
Race-ethnicity
Hispanic
Non-Hispanic, Black
Non-Hispanic, White
Non-Hispanic, Other
Certification 4
No certification

Certification

M

.29
.21

-.04,
-.05
395,
32

19,
41,

M

85
35

48,
18eqg
38
48,

n/a

n/a

Continuous Caregiver/Teacher characteristics and Pearson correlations

Age

Experience (years)
Education
Certification ©
Group size

Child:caregiver ratio

01
.01
247

n/a

-107
-.07

08"
.02

207

11"
.06

-.05

Note. n= 650 at 2 years. 7= 1000 at 4 years. n/a = not applicable. a-g values with the same subscript letters differ significantly at p < .05.

Page 32

a. o . . . Lo - . . . ) .
Certification at 2 years is a dichotomous indicator of any certificates in early childhood education or related fields (other areas of education,
nursing, social work, or psychology).

Certification at 4 years is a continuous variable the sum of five indicators of whether the teacher had various coursework or credentials in early

childhood education.

*
p <.05 (Pearson correlation coefficient differs significantly from zero).
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