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Abstract
The emotional availability scales (EAS), 4th edition, are widely used in research and clinical practice to assess the quality of parent–child
interaction. This study examined the short-term reliability and continuity of the EAS (4th ed.) assessed in two similar observational
contexts over a one-week interval. Sixty-two Dutch parents (85% mothers) and their 9- to 12-month-old infants (Mage ¼ 10.07 months,
SD ¼ 0.47, 53% boys) were videotaped twice while they interacted with each other during several tasks (free play, structured play, book
reading, toys taken away). The videotapes were coded with the EAS 4th edition by two reliable coders. Moderate to strong test–retest
reliability was found for the three EA parent-dimensions: sensitivity, structuring, and nonintrusiveness. Child involvement was not reliable
over a one-week period, and child responsiveness could only be reliably assessed in boys. Test–retest reliability of structuring was also
higher for boys than for girls. Regarding continuity, mean levels of sensitivity, structuring, nonintrusiveness, and involvement did not change
over a one-week interval, but responsiveness increased for girls only. Thus, the parenting dimensions of the 4th edition of the EAS reflect
stable and consistent characteristics of the parent–child dyad on the short term, but the child measures do not.
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Introduction

The importance of a healthy parent–child relationship for optimal

development of children is unequivocal and evident in decades of

research (Ainsworth & Bell, 1970; Bowlby, 1988; Belsky & Jaffee,

2006; Groh, Roisman, van IJzendoorn, Bakermans-Kranenburg, &

Fearon, 2012). Therefore, many scholars have tried to conceptua-

lize what constitutes a healthy parent–child relationship (e.g.,

Ainsworth, Blehar, Waters, & Wall, 1978; Emde, 1980; Biringen,

2008). An often-used conceptual framework is the emotional avail-

ability (EA) framework (Biringen, Derscheid, Vliegen, Closson, &

Easterbrooks, 2014). EA is a dyadic construct that refers to the

emotional connection between parent and child, the accessibility

of parent and child to each other, and their ability to perceive and

respond to each other’s signals in an appropriate way (Biringen,

2008; Biringen, Robinson, & Emde, 1998). EA consists of four

parent dimensions (i.e., sensitivity, structuring, nonintrusiveness,

nonhostility) and two child dimensions (i.e., responsiveness, invol-

vement) dynamically influencing each other. This means that any

aspect of the parent’s behavior needs to be viewed in light of the

behavior of the child and vice versa. The child thus plays an impor-

tant role in the formation of a positive parent–child relationship.

There is ample evidence for the importance of EA for the quality of

the attachment relationship between parent and child, and several

aspects of infant and toddler development, such as emotion regu-

lation, social behavior, and language development (for a review, see

Biringen et al., 2014).

The Emotional Availability Scales (EAS) were designed to

assess EA via ratings of observed parent–child interaction in a wide

array of observation contexts, such as free play, (semi-)structured

tasks, still-face situations, and separation–reunion situations (Bir-

ingen et al., 1998). Several improvements were made in the EAS

over the years, resulting in a 4th edition in 2008. Over 50 studies

explicitly mention using the 4th edition of the EAS. The scales are

also used often in clinical contexts, particularly by parenting eva-

luators (e.g., child custody, social service) and sometimes by thera-

pists to evaluate therapy process and potential progress (Saunders

et al., 2017). The EAS is most often used in the infancy period (for a

review, see Biringen et al., 2014), most likely because of the impor-

tance of EA for attachment formation between parent and child.

However, little is known about the psychometric properties of the

4th edition of the EAS. Therefore, the goal of the current study was

to examine the psychometric properties (i.e., test–retest reliability,

continuity) of the 4th edition of the EAS in 10-month-old infants

with their parents.
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For both clinical practice and research purposes it is important to

know more about the short-term reliability and continuity of parent-

relationship quality derived from the EAS. Reliability is defined as

the consistency in rank order of EA scores over time. Reliability

can be determined by calculating correlation coefficients between

EA scores of a group of parent–child dyads on one timepoint with

EA scores of the same group at a later timepoint. Significant and

strong correlations indicate high stability (i.e., a dyad who scores

low on EA relative to other dyads at one time point is likely to score

low relative to other dyads at a second time point). For clinicians,

information about the reliability of the EAS is crucial to determine

whether they can base decisions about, for example, child custody

on EA-measurement or whether they need more assessments to

reliably determine quality of the parent–child relationship. For

researchers, information about the reliability of the EAS is impor-

tant as they are often interested in explaining antecedents and con-

sequences of individual differences in EA.

Continuity is defined as consistency in mean EA level of a group

across time. Continuity can be determined by comparing mean EA

levels of a group of parent–child dyads on one time point with mean

EA scores of the same group at a later time point. Nonsignificant

mean-level EA differences indicate that a group behaves consistent

over time. Short-term continuity of EA scores is needed to be able

to interpret longer-term changes in EA as actual developmental

change at a group level.

Several previous studies provide information on the reliability

and continuity of the EAS across time. However, no studies yet

examined the short-term test–retest reliability and continuity of the

EAS, 4th edition. Most previous studies examined longer-term sta-

bility and continuity of the EAS over several months or years. An

important problem with the investigation of longer-term reliability

is that low to moderate test–retest correlations might not reflect low

reliability per se, but instead indicate changes over time, which the

measure is correctly picking up on. Examining short-term reliabil-

ity can take into account this confounding effect of developmental

change. Further, previous reliability research focused on older edi-

tions of the EAS (2nd or 3rd editions). The most important differ-

ence between older EAS editions and the newest edition is that the

coding system has become more differentiated and specific (Birin-

gen, 2008). Each EA dimension is now subdivided into several

specific behaviors that are scored separately and added up to a total

score representing global-relationship quality. This approach

allows for more variation in scores compared to the older editions

in which only one global score was given for each EA dimension on

a 5- to 9-point rating scale (Biringen, 2008).

Regarding longer-term reliability of the EAS, Biringen,

Matheny, Bretherton, Renouf, and Sherman (2000) assessed mater-

nal sensitivity and structuring at 18, 24, and 39 months with the

2nd edition of the EAS. They found moderate correlations between

the 18- and 24-month home-assessments, but no correlations with

the 39-month lab-assessment. This could be because time and con-

text were confounded in this study, as not all three assessments

were conducted in the same context. A similar confound was pres-

ent in a study by Bornstein et al. (2010; EAS 3rd ed.), who found

low to moderate correlations for all EA dimensions assessed at

5 months in a naturalistic home setting and again at 20 months in

a free-play setting at home. Further, Howes and Obregon (2009;

EAS 2nd ed.) found marginal evidence for the reliability of EA

dimensions assessed at 8, 14, 24, and 26 months during naturalistic

home observations. Using the 4th edition of the EAS, Pillai Riddell

et al. (2011) found moderate to strong correlations for a composite

of all EA parental scales assessed at 2, 4, 6, and 12 months during

hospital immunization. Finally, Hallers-Haalboom et al. (2017;

EAS 4th ed.) found low to moderate correlations for parental sen-

sitivity assessed at 12, 24, 36 months in a free-play setting at home.

Regarding longer-term continuity (or development) in EA

scores, Bornstein et al. (2010) found decreases in sensitivity, struc-

turing, and nonintrusiveness over time, while nonhostility, child

responsiveness and involvement did not change. In contrast, Birin-

gen et al. (1999; EAS 2nd ed.) showed increases in maternal sensi-

tivity and child involvement assessed during naturalistic home

observations from 9 to 14 months, while nonintrusiveness and child

responsiveness did not change. Howes and Obregon (2009) found

decreases in hostility, increases in structuring, responsiveness, and

involvement, and no changes in sensitivity assessed from 8 to

26 months. Hallers-Haalboom et al. (2017) found that sensitivity

increased from infancy to toddlerhood, and then decreased into

early childhood.

Only two studies examined short-term reliability and continuity

of the EAS, 3rd edition. Bornstein, Gini, Suwalsky, Leach, and

Haynes (2006b) found moderate to strong correlations for all EA

dimensions assessed during two naturalistic home observations

over a one-week interval. In a second study, short-term reliability

of the EAS was similarly high across two different contexts, with

moderate to strong correlations for all EA dimensions assessed

during a home observation and a lab observation over a one-week

interval (Bornstein et al., 2006a). Regarding continuity, both stud-

ies found no mean differences in all EA dimensions between visits.

In sum, stronger evidence for the reliability and continuity of the

EAS is found with short time intervals between assessments (i.e., 1

week) and assessments in similar contexts.

It is also important to examine whether the reliability and con-

tinuity of the EAS is similar in boys and girls. Several studies found

gender differences in aspects of emotional availability, with parents

being more sensitive with daughters than with sons (Lovas, 2005;

Schoppe-Sullivan et al., 2006), using more optimal structure with

daughters than with sons (Lovas, 2005), and being less intrusive

with daughters than with sons (Hallers-Haalboom et al., 2014;

Lovas, 2005; Tamis-Lemonda et al., 2004). Also, daughters have

been found to show more involvement and responsiveness with

parents (Lovas, 2005). These gender differences in EA can only

be meaningfully interpreted when we have information about the

reliability and continuity of the EA construct in both genders. For

example, if EA can only be reliably assessed in parent–son dyads

and not in parent–daughter dyads, we cannot be certain that mean-

level differences found between these dyads reflect actual differ-

ences between the relationships parents have with their sons and

daughters. There is some indication that long-term test–retest relia-

bility (i.e., stability) of EA is higher for sons than for daughters

(Lovas, 2005, EAS 3rd ed.). With regard to gender differences in

continuity of the EA construct, mothers of 5-month-old girls

decreased in structuring and nonintrusiveness over a 15-month

period, whereas mothers of boys decreased on all EA-scales except

involvement (Bornstein et al., 2010). However, there are also stud-

ies that do not find gender differences in reliability and continuity

of the EAS (Biringen et al., 1999; Bornstein et al., 2006a, 2006b).

This study examines the short-term reliability and continuity of

EA dimensions (4th ed.) assessed in two similar observational con-

texts over a one-week interval. Based on previous research with the

3rd edition of the EAS, we expected (a) moderate to strong correla-

tions between the two assessments for all EA dimensions, and (b)

no changes in mean levels of the EA dimensions over a one-week
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interval. We also examined gender differences in reliability and

continuity of the EAS in an explorative way, because of inconsis-

tent previous findings.

Methods

Participants

This study was part of a larger project (“Consortium on Individual

Development,” n.d.), aimed at studying development and determi-

nants of child behavioral control and social competence. Eighty

infants between 9 and 12 months old and one of their parents were

recruited for a two-visit study, through the local municipality of

Utrecht, the Netherlands. Infants were excluded if they had a parent

who did not speak Dutch, they were born preterm (i.e., before 37

weeks of pregnancy), they had known significant uncorrected hear-

ing or vision impairment, or a significant developmental delay or

condition that was likely to affect brain development or the ability

to participate in the study. Eighteen parents and children were

excluded, because of missing parent–child interaction data on one

of the test days, resulting in a final sample of 62. See Table 1 for the

demographic characteristics of the parents and children. This could

be considered as a low-risk sample, because of generally high edu-

cation of the parents and the absence of developmental delays or

conditions that affected brain development of their children.

Procedure

Parent–child interactions were videotaped in two sessions that were

apart for an average of 7.5 days (SD ¼ 2.91). Both sessions were

conducted with the same parent (mother or father). To avoid con-

founding time with context, both sessions were conducted in the

same context: in the lab (95%) or in the home. At the start of each

session, parents provided written informed consent. During each

session, parent and child were filmed for a total of 15 minutes,

subdivided in 3-minute episodes of successively (a) free play,

(b) structured play, (c) book reading, (d) free-play, (e) toys taken

away. The different settings were chosen to be better able to detect

variations in emotional availability (McElwain & Booth-LaForce,

2006). Parents were asked to play with their child as they would

normally do. Parents received the same instructions and the same

toys in both sessions. In the first free-play episode, parent and child

could play with a set of four standardized age-appropriate toys

(doll, car, pop-up toy, rattle). In the structured-play context parents

were instructed to play with a shape sorter. In the book-reading

setting parent and child received a feel-and-learn book to play with.

In the second free-play setting parent and child could play freely

with all the previously introduced toys (doll, car, pop-up toy, rattle,

shape sorter, book). In the toys taken away episode, all toys were

put in a basket by the experimenter, followed by free-play without

toys. Parents and children respectively received a financial com-

pensation (€10 per session) and a small present for their participa-

tion. The study protocol was approved by the Ethical Committee of

the University Medical Center Utrecht.

Emotional Availability Assessment

The Emotional Availability Scales, 4th edition (EAS; Biringen,

2008) were used to assess three dimensions of parenting (i.e., sen-

sitivity, structuring, nonintrusiveness) and two dimensions of child

behavior (i.e., responsiveness, involvement). The EAS includes a

4th parenting dimension, nonhostility, that was not included in the

current study. In low-risk samples and play contexts, there is gen-

erally too little variation in nonhostility to be able to examine this

dimension in an adequate way (Biringen et al., 2014; Bornstein

et al., 2006b).

Sensitivity refers to the parent’s ability to be warm and appro-

priately responsive to the child. Structuring refers to the parent’s

ability to support the child’s learning and exploration without over-

whelming the child’s autonomy and in a way to which the child is

receptive. Nonintrusiveness refers to the parent’s ability to give the

child space to explore and to refrain from intrusions on the child’s

activities. Responsiveness refers to the child’s ability to explore on

his/her own in a way that is appropriate considering the context and

the child’s developmental level, while still being responsive and

affectively available to the parent. Involvement refers to the child’s

ability to involve the parent in interaction by initiating eye contact

or physical contact, asking questions, or showing and demonstrat-

ing materials to the parent.

Each dimension is divided into seven subscales; the first two

subscales are coded on a 7-point Likert scale and the other sub-

scales are coded using a 3-point Likert scale (potential score range:

7 ¼ nonoptimal, to 29 ¼ optimal). Following Hallers-Haalboom

et al. (2014), subscale 7 of the nonintrusiveness dimension (the

adult is made to “feel” or “seem” intrusive) was excluded because

it refers to child behavior rather than parental behavior (leading to

score range: 6 ¼ nonoptimal, to 26 ¼ optimal). Subscale 2 of the

involvement dimension (elaborative initiatives such as creating a

storyline) was also omitted, because of the young age of the infants

(leading to score range: 6¼ nonoptimal, to 22¼ optimal; Biringen,

2008). More detailed information about the EAS dimensions and

subscales can be found in Biringen (2008) and Biringen, Derscheid,

Vliegen, Closson, and Easterbrooks (2014).

The two observation sessions were coded independently by two

trained and reliable coders (first and second authors). The coders

have experience coding hundreds of parent–child observations with

the EAS for previous studies (see, Hallers-Haalboom et al., 2014,

2017). Parent and child dimensions were coded separately in order

to avoid a “halo-effect” whereby the coder codes parent and child

dimensions similarly high (or low) (Biringen et al., 2014). Each

Table 1. Demographic Characteristics of Sample.

Mothers (n ¼ 51) Fathers (n ¼ 11)

M (SD) Range M (SD) Range

Parents’ age (years) 34.02 (4.11) 25–44 31.40 (3.89) 24–36

% highly educated1 91 60

Country of birth

of parent,

Netherlands2 (%)

91 100

Number of children

in family (%)

1 72 70

2 14 30

>2 14 0

Child age (months) 10.07 (0.50) 9.11–12.36 10.04 (0.35) 9.37–10.59

% boys 47 82

Note. 1Higher vocational or university level.
2Other countries of birth of parents than the Netherlands included Suriname
(2%), other European country (2%), other non-European country (5%).
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coder coded half of the first sessions and half of the second sessions.

Each coder never coded the same parent or child twice. Coder

reliability was determined on a random selection of 20 videos

(13% of the total number of videos). Half of the reliability videos

were coded at the start of coding and the other half was coded at the

end of coding to determine whether coder drift was an issue. Inter-

coder reliability coefficients (intraclass correlation coefficient,

absolute agreement) were adequate for each EAS dimension on

respectively the first and second half of the reliability videos:

Sensitivity, .74–.79; Structuring, .73–.87; Nonintrusiveness,

.78–.73; Responsiveness, .71–.91; Involvement, .75–.92.

Results

Table 2 displays descriptive statistics for all study variables. All

variables approached a normal distribution and no outliers were

identified.

Validity of the Observations

As a validity check of the naturalistic observations, at the end of

both observation sessions the parent evaluated how comparable

both their own and their child’s behavior was to how they normally

behaved on a 3-point scale (1 ¼ not at all comparable, 2 ¼ a bit

comparable, 3¼ completely comparable). Children’s behavior was

more comparable to their normal behavior than parents’ behavior

was in both the first (child: M ¼ 2.76, SD ¼ .47, parent: M ¼ 2.10,

SD ¼ .65, t(61) ¼ -6.99, p < .01, d ¼ 1.16) and the second

observation session (child: M ¼ 2.76, SD ¼ .50, parent: M ¼
2.31, SD ¼ .53, t(61) ¼ -5.75, p < .01, d ¼ 0.87). Comparability

of children’s behavior to their normal behavior was not different

between the observation sessions (t(61) ¼ 0.00, p ¼ 1.0). Parents

evaluated their own behavior as more natural in the second session

compared to the first session (t(61) ¼ -2.08, p < .05, d ¼ 0.26).

Therefore, a difference score was computed for the difference

between the two sessions in comparability of parents’ behavior to

how they normally behaved, which was included as a covariate in

reliability and continuity analyses.

Reliability

In Table 2, the “r” column shows Pearson’s correlation coefficients

between EAS scores in the two observation sessions. The “r*”

column shows correlations that have been corrected for relevant

covariates (parent gender, coder, time difference between observa-

tion sessions, observation setting, parent behavior difference).

Test–retest correlation coefficients were moderate to strong for all

EA parent-scales, with or without controlling for relevant covari-

ates. However, for the child scales responsiveness and involvement

the test–retest correlations were low and non-significant. We

checked whether low test–retest correlations for the child scales

could be due to differences between the two sessions with regard

to the time of day the children were assessed and the time since the

infants had last slept or eaten. However, controlling for differences

between the sessions in time of day, and time since the infants had

slept or eaten did not change the test–retest correlations (respon-

siveness: r ¼ 10, p ¼ .46; involvement: r ¼ .08, p ¼ .55).

Regarding gender differences, z-tests for differences between

correlations from independent samples revealed that test–retest cor-

relations were not significantly different between boys and girls for

sensitivity (z¼ 1.60, p¼ .06), nonintrusiveness (z¼ 0.55, p¼ .29),

and involvement (z ¼ 0.42, p ¼ .34). However, the test–retest

correlations for structuring (z ¼ 2.05, p < .05) and responsiveness

(z ¼ 1.71, p < .05) were significantly stronger for boys than for

girls. The same gender differences were found for test–retest cor-

relations that were controlled for covariates.

Continuity

Table 2 also displays means and standard deviations for EAS scores

for the two observation sessions in the whole sample and separately

for boys and girls. To test continuity in scores, repeated-measures

analyses of variance were conducted with EAS scores in the two

observation sessions as repeated measures, and child gender and

relevant covariates (parent gender, coder, time difference between

observation sessions, observation setting, parent behavior differ-

ence) as between-subjects variables. There was no significant

change in EAS scores for sensitivity (F(1,55) ¼ 0.05, p ¼ .83),

structuring (F(1,55) ¼ 0.00, p ¼ .97), nonintrusiveness (F(1,55) ¼
0.03, p ¼ .86), responsiveness (F(1,55) ¼ 0.59, p ¼ .45), and

involvement (F(1,55) ¼ 1.04, p ¼ .31). No main effects of child

gender on the EAS scores were found (sensitivity: F(1,55) ¼ 0.31,

p ¼ .58; structuring: F(1,55) ¼ 0.02, p ¼ .89; nonintrusiveness:

F(1,55) ¼ 1.56, p ¼ .22; responsiveness: F(1,55) ¼ 3.52, p ¼ .07;

involvement: F(1,55) ¼ 1.84, p ¼ .18). There were also no gender

differences in continuity for sensitivity (F(1,55) ¼ 0.01, p ¼ .92),

structuring (F(1,55) ¼ 0.15, p ¼ .70), nonintrusiveness (F(1,55) ¼
0.23, p ¼ .64), and involvement (F(1,55) ¼ 0.69, p ¼ .41).

Table 2. Descriptives, Correlations, and Comparisons of Emotional Availability Scales at Two Measurement Waves.

Measurement 1 Measurement 2 rtest–retest rtest–retest*

All Boys Girls All Boys Girls

EA-scales M (SD) M (SD) M (SD) M (SD) M (SD) M (SD) All Boys Girls All Boys Girls

Parent scales

Sensitivity 22.48 (4.02) 22.48 (4.21) 22.48 (3.88) 22.58 (3.97) 22.58 (4.23) 22.59 (3.74) .55** .68** .38* .50** .66** .38

Structuring 21.53 (3.77) 21.42 (4.12) 21.66 (3.40) 21.89 (3.80) 21.58 (4.12) 22.24 (3.44) .54** .69** .29 .55** .73** .24

Nonintrusiveness 19.26 (3.87) 19.94 (3.14) 18.48 (4.50) 19.10 (3.81) 19.36 (3.62) 18.79 (4.07) .33** .40** .27 .32* .38* .31

Child scales

Responsiveness 19.60 (3.55) 19.73 (3.83) 19.45 (3.27) 20.37 (4.13) 18.79 (4.41) 22.17 (2.93) .19 .37* �.07 .19 .32* �.05

Involvement 13.26 (2.85) 13.03 (3.12) 13.52 (2.54) 13.79 (3.01) 13.30 (3.10) 14.34 (2.87) .14 .09 .20 .17 .12 .22

Note. r* represents correlations corrected for interrater variation (Nunnally, 1978), parent gender, time difference between observation sessions, observation setting,
difference between the sessions in comparability of parents’ behavior to their normal behavior.
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The gender difference in continuity of responsiveness was signifi-

cant (F(1,55) ¼ 9.13, p < .01, partial h2 ¼ .14), indicating that girls

showed an increase in responsiveness (t(28) ¼ -3.24, p < .01),

whereas boys’ responsiveness did not change between the two

observation sessions (t(32) ¼ 1.16, p ¼ .26).1

Discussion

This study was set up to examine the short-term reliability and

continuity of the 4th edition of the EAS in 10-month-old infants

with their parents. First, moderate to strong test–retest reliability

was found for the three EA parent dimensions: sensitivity, structur-

ing, and nonintrusiveness. However, regarding the EA child dimen-

sions, involvement was not reliable over a one-week period, and the

responsiveness dimension was only reliable for boys, not for girls.

Test–retest reliability of structuring was also higher for boys.

Regarding continuity, mean levels of sensitivity, structuring, non-

intrusiveness, and involvement did not change over a one-week

interval, but responsiveness increased for girls only. Together, these

findings suggest that the parenting dimensions of the 4th edition of

the EAS appear to reflect stable and consistent characteristics of the

parent–child dyad on the short-term, but the child measures do not.

The moderate to strong test–retest reliability of the EA parent-

scales was expected based on reliability studies of the 3rd edition of

the EAS, that also found evidence of moderate to strong short-term

reliability over a one-week interval (Bornstein et al., 2006a, 2006b).

Similar to our findings these studies also demonstrated lower relia-

bility of parental nonintrusiveness, compared to the other EA

parent-scales. Bornstein et al. (2006a, 2006b) attributed this lower

reliability to a restriction of the range, which could not have been

the case in our study as the range was similar in all scales. Another

reason for the lower reliability of nonintrusiveness might be that

parental behavior that is passive/withdrawn is considered highly

nonintrusive, in the 3rd and 4th edition of the EAS. It might be

better to represent individual differences in nonintrusiveness on a

curvilinear scale (e.g., optimal scores at midpoint of scale, passive/

withdrawn at one extreme of the scale, and poorly timed/negative

intrusive at the other extreme of the scale), as was done in the

second edition of the EAS.

Previous studies (Bornstein et al., 2006a, 2006b) also demon-

strated short-term reliability of the EA child dimensions – respon-

siveness and involvement – whereas we did not. This indicates that

a child who scores low on EA relative to other children at one time

point is not likely to score low relative to other children at a second

time point. This could be due to the unpredictable nature of infants’

behavior (Kenrick, Griskevicius, Neuberg, & Schaller, 2010). The

low test–retest correlations for the infant scales could not be attrib-

uted to differences between the observation sessions in time of day,

or infant tiredness and hunger, because after controlling for these

variables the test–retest correlations remained low. These findings

suggest that the child-scales of the 4th edition of the EAS do not

yield reliable predictions about behavior of individual infants as

young as 10 months old.

The lower test–retest reliability of the EA child-scales in this

study compared to previous studies, might be primarily due to the

fact that we examined the 4th edition of the EAS. In the 4th edition

subscales are each differentiated in seven specific behaviors,

whereas in previous editions subscales were coded more holisti-

cally by assigning one score. It is possible that infant social beha-

vior in particular might not be differentiated as easily in so many

sub-behaviors, because it is not yet as multifaceted as the social

behavior of older children and adults (Rosenblum, Dayton, &

Muzik, 2009). The developers of the 4th edition of the EAS

acknowledged this partially by omitting the subscale “elaborate

involvement” from the involvement dimension. Yet, it might be

better to code infant responsiveness and involvement on a more

global level, or to increase the observation length to provide more

substantial information about the infant’s behavior (Bornstein

et al., 2006b).

With regard to continuity of the EAS, mean-level EA scores did

not change over a one-week period, except for girls’ responsive-

ness. This finding is largely consistent with previous studies

demonstrating the short-term continuity of EA assessed with the

3rd edition of the EAS (Bornstein et al., 2006a, 2006b). Our finding

indicates that longer-term changes in EA, for example, over the

course of a month or a year, can be interpreted as actual develop-

mental change, because the EAS yields consistent scores at the

group level.

Regarding gender differences in short-term test–retest reliability

and continuity, we found that short-term reliability of responsive-

ness and structuring was stronger for parent–son dyads than for

parent–daughter dyads, which is in line with one previous study

(Lovas, 2005). Furthermore, girls’ responsiveness increased over a

one-week period. The group-level increase in girls’ responsiveness

over a one-week period could be an indication of the more rapid

social development of girls compared to boys in infancy (McClure,

2000). Research has for example shown that 12-month-old girls

were more responsive to mothers’ emotional cues than boys

(Rosen, Adamson, & Bakeman, 1992), which might be because

infant girls are already better at processing facial expressions and

other nonverbal cues than boys (McClure, 2000). However, the low

rank-order stability in girls’ responsiveness indicated that not all

girls increased equally in responsiveness. Considering the dyadic

nature of the EAS, it is possible that girls with parents who provided

appropriate structuring of play in the first session, increased most in

responsiveness in the second session. These girls in particular might

have been reinforced for being responsive by the higher quality play

they experienced with their parent. In addition, girls who received

appropriate structuring in the first session might have remembered

how to play with the toys that were again provided in the second

session. As a consequence, parents of these girls might have

reduced their structuring attempts, whereas parents of girls who did

not remember how to play with the toys might have increased or

changed their structuring attempts. More research is necessary to

examine the mechanisms underlying differences in rank-order sta-

bility of structuring and responsiveness in parent–daughter and

parent–son dyads. It is unlikely that structuring and responsiveness

are easier to observe by coders in parent–son dyads than in parent–

daughter dyads, as intercoder reliability was not different between

parent–son and parent–daughter dyads.

Some limitations must be considered in the interpretation of the

results. First, the generalizability of the results might be reduced

because the majority of the sample was highly educated and Dutch.

Relatedly, because our sample was highly normative, we could not

reliably assess the EAS subscale nonhostility. Future studies in

more at-risk samples should examine the psychometric properties

of the nonhostility scale, because hostility is higher in at-risk sam-

ples, such as depressed parents (Low & Stocker, 2005). Second,

only a few fathers were included in this study, because of which we

are not able to draw a firm conclusion about the reliability of the

EAS for fathers in particular. This is an important direction for
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future research, as many parent–child relationship measures were

developed originally for mothers, but are also used for fathers with-

out knowledge of the reliability and validity of these measures for

fathers (Cabrera, Volling, & Barr, 2018). Last, studies with larger

samples are necessary to examine reliability and validity of the

latent EA construct with more advanced structural equation model-

ing techniques which can take into account issues related to mea-

surement error.

To conclude, this study demonstrated short-term reliability and

continuity of the parent dimensions of the EAS, 4th edition, in a

normative sample of parents and their infants. However, the child

dimensions of the EAS could not be reliably assessed in infants,

with the exception of boys’ responsiveness. Short-term increases

found in girls’ responsiveness might, therefore, not reflect true

developmental changes, but measurement error. The gender differ-

ences found in the reliability and continuity of the EAS, 4th edition,

highlight the importance of examining gender differences in the

psychometric properties of psychological measures. It is short-

sighted to simply assume that psychological measures can be reli-

ably used with both genders.
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Note

1. We also conducted all analyses while excluding fathers (n¼ 11)

and observations (n¼ 3) in the home setting, because only a few

fathers participated in this study and only a few observations

were conducted in the home. Results from these analyses were

nearly identical to the results presented on the whole sample (see

Supplementary file). Therefore, we presented the results of the

complete sample.
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