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Abstract

Infants attend daycare at an early age, which raises ques-

tions about children's sensitivity to the childcare environ-

ment and the role of different temperamental traits in their

development in the early years. In a two-year longitudinal

study with parent- and caregiver-reported data for Dutch

children at the age of 1 and 2 years (120 children from

92 groups), we explored fine-grained dimensions of nega-

tive affect and their relationship with socio-emotional func-

tioning. Especially shyness, frustration and soothability

proved robust predictors of socio-emotional development

across parent- and caregiver-reported data with both con-

current (Year-1) and predictive associations (Year-2). Also,

the quality of caregiver–child interactions moderated

caregiver-reported child wellbeing and competence. Infants

that are open to social contacts, are easy to comfort and

have low levels of frustration, and have higher levels of

wellbeing and less problem behaviour in early daycare than

peers with higher levels of shyness and frustration and rela-

tively low levels of soothability.
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Highlights

• In a longitudinal study, we investigated which dimensions of

negative affect predict infants' development in Dutch center-

base daycare.

• Shyness, frustration and soothability are predictors of infants'

socio-emotional functioning in their first and second years.

• Global process quality was not a significant predictor of infants'

development.

• Quality of the caregiver–child interactions predicted the

wellbeing and competence of children.

1 | INTRODUCTION

Studies have shown that the temperament of children shapes their socio-emotional development in the context of

the family (Paulussen-Hoogeboom et al., 2007; Slagt et al., 2016) and early childhood education and care (ECEC)

(Phillips et al., 2012). The interplay between children's temperament and the circumstances of the childcare they

experience predict children's problem behaviour (Albers et al., 2016) and prosocial behaviour (Linberg et al., 2020). In

a number of studies, researchers have explored which temperamental traits and which childcare characteristics are

related to children's individual differences in behavioural and physiological responses to childcare. The purpose of

this paper is to investigate whether fine-grained dimensions of temperament (Putnam et al., 2008) are related to the

socio-emotional development of infants in ECEC.

Temperament is a multidimensional construct (Martin & Fox, 2006; Prokasky et al., 2017; Rothbart & Bates,

1998). Putnam et al. (2006) distinguish surgency, effortful control and negative affect as three basic temperamental

factors. Previous ECEC studies have focused on negative affect because it is one of the first temperament attributes

to emerge (Gartstein et al., 2012) and it is related to child functioning in the context of childcare. Negative affect,

which is included in various theories of child temperament (De Pauw & Mervielde, 2010), indicates a general ten-

dency to experience negative emotions and is characterized by discomfort, fear or distress to novelty, anger/frustra-

tion, sadness and low soothability. Putnam and colleagues distinguish eight dimensions within negative affect:

discomfort, fear, frustration, motor activation, perceptual sensitivity, sadness, shyness, and soothability.

Early appearing temperament attributes at both factor and dimension levels are related to children's socio-

emotional development (see Slagt et al., 2016). The majority of ECEC studies have focused on broader tempera-

ment trait levels. In a number of studies, researchers have specifically focused on the broad domain of negative

affect by aggregating subscale scores from a temperament questionnaire (e.g., Albers et al., 2016) or by deriving

an overall factor score with exploratory factor analysis (e.g., De Schipper et al., 2004; Gevers Deynoot-Schaub &

Riksen-Walraven, 2006). These studies have demonstrated that children with high levels of negative affect have

lower levels of involvement in ECEC (Gevers Deynoot-Schaub & Riksen-Walraven, 2006), lower levels of well-

being, and more problem behaviour (Albers et al., 2016; Beijers et al., 2013; De Schipper et al., 2004; Dettling

et al., 2000). Linberg et al. (2020) is the only study that did not find a negative effect for children with a pro-

nounced temperamental negative affect in their study of German ECEC, exploring the effects of temperament

and quantity of childcare.

Other studies have explored whether specific temperament dimensions may predict children's functioning. Using

a broad operationalization of children's negative affect, Gartstein et al. (2012) showed that frustration and sadness

were specifically related to preschoolers' externalizing problems. Also in the context of ECEC, some researchers have

emphasized the importance of specific temperament dimensions in research of childcare effects. In fact, some

researchers have suggested that a global analysis of temperamental traits has undermined previous efforts to detect
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unique predictors and interactive effects of temperament and quality of childcare on children's behaviour

(Crockenberg, 2003; Crockenberg & Leerkes, 2005; Davis et al., 2012; Eisenberg et al., 2005). In one of the first stud-

ies in this line of research, Crockenberg and Leerkes (2005), who focused on emotion-specific measures of infant

temperament, found that ease of frustration predicted externalizing problem behaviour, whereas distress to novelty

predicted internalizing problem behaviour. Other studies have also found unique relationships between other tem-

perament dimensions and children's behaviour in childcare. Groeneveld et al. (2012) found that fearful children in

childcare experience more stress, as indicated by an increase in cortisol levels. Similarly, Gunnar et al. (2011) reported

that cortisol elevations at childcare were higher for children with high levels of high inhibition, as assessed with labo-

ratory observations. Finally, motor activation predicted externalizing behaviours (particularly for boys) and inhibition

in the face of novelties was a risk factor for internalizing problems in the study by Arace et al. (2019). In sum, a small

number of studies have provided empirical support for specific temperament-behaviour relationships. Specifically,

sadness, frustration and motor activation seem related to children's externalizing problem behaviour (Arace

et al., 2019; Crockenberg & Leerkes, 2005), whereas social fear (Groeneveld et al., 2012) and distress to novelty

(Arace et al., 2019; Gunnar et al., 2011) have been linked to stress and internalizing problem behaviour in a childcare

context. Other dimensions within the broad domain of negative affect (i.e., discomfort, perceptual sensitivity, shy-

ness and soothability) have not yet been evaluated in ECEC studies.

1.1 | Childcare quality

Numerous studies have demonstrated the importance of process quality of ECEC for children's development

(see Mashburn et al., 2008; Perlman et al., 2016; Vandell et al., 2010). Process quality includes both global pro-

cess quality (i.e., space and furnishing, personal care, activities, programme structure) and the quality of

caregiver–child interactions (i.e., emotional support). Global process quality includes the quality of interactions of

the child with caregivers and physical environmental features, such as the quality of the furniture, the organiza-

tion of the classroom and the quantity of various materials. The widely used measures ITERS-R (Harms

et al., 2003) and ECERS-R (Harms et al., 1998), which are designed to evaluate global process quality, are com-

prehensive in scope, but fewer items capture process variables such as the quality of child-to-adult interactions

(Bisceglia et al., 2009; Setodji et al., 2018). The global process quality of center-based child care is at a medium

level in various countries, according to Vermeer et al. (2016), although the quality of center-based care for

infants is generally lower than for children in early childhood education (i.e., measured with ITERS-R and

ECERS-R, respectively). High-quality caregiver–child interactions in early daycare are considered the most impor-

tant aspect of childcare quality for the wellbeing of younger children (Helmerhorst et al., 2014; Mortensen &

Barnett, 2015; Vandell & Wolfe, 2000). Caregiver–child interactions include the sensitive responsiveness of the

caregiver and respect for the autonomy of the child, but also the stimulation of children's development, including

verbal, prosocial and cognitive development (Helmerhorst et al., 2014). The quality of caregiver–child interactions

is generally in the medium-to-high range for emotional support (see Egert et al., 2020).

Previous ECEC studies that investigated children's temperament have included a variety of childcare quality

measures. Albers et al. (2016; Ainsworth scale) and Gunnar et al. (2011; ORCE) focused on the quality of caregiver–

child interactions. Gevers Deynoot-Schaub and Riksen-Walraven (2006) combined a measure of global process qual-

ity (ITERS) with a measure of interaction quality (Erickson scales) in their design. Other studies used a newly devel-

oped questionnaire related to caregiver ability (De Schipper et al., 2004) or mothers' satisfaction with childcare

(Crockenberg & Leerkes, 2005); no quality measure was included in the study of Groeneveld et al. (2012). Only

Gevers Deynoot-Schaub and Riksen-Walraven (2006), who combined quality measures in their observational study,

reported the main effect of process quality in their study of peer play; also an interaction effect of quality and tem-

perament was found. Seen from this perspective, ECEC studies into temperament with a broader operationalization

of process quality of childcare enhance the field.

FUKKINK 3 of 20
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1.2 | Interplay of temperament and childcare quality

Studies of the differential susceptibility hypothesis (see Ellis et al., 2011) have focused on children's negative emo-

tionality by testing the interaction effect of children's negative emotionality with childcare quality of childcare

(i.e., Temperament * Quality interaction effects). Pluess and Belsky (2009) found that toddlers with a higher level of

negative affect showed more problem behaviour and less social competence in low-quality childcare, whereas peers

with a similar temperament showed less problem behaviour and were more socially competent in high-quality

childcare. These outcomes support the differential susceptibility hypothesis, which predicts differential effects for

children, both “for better and for worse”. Other childcare studies have also found Temperament*Quality interaction

effects which support this hypothesis. In the study of Phillips et al. (2012), a reactive temperament moderated the

relationship between low- and high-quality care and toddlers' social integration. However, temperament did not

moderate the relation between childcare quality and internalizing or externalizing problems. Broekhuizen et al.

(2015) found a moderating effect of affective self-regulation for social skills of toddlers in relatively high-quality

childcare compared to low-quality childcare. In another study into toddlers' behavioural self-regulation, however,

Broekhuizen et al. (2017) found divergent results in their test of the differential susceptibility hypothesis. These

studies make clear that temperament may affect the development of toddlers' problem behaviour or social skills in

complex interplays of temperament and childcare quality. The abovementioned studies of the differential susceptibil-

ity hypothesis have focused on the quality of caregiver–child interaction (e.g., measured with the ORCE or CLASS)

and on the broad domain of negative affect without exploration of fine-grained dimensions.

1.3 | Infants in Dutch center-based care

In the Netherlands, regular maternal leave is three months, which is relatively short compared to other OECD and

EU countries (51.5 and 63.5 weeks, respectively; OECD, 2017). Dutch infants between 0 and 2 years attend either

an infant group (0–2 years.) or mixed-age groups (0–4 years.); the latter group with its wide age range is relatively

unknown in other countries. The unique Dutch context with brief parental leave arrangements and the mixed-age

group has raised concern among stakeholders. The mixed age group with children between 0 and 4 years may be a

challenging context for infants because the caregivers have to divide their attention to infants and toddlers in the

same room and need to strike a balance between care and education for a heterogeneous group. Possibly, this type

of early childcare may be particularly challenging for infants with a high level of negative affect who enter daycare at

a relatively early age.

1.4 | Present study

The heterogeneous content of broad temperament constructs like negative affect poses problems for linking temper-

ament with child development and behavorial problems (De Pauw & Mervielde, 2010). A number of ECEC studies

have revealed significant relationships between specific dimensions of temperament (e.g., social fear) and children's

wellbeing, social behaviour and problem behaviour in childcare. The specificity of these effects suggests that global

measures of temperament used in some other studies may have undermined previous efforts to detect the effects of

temperament and childcare on children's behaviour (see Crockenberg & Leerkes, 2005). Although the fine-grained

operationalization of dimensions within negative affect allows a deeper exploration at the dimension level, we still

know little about which temperament dimensions may moderate children's development in an ECEC context.

In this longitudinal, multi-informant study, we investigated whether fine-grained dimensions of negative affect

are related to the development of infants from Dutch mixed-age groups. We tested the main effects of temperament

and childcare quality, and, additionally, we explored temperamental dimension-by-quality interaction effects. Our
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study aims to add new evidence to the small body of literature, which explored children's negative affect at fine-

grained dimension level to establish empirical relationships between temperament and children's behaviour in an

ECEC context. Based on the literature, we expect that sadness and frustration are positively related to externalizing

problem behaviour (see Crockenberg & Leerkes, 2005), whereas fear is expected to predict internalizing problem

behaviour (see Groeneveld et al., 2012; Gunnar et al., 2011). Discomfort, motor activation, perceptual sensitivity,

shyness and soothability have not been explored in previous ECEC studies to our knowledge.

2 | METHOD

2.1 | Sample

The sample included 120 infants (56.2% boy, Mage = 14.4 months, SD = 1.6) who had started attending childcare

from 3.9 months (SD = 1.5) on average. The participating families were predominantly Dutch-born; only a small num-

ber had a different ethnic background (e.g., Antilles, Belgium, Morocco, Surinam, and Syria). The level of education

was relatively high and for 99.1% of the couples, at least one partner had completed a study at bachelor or master

level. The majority of the children were first-born (57.9%), followed by children who were second- (36.0%) or third-

born (6.1%). The children were recruited from 92 daycare groups from a nationally representative sample; the num-

ber of children per center varied from 1 to 3 per group (see also Table 1). On average, children attended daycare for

2.04 days (SD = 0.79) in their first year and 2.18 days (SD = 0.85) in the second year. The onset of childcare was, on

average, 3.88 months (SD = 1.41).

The vast majority of the ECEC caregivers (81%) had completed the regular vocational education for ECEC at the

intermediate level (in Dutch: Sociaal-Pedagogisch Werk, “social-pedagogic work”). Only 3% had not (yet) completed

this regular vocational education, and 12% had completed vocational education at a higher level. On average, the

caregivers worked about 28 h per week and had about 8 eight years of work experience. Caregivers in Dutch

daycare usually work in pairs (see Oberhuemer & Schreyer, 2018 for qualification of ECEC staff, including Dutch

caregivers).

2.2 | Procedure

In a nationally representative assessment, the process quality of Dutch day-care was evaluated in a random sample

of 200 centers (see De Kruif et al., 2009; Helmerhorst et al., 2015). In an extension of this large-scale assessment

study, a random subgroup of mixed-age groups was drawn for a longitudinal study into the socio-emotional develop-

ment of infants from their first year. In the first wave of data collection (Year-1), we collected parent- and caregiver-

reported data in addition to measures of the process quality of childcare. Only parent- and caregiver-reported data

were gathered in the second and final wave (Year-2). This study involves a secondary analysis of an unpublished

study (in Dutch) from the Dutch Consortium for Childcare Research (in Dutch: Nederlands Consortium

Kinderopvangonderzoek, NCKO). The research was conducted in accordance with APA ethical standards in the treat-

ment of the study sample. All participating caregivers and all parents of the children were informed about the aim

and procedures of the research and gave their active consent before participating in the study.

2.3 | Measures

Early Childhood Behaviour Questionnaire: Negative Affect (ECBQ-NA; Putnam et al., 2006) is a parent-reported mea-

sure to assess the temperament of young children. The Negativity scale (89 items) comprises eight subscales:
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discomfort (Cronbach's α = 0.68), fear (0.61), frustration (0.79), motor activation (0.74), perceptual sensitivity (0.83),

sadness (0.82), shyness (0.64), and soothability (0.78). Items are rated on a 7-points scale, ranging from “never”
(1) to “always” (7). The measure showed adequate reliability and validity in the validation study of Putnam et al.

(2006). Parents rated their infants' temperament in Year-1 when children were ≥ 12 months old and again in

Year-2 when children were about 24 months old. The scores from Year-1–2 were highly correlated for all sub-

scales (p < 0.000) and we included the scores from Year-1 to test their validity in predicting children's

development.

Infant Toddler Social Emotional Assessment (ITSAE, Carter et al., 2003). The parents completed the ITSEA in

Year-1 and 2, which consists of 140 items, rated along a 3-point Likert scale (0 = not true/rare; 1 = somewhat true/

sometimes; 2 = very much true/often), reflecting the extent to which the parent observed the given behaviour for

the child during the past month. The ITSAE distinguishes five domains: externalizing symptoms (Cronbach's αYr-

1 = 0.83, αYr-2 = 0.84), internalizing symptoms (0.69, 0.64), dysregulation (0.72, 0.71), competence (0.81, 0.76), and

social relations (0.35, 0.47); this latter subscale was not used in further analysis. The ITSEA, which showed positive

TABLE 1 Descriptives for children and parents (Year-1 & 2)

Min-max Mother Father

Children (NYr-1 = 120, NYr-2 = 90) Year-1 & 2 Year-1 & 2

Problem behaviour (ITSAE)

Externalizing symptoms 0–2 0.35 (0.21)

0.47 (0.27)

0.36 (0.19)

0.46 (0.24)

Internalizing symptoms 0–2 0.34 (0.18)

0.49 (0.22)

0.31 (0.17)

0.47 (0.20)

Dysregulation 0–2 0.29 (0.19)

0.35 (0.19)

0.29 (0.18)

0.36 (0.18)

Competence 0–2 1.09 (0.32)

1.55 (0.22)

1.62 (0.25)

1.50 (0.24)

Well-being (LICW-D) 1–6 4.99 (0.41)

4.67 (0.35)

4.92 (0.46)

4.60 (0.37)

Negative affect (ECBQ): (Year-1)

Discomfort 1–7 1.42 (0.49) 1.44 (0.45)

Fear 1–7 1.59 (0.53) 1.56 (0.50)

Frustration 1–7 2.52 (0.83) 2.46 (0.84)

Motor activation 1–7 2.16 (0.73) 2.27 (0.72)

Perceptual sensitivity 1–7 3.38 (1.11) 3.46 (1.14)

Sadness 1–7 2.26 (0.76) 2.14 (0.72)

Shyness 1–7 2.36 (0.68) 2.40 (0.68)

Soothability 1–7 6.27 (0.51) 6.15 (0.58)

Negative Affect (total) 8–56 16.40 (3.35) 16.62 (3.32)

Parents Year-1 & 2 Year-1 & 2

Age at Year-1 - 33.58 (3.99) 35.59 (4.56)

Native Dutch - 94.9%

95.0%

93.8%

95.2%

Hours work/wk - 26.49 (6.88)

26.26 (7.59)

39.41 (7.13)

39.80 (7.06)
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results in validation studies, has been used in Dutch studies (e.g., Gevers Deynoot-Schaub & Riksen-Walraven, 2006;

Klein Velderman et al., 2009).

Brief Infant Toddler Social Emotional Assessment (BITSEA; Briggs-Gowan et al., 2004). The BITSEA was used to

assess children's behaviour problems and competence as perceived by the professional caregivers in Year-1 and

2. The Problem scale (αYr-1 = 0.82, αYr-2 = 0.71) is used to screen for social–emotional/behavioural problems, such

as aggression, defiance, overactivity, anxiety, and withdrawal. The Competence scale (α = 0.69, 0.72) assesses

social–emotional abilities, such as empathy, prosocial behaviours, and compliance. The 42 items are rated on a

3-point scale (0 = not true/rarely, 1 = somewhat true/sometimes, 2 = true/often). The screening measure proved

reliable and valid in the validation study of Briggs-Gowan et al. (2004) and previous Dutch studies

(e.g., Authors, 2007).

Leiden Inventory for the Child's Well-being in Day Care: Parents (LICW-D; de Schipper et al., 2004). The child's

well-being in day care was measured in Year-1 and 2 with a set of 26 Likert-type items (min-max: 1–6) for parents

(i.e., “This child enjoys attending the day care centre”). Higher scores indicate a higher level of well-being. Reliability

of the scale was good in in this study (αYr-1 = 0.88, αYr-2 = 0.88).

Leiden Inventory for the Child's Well-being in Day Care: Caregivers (LICW-D; de Schipper et al., 2004). Care-

givers rated the well-being of the focus children from their group with this measure (24 items) in Year-1 and

2, which was nearly identical to the questionnaire for parents. Internal consistency was good (αYr-1 = 0.83,

αYr-2 = 0.80).

2.3.1 | Parental measures

Parenting Stress Index: Competency (Abidin, 1986, translated by De Brock et al., 1992) assesses the perceived stress

of parents related to raising their child. The Competency subscale measures the perceived lack of competence

(e.g., “Raising my child is more difficult than I had expected”). The Likert scale ranges from 1 (“do not agree”) to
6 (‘agree’). The internal consistency was good in this study (α = 0.86).

Beck Depression Inventory (BDI-II, Beck et al., 1988). This widely used questionnaire measures feelings of adult

depression (e.g., “I cry all the time now”). Parents gave answers to 21 questions on a four-point Likert scale (min-

max: 0–3). Raw scores can be converted to clinical categories (level 1: normal; level 2: mild mood disturbances; level

3 thru 5: clinical levels). The reliability of this questionnaire was adequate (α = 0.75).

Demographic and other family characteristics. In the survey, we asked additional questions related to demographic

characteristics (i.e., country of origin, income, family composition, partner presence) and use of childcare

(e.g., education, income, onset and quantity of childcare).

2.3.2 | Process quality of childcare

Caregiver Interaction Profile (CIP) Scales. The CIP scales measure six caregiver interactive skills: sensitive responsiveness,

respect for autonomy, structuring and limit setting, verbal communication, developmental stimulation, and fostering posi-

tive peer interactions. Each of the six CIP skills is rated on a 7-point Likert scale, indicating the extent to which a care-

giver demonstrates the skill (1 = very low, 2 = low, 3 = moderate/low, 4 = moderate, 5 = moderate/high, 6 = high,

7 = very high) with detailed behavioural descriptions for each scale point. Scores of 5 and beyond are considered as

adequate to good, and scores of 3 and below are considered as inadequate. A mean composite score was calculated

by averaging across all episodes (α = 0.88) and across caregivers. Each individual caregiver was filmed for 8 to 10 min

in four different situations: diapering, lunch or snack, free play, and transition between group activities. Caregivers

were not given any specific instructions in advance and were asked to follow the regular program in order to capture

a day as usual. Filming procedures proved relatively unintrusive for staff and children; before the visit, the caregivers
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and also the parents gave their active consent (see Procedure and see Sample for a description of the caregivers). In

case of curiosity or discomfort of children, the trusted caregivers were in charge to respond to the children's signals.

Time intervals between the recording cycles were approximately an hour. The CIP scales have been shown to be reli-

able and valid for use in child care centers for 0- to 4-year-old children (see De Kruif et al., 2007; Helmerhorst

et al., 2014).

Trained observers independently rated the behaviour of the caregivers for three to five videotaped episodes.

Observers who rated the video episodes had not visited the care group. Observer training comprised six 4-hr ses-

sions. The coders were certified at the criterion score of ≥0.70 (ICC, two-way mixed, absolute agreement). Interrater

agreement checks for a random selection of video episodes (10%) after the training showed an average agreement

of 83 percent.

Infant/Toddler Environment Rating Scale-Revised (ITERS-R; Harms et al., 2003) and Early Childhood Environment

Rating Scale-Revised (ECERS-R; Harms et al., 1998). The ITERS-R and its equivalent for preschool classrooms, the

ECERS-R are widely used to measure process quality in child care groups. Each of these scales comprises seven sub-

scales: Space and furnishings, Personal care routines, Language-reasoning, Activities, Interaction, Program structure,

and Parents and staff. The 39 items of the ITERS-R and the 43 items of the ECERS-R are presented on a 7-point

Likert-type scale with detailed descriptions for the scores 1 (inadequate), 3 (minimal), 5 (good), and 7 (excellent).

Groups can be classified according to the quality levels as low (total score <3), moderate (3 ≤ score <5), and high

(score ≥5).

The global process quality of the group was coded by trained observers. The training involved a general intro-

ductory session and at least three observations under the supervision of a trainer. A coder was certified if scores

were identical or +/�1 point with the trainer scores for 80 percent of all items at three consecutive sessions. Coders

visited, on average, four childcare centers, ranging between 3 and 6. The average percentage of agreement for the

three consecutive sessions was 88 percent (ranging from 81% to 95%). After the training, random checks (10%) were

implemented to evaluate the interrater agreement. The percentage of agreement at these visits was 89. Internal con-

sistency was good for both ITERS-R and ECERS-R (Cronbach's α was 0.85 and 0.86, respectively).

The ITERS-R was developed for use in groups in which more than 50% of the children are younger than

30 months, whereas the ECERS-R was developed for use in groups in which more than 50% of the children are

between the ages of 30 and 48 months. We used these cut-off values to determine which of the two instruments

was used in the mixed-age groups (0- to 4-year-olds).

2.4 | Analysis

Taking into account the hierarchical structure of the data with children (level 2) nested in groups (level 1),

multi-level regression analyses were conducted. Using the mixed model procedure of SPSS, we analysed the

relationships between children's temperament, childcare quality, parental variables, and children's outcomes as

reported by parents (5 ITSAE domains and well-being) and professional caregivers (2 BITSAE domains and

well-being).

We tested for each outcome measure an identical a priori model with the gender of the parent and the child

(including an interaction term to explore possible gendered perspectives of parents on sons and daughters), parental

competence (PSI-Competence), two childcare quality measures (ITERS-R/ECERS-R and CIP scale), quantity of

childcare and, finally, all Negative Affect subscales (step 1); the correlation between the quality measures was statis-

tically significant but modest, r = 0.332, p = 0.001. Table 2 presents the models with the significant Negative Affect

predictors for Year-1. These models with the concurrent relationships for the data from Year-1, which were built in

an explorative fashion, were subsequently tested for longitudinal relationships in Year-2; models from Year-1 and

2 are thus identical for a specific outcome measure. This analytic strategy for each model enabled us to investigate

concurrent and longitudinal associations between temperamental dimensions and parent- and caregiver-reported
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outcome measures in an explorative fashion with adequate power, controlling for a fixed selection of child, parent

and family variables. Finally, we explored whether the interaction effect of (mean-centered) temperament and

childcare quality (both ITERS-R/ECERS-R and CIP) was statistically significant.

The statistical power for testing the significance of the additional effect of two predictors at the conventional

alpha level of 0.05 was 0.81 for small-to-medium effects (f2 = 0.085) with a sample of 120 with a regression analysis

model that includes 9 predictors in total; statistical power was 0.97 for medium effects. Because statistical power is

by definition lower for interaction effects (Pluess & Belsky, 2010), we selected an alpha level of 0.10. The ratio of

cases to predictors for the regression models is adequate with 13:1 and 10:1 for Year-1 and 2, respectively, with a

sample size of 120 for Year-1 (Tabachnick & Fidell, 2013); it should be noted, however, that sample size for Year-2 is

smaller (N = 85).

A preliminary analysis of background variables showed that some background variables had very little variation

in our sample (e.g., country of origin, income, family composition, partner presence, parental depression). Following

the methodological guidelines of Tabachnick and Fidell (2013), variables with severely skewed distributions or

dichotomous variables where over 90 percent of the responses fall into one category were not included in the

regression model, because they lack power and do not allow a meaningful statistical test.

Finally, we checked whether our sample of 92 daycare groups deviated from the larger, nationally representative

sample. A preliminary analysis showed that the process quality of the childcare centers from this study were not signifi-

cantly different from the larger sample of 200 childcare centers for either the ITERS-R/ECERS-R or CIP scores (see De

Kruif et al., 2009 and Helmerhorst et al., 2015 for details). Further, the sample from Year-2 (N = 85) was similar to the

initial sample in Year-1, both in demographic and pedagogical background variables and outcome measures. There were

no significant differences for externalizing symptoms (p = 0.570), internalizing symptoms (0.790), dysregulation (0.769),

competence (0.771) and Negative Affect (0.425), although children's parent-reported well-being in Year-1 was slightly

higher (p = 0.044) for families who still participated in Year-2 (M = 4.99, SD = 0.43), compared to the other children

(M = 4.87, SD = 0.45). Caregiver-reported measures did not show significant differences for BITSAE competence, Prob-

lem and Well-being from Year-1 (p values 0.666, 0.325 and 0.511, respectively). There were no significant differences

either for gender of the child (p = 0.491). PSI Competency scores were slightly higher (p = 0.048) for parents in the

Year-2 sample (M = 0.88, SD = 0.57), compared to parents who no longer participated in the second wave (M = 0.73,

SD = 0.47). Finally, there were no differences in the quality of the included childcare groups between the Year-2 sample

for either the environmental rating scales or CIP (p = 0.976 and 0.580, respectively).

3 | RESULTS

Table 1 presents the descriptive statistics for the participants in the first and second waves of data collection and

the process quality of childcare. Process quality, as measured with the ITERS-R/ECERS-R, was on average low for

the 92 groups (M = 2.97, SD = 0.47, min-max: 1.97–3.90). The average CIP score was moderate (M = 3.67,

SD = 0.57), varying from low to moderate (min-max: 2.35–5.84). Further, Competence scores for the parents (PSI)

were relatively low, indicating relatively high levels of perceived competence for mothers (M = 0.84, SD = 0.59) and

fathers (M = 0.83, SD = 0.50). Beck Depression Inventory scores for the parents did not indicate clinical levels of

parental depression at the start of the study for either mothers (M = 0.22, SD = 0.20) or fathers (M = 0.17,

SD = 0.17). Scores for these variables in Year-2 were similar and did not indicate clinical levels either.

3.1 | Analysis of outcomes at Year-1

Table 2 presents the results of the regression analysis for the different outcomes as reported by parents and care-

givers for the first wave of data collection. Controlling for child, parent and child care characteristics, children's
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sadness was positively associated with externalizing problem behaviour, as reported by the parents. Frustration

showed a positive relationship with dysfunction, whereas soothability was negatively related to this outcome. Per-

ceptual sensitivity was positively associated with infants' competence. Further, shyness was related to both parent-

reported infants' internalizing problem behaviour and well-being. For the caregiver-reported outcomes, motor activa-

tion showed a significant, negative relationship with infants' competence, whereas frustration was positively associ-

ated with this outcome. Similar to the parent-reported outcomes, shyness was negatively related to caregiver-

reported well-being. To conclude, shyness, frustration and soothability were statistically significant, temperament-

related predictors of infants' development across informants when infants were 12 months old.

Global process quality, as measured with the ITERS-R/ECERS-R, was not a significant predictor for any outcome

measure. However, process quality of the caregiver–child interactions, as measured with the CIP scales, showed a

positive and strong relation (0.238) with caregiver-reported competence and well-being of the children, as expected,

controlling for child, parent and child care characteristics. The quality of the caregiver–child interactions, as measured

with the CIP scales, showed an unexpected negative, although small association (�0.078) with parent-reported well-

being of infants (Table 2).

3.2 | Analysis of outcomes at Year-2

The analysis for the outcomes of Year-2 replicated the analysis for Year-1, including the same covariates, comple-

mented with a baseline score for children's development in Year-1. We could not fit models adequately with a parent

level in the smaller sample from Year-2 and, hence, we focused on mother-reported data as they were the most fre-

quent informants in the second year (see Table 3).

Just like in Year-1, shyness, frustration and soothability appeared significant predictors of children's socio-

emotional development in Year-2. Specifically, shyness showed incremental validity in predicting infants' internalizing

problem behaviour in the second year. Frustration was positively associated with dysfunctioning, whereas

soothability was negatively related to this outcome, similar to Year-1. The analysis of the data from the second year

also showed some new patterns. Whereas motor activation was negatively related to caregiver-reported compe-

tence in the first year, it showed a positive relationship in the second year. Further, the relationship between child

functioning and childcare quality, measured in Year-1, was no longer statistically significant in Year-2. Finally, there

was further a significant gender effect: girls at age 2 were more competent than boys according to the professional

caregivers.

3.3 | Interaction effects of temperament with quality

In an additional analysis, we explored whether there were significant temperament-by-quality interaction effects at

Year-1, which would support a differential susceptibility hypothesis. However, none of the interaction effects was

significant at p < 0.10; in fact, p values for interaction effects did not approach this level. Similar findings were found

for Year-2.

4 | DISCUSSION

Several studies have indicated that negative affect shapes children's experiences and development in their early

years. The outcomes of a small number of studies in the specific context of early childhood education and care sug-

gest that specific dimensions within this broad domain have unique relationships with the development of infants. In

this study, we explored which temperament dimensions within the broad domain of negative affect are related to
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the wellbeing, problem behaviour and competence of infants who attend mixed-age groups in Dutch daycare at an

early age (onset 4 months).

Temperament is, as expected, an important predictor of children's development in our sample in their first and

second year, controlling for a selection of child (i.e., gender), family (i.e., parental competence), and childcare charac-

teristics (i.e., quantity and quality). Specifically, shyness, frustration and soothability proved important predictors of

children's wellbeing and development across informants (i.e., parents and professional caregivers) in their first and

second year. Previous ECEC studies have demonstrated that sadness, frustration and motor activation are related to

children's externalizing problem behaviour (Arace et al., 2019; Crockenberg & Leerkes, 2005), whereas social fear

(Groeneveld et al., 2012) and distress to novelty (Arace et al., 2019; Gunnar et al., 2011) predicted stress and inter-

nalizing problem behaviour. In our study, we also found that sadness is related to externalizing behaviour, but we did

not find a relationship with frustration. Shyness (which is related to social fear) predicted internalizing problem

behaviour in our study, replicating previous findings. Shyness also showed a unique, negative relationship with chil-

dren's wellbeing in childcare, as perceived by both parents and caregivers. In addition, frustration predicted dys-

functioning at ages 1 and 2 and caregiver-reported competence in the first year. These outcomes thus replicate and

partially extend prior evidence from the ECEC literature. Our study has also revealed new relationships between

temperament dimensions and child functioning. Soothability was negatively related to children's dysfunctioning at

ages 1 and 2, and perceptual sensitivity showed a positive association with parent-reported competence of infants

in their first year. In sum, frustration, perceptual sensitivity, sadness, shyness and soothability each showed unique

relationships with children's development in their early years in our study.

Whereas concurrent associations between study variables from the same informant and the same year may pos-

sibly reflect response tendencies, the significance of relationships across informants provides more robust evidence.

The predictive value of infants' temperament, measured in their first year, for the development in their second year

adds to the validity of our findings. Seen from this perspective, shyness is the most robust predictor and is negatively

associated with infants' well-being and is positively related to internalizing behaviour problems. Relatively shy infants

may experience more difficulties with various peers and caregivers in a mixed-age group in the social setting of

childcare. Conversely, infants who are open to peers and adults may thrive at socio-emotional level in their first years

of childcare attendance, as the findings from our study indicate. It should also be noted that the general level of

wellbeing was relatively high in our study, whereas the level of problem behaviour was relatively low.

In our study, global process quality (measured with the ITERS/ECERS) seemed to play a minor role in infants'

socio-emotional development, whereas supporting interactions between caregivers and children were positively

related to caregiver-reported well-being and competence. The supporting role of caregiver–child interactions in our

study is in line with previous research studies that investigated the role of temperament in an ECEC context. Our

study suggests that the global process quality of the childcare environment (i.e., materials, program, supervision and

other characteristics) is less important in this respect. Our findings thus add to the empirical evidence that supporting

caregiver–child interactions in early daycare are the most important aspect of childcare quality for the wellbeing and

development of infants (Mortensen & Barnett, 2015; Vandell & Wolfe, 2000). The process quality of caregiver–child

interactions varied from low to moderate in our study (i.e., high levels were not observed), but the variation within

this restricted range was significantly related to children's wellbeing in childcare in their first year. The quality of

caregiver–child interactions is thus also important for young children's wellbeing in the context of a relatively modest

use of childcare (2 days/wk), although at a relatively early onset (at 4 months). The outcomes from our study relate

to children who had attended childcare, on average, after an estimated time of about 500 h (8 months * 2 days/wk *

8 h, i.e., an estimated 6 percent of their first year, totalling 8760 h). Finally, the quantity of childcare was not a signif-

icant moderator of children's outcomes, possibly due to the relatively modest use (often 2 days/week) and little vari-

ation in our sample, which is representative of the Dutch childcare context.

Finally, we did not find significant temperament-by-quality effects in our study. The limited statistical power

may have impeded the exploration of these interaction effects, but also the limited range of children's temperament

(i.e., the phenotypic susceptibility factor) and the low-to-moderate range for the quality of daycare (i.e., the
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environmental factor) may have suppressed outcomes that would have supported a differential susceptibility

hypothesis. An explanation for our findings is that a mixed-age group may be an equally challenging context for all

infants (i.e., regardless of their temperament) because they have not yet developed affective regulation skills and are

dependent on their social environment to regulate their emotions. It is also possible that interaction effects become

more clear at a later age (e.g., kindergarten), for example, in the social skills domain as reported by teachers

(e.g., Arace et al., 2019; Broekhuizen et al., 2015; Phillips et al., 2012).

Ambiguous findings from our study involved significant relationships that reversed across time or across infor-

mants. For example, motor activation was positively related to caregiver-reported competence in Year-1, but was

negatively related to the same outcome in the following year (see Arace et al., 2019 for a relation with externalizing

behaviours). Possibly, fidgeting is a negative characteristic for toddlers in their second year, whereas it may be a sign

of infants' exploration with their hands in their first year. However, the change in the relation was unexpected and

this ad hoc interpretation requires further study. Further, interaction quality, as measured with the CIP scales, proved

a positive and strong predictor for caregiver-reported competence and wellbeing, but showed a small negative rela-

tionship with parent-reported competence of the child; also the correlation with the ITERS-R/ECERS-R was nega-

tive, although not significant. This finding seems to reflect that associations between child development and the

environment are stronger when they are related to the same micro-system. This suggests that the behaviour of

young children is highly contextualized and may not generalize across contexts (home vs. childcare). Relatedly, also

environment-child correlations may not generalize across informants either (parents vs. caregivers). Finally, quality of

childcare was related to children's wellbeing and competence in an ECEC context, but did not moderate caregiver-

reported problem behaviour. Generally speaking, childcare quality was not a robust predictor of problem behaviour

in our study. Finally, there were no significant effects of gender (see Arace et al., 2019 for different findings); the

only exception is a negative relationship with caregiver-reported competence for boys in their second year.

4.1 | Limitations of the study

First, our analyses were exploratory. We explored eight dimensions of negative affect from the Early Childhood

Behaviour Questionnaire in our analysis of each outcome and capitalization on chance can therefore not be

excluded. It should also be noted that our study reports correlational findings and our findings do not warrant a

strong causal interpretation.

Second, childcare quality was only evaluated in the first wave of data collection. Although children usually

remain in the same mixed-age group from 0 to 4 years old, the quality of childcare in a group may fluctuate and does

not have to be stable over time.

Third, the sample size was relatively modest. Statistical power was adequate to demonstrate medium correla-

tions, but the sample did not allow testing smaller effect sizes with adequate power. In addition, regression models

with statistical correction for background variables, as in this study, may yield conservative estimates

(NICHD, 2006), which also affects statistical power.

Finally, many Dutch babies of dual-earner families grow up in a fragmented landscape with various combinations

of informal care and formal care in a week, and, hence, obtaining a comprehensive picture in a single study is compli-

cated. We do not know whether our findings may be generalized across different group settings in the Netherlands

and countries with different ECEC contexts.

4.2 | Implications for research and practice

Researchers may explore in future studies both broader domains (e.g., negative affect, surgency, and effortful con-

trol) and fine-grained dimensions of temperament in childcare studies with both caregivers and parents as
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informants. This line of research should extend our current knowledge of the role of shyness, frustration and

soothability (this study) and other temperament dimensions for the development of children in their early years.

Related to this, future ECEC studies could explore the interaction effects of temperament with childcare quality in

longitudinal designs from infancy to kindergarten to include teacher-reported socio-emotional outcomes at a later

phase of children's development. It is also possible to include children from different childcare settings (i.e., home-

based care, Pre-K setting or inclusive childcare) in future research in an attempt to increase the diversity of the

population.

It is an interesting step in experimental research to evaluate the impact of professional development on care-

giver and child level in ECEC, taking into account children's temperaments. For example, does a specific intervention

improve caregiver's interaction with children with a specific type of temperament in center-based childcare? (see

Harkoma et al., 2021 for an interesting approach). Relatedly, does an intervention have a positive impact on the

wellbeing of all children, including, for example, relatively shy infants or children with higher levels of frustration?

This differentiated approach in future evaluations of interventions at caregiver and child level may not only show a

general effect on process quality but may learn us much more about the effects of professional development on indi-

vidual children.

The current study may also provide some suggestions for ECEC practice. Although a child's temperament is a

complex variable with different traits and dimensions, parents generally agree about their infants' temperament in

the first year, acknowledging modest differences between parental perceptions (see also Major et al., 2020). In addi-

tion, parents' perceptions are meaningfully related to the socio-emotional development from early childhood to ado-

lescence (Kostyrka-Allchorne et al., 2019). Based on this study and previous studies, we suggest that a child profile

at dimension level within the broad negative affect domain may provide valuable insights for both parents and care-

givers. Specifically, frustration, sadness (Crockenberg & Leerkes, 2005, this study), shyness and distress to novelty

(Groeneveld et al., 2012; Gunnar et al., 2011; this study) and soothability (this study) seem relevant child characteris-

tics for infants' wellbeing and problem behaviour in an ECEC context, acknowledging that more empirical research is

needed. ECEC caregivers may profit from parents-reported these characteristics of their child in case of intake meet-

ings with parents and the settling-in period.

Finally, the significant contribution of caregiver–child interactions to the socio-emotional development

(Mortensen & Barnett, 2015; this study) highlights the importance of professional development aimed at strengthen-

ing the quality of caregiver–child interactions (Egert et al., 2020). Professional development should therefore aim at

improving caregivers' skills to interact with children with different temperaments (Harkoma et al., 2021). In-service

professional development, coupled with knowledge of infants' temperament, may stimulate caregivers' positive inter-

actions with various children in the group.
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