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INTRODUCTION 

The purpose of the present study is to explore ‘active ingredients’ in early childhood 

education and care (ECEC); that is, the content actually contributing to children’s 

development that reduces social disparities in early language skills in Norway. Children 

growing up in families facing poverty, having parents with low education, or being otherwise 

socioeconomically disadvantaged, are at greater risk than their better-off peers for poor 

language development and low academic achievement (for example, Duncan et al. 1998; Hoff 

2006; Dearing 2014). However, there has been a long-standing argument that ECEC may play 

a compensatory role by helping to offset the disadvantage these children face at home (Zigler 

and Valentine 1979; Phillips et al. 1994). Increasingly, empirical work addressing this 

argument has been the focus of international research (Eurofound 2015).  

Compared to countries in which the majority of studies on social disparities takes place, 

Norway is a country with low income inequality and progressive welfare policies aimed at 

supporting low income families. Nonetheless, 10 percent of children in Norway live in a 

family with income at or below the poverty line according to OECD criteria (Epland & 

Kirkeberg, 2016). Moreover, consistent with the international research literature, Norwegian 

studies find social disparities in behavioral domains (Boe et al. 2012; Zachrisson and Dearing 

2015) as well as in language development and school achievement (Gustafsson et al. 2013; 

Dearing et al. 2016). With regard to the role of ECEC in helping to compensate for such 

disparity, Norway may provide a helpful case study particularly by helping shed light on 

questions concerning the consequences of universal ECEC taken to a national scale. 

  Norway provides universal access to subsidized and quality-regulated ECEC from age 

one following a one-year period of paid parental leave.1 As a result, approximately 80 percent 

of one- to two-year olds and 95 percent of three- to five-year olds attend publicly funded and 

regulated ECEC prior to school entry in the year when children turn six (Engel et al., 2015). 

Analyses located within the Norwegian ECEC system might help to address two critical and 
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unresolved questions in the literature: First, despite ECEC receiving attention as a potential 

leveler of social inequality in child development and achievement (Magnuson and Shager 

2010; Leseman and Slot 2014), the benefits of serving all children versus serving exclusively 

disadvantaged children have been debated (that is, universal vs. targeted approaches; see, for 

example, Barnett 2010). Second, justifiable concerns remain as to whether large-scale, public-

funded ECEC programs can replicate the results of small-scale interventions (Barnett 2011).  

The concern related to the benefits of ECEC taken to scale is whether the quality of 

ECEC observed in smaller studies can be maintained. This concern is based on rather 

consistent findings that high levels of process quality (that is, the quality of the interactions 

between caregivers and children with regard to both socioemotional sensitivity and cognitive 

stimulation) have benefits for children’s development and achievement (Burchinal et al. 2011) 

Whereas some studies find the strongest academic benefits for socially disadvantaged children 

(Dearing et al. 2009), others fail to support this (Keys et al. 2013; Ruzek et al. 2014). In a 

recent review, Duncan and Magnuson (2013) also point to structural quality (that is, 

potentially regulated) features and specifically to a well-designed curriculum of well-

organized and structured learning activities and a developmentally informed perspective on 

learning that may be termed as providing ‘opportunities to learn’. These features combined 

with extensive professional training of staff are, according to these authors, the most 

promising approach to improve learning outcomes. Such features are structural and 

organizational, and therefore may be regulated in a scale-up of ECEC. Notably, theory 

suggests that such structural quality features most likely impact on children through the 

child’s actual experiences of interactions with the teacher (for example, Slot et al. 2015). 

However, this theory is confirmed only partially when examined empirically (NICHD Early 

Child Care Network 2002). Hamre (2014) emphasizes three main domains of teacher–child 

interactions that have been shown repeatedly to foster positive child development: emotional 

support, classroom organization, and general instructional support. The two perspectives on 

structural and process quality can be seen as supplementary, being the ‘active ingredients’; 

that is, the content of ECEC that actually contributes to children’s development in ECEC. 

THE NORWEGIAN ECEC MODEL 

In Norway, children have equal rights to ECEC and parents pay a fee of NOK 2500/month 

(about 4 percent of the net median income for a two-parent family with children under school 

age) for a full-day slot, although low income families are often allowed reduced fees at the 
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discretion of local municipalities. The quality regulations stipulate that at least 30–35 percent 

of the staff should be child care teachers (with a three year tertiary degree), and that each 

center should have a head teacher who has received a child care teacher education. Child:staff 

ratios of 3:1 for those under three, and 6:1 for those older are recommended, but not enforced 

by law. The curriculum plan (Ministry of Education 2006) requires stimulating interactions in 

all everyday situations, age-appropriate use of learning materials, and learning-rich 

environments including work with symbols, books, and reading. Evaluations indicated that 

standards were not met entirely in all centers across the time covered by the present study 

(UNICEF Innocenti Research Center 2008; Engel et al., 2015), but that structural quality was 

relatively high and homogeneous (Winsvold and Guldbrandsen 2009). 

 As is the case in many countries (for example, the United States: Duncan and 

Magnuson 2013), children from more socially disadvantaged families are less likely to enter 

ECEC at an early age in Norway (Zachrisson et al. 2013). To a limited degree, this situation 

was improved by the expansion of ECEC coverage during the 2000s (Sibley et al. 2015). 

Indeed, there is some evidence that Norwegian ECEC centers level the playing field for 

children from socioeconomically disadvantaged families. One study found that ECEC 

attendance between the ages of eighteen months and three years buffered the negative impact 

of decreasing family income on internalizing (but not externalizing) problems (Zachrisson and 

Dearing 2015).  

In a working paper, Dearing and colleagues (2016) analyzed the impact of the 

expansion of ECEC for toddlers in the 2000s on early language development at age three, and 

found the largest effects for children from families in the lowest income quartile. There is also 

some evidence for longer term gains. Another working paper (Drange and Havnes 2015) 

utilized a lottery for ECEC slots in the municipality of Oslo following over-subscription of 

applications, and found gains in reading and math for children in first grade who entered 

ECEC at age one compared to children who entered half a year later. Moreover, effects were 

strongest for children from low income families. Furthermore, a registry-based evaluation of 

the earliest increase in preschool coverage in the late 1970s found preschool attendance to 

have small but consistent effects on earnings, length of education, and labor force 

participation in young adults – again with stronger effects for the lowest income groups 

(Havnes and Mogstad 2011).  

 There are reasons to believe that the Norwegian ECEC policies have a global impact 

on both the social and academic development of children, and even more so for children from 
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socioeconomically disadvantaged families. The question remains regarding which are the 

‘active ingredients’ (that is, the components or qualities of ECEC) in Norwegian ECEC 

centers that contribute most strongly to this. Given the broad scope of the framework plan, 

centers have a large degree of autonomy in how they organize activities and structure their 

social and learning environment. There is currently no available Norwegian research 

addressing the association between ECEC content or quality and child outcomes. One notable 

exception is a randomized trial of a structured language-training program aimed at children 

with non-Norwegian language background delivered by ECEC teachers in the year prior to 

school entry. Compared to children in the control group attending the ‘business as usual’ 

ECEC program in the individual centers, the intervention group showed larger improvements 

in language skills seven months after the end of the intervention (Rogde et al. 2016). Thus, 

there is some evidence that, at least among second language learners, more intensive and 

structured language training both in smaller groups and individually improves learning 

outcomes in ECEC.  

Can we identify ‘active ingredients’ in Norwegian ECEC? 

In the present study, we explore ‘active ingredients’ in the Norwegian ECEC; that is, quality 

features contributing to reducing social disparities in early language skills. Because the ECEC 

data we use in the present study consist of questionnaires and not observations (which are 

commonly used to measure process quality in ECEC; for example, Burchinal et al. 2011), we 

have selected quality features resembling those described above. Following Duncan and 

Magnuson’s (2013) recommendations, these include the child:teacher ratio and the focus of 

educational content that we term ‘opportunities to learn’ (OTL). We conceptualize the latter 

as the extent to which the center focuses its work on the content of the curriculum (framework 

plan) as well as on social content (for example, promotion of social skills, empathy, etc.). 

Following Hamre (2014), while acknowledging our lack of adequate measures of teacher–

child interactions, we include measures of classroom management and availability of 

adequate learning materials in the centers. We also include group size and child:staff ratio as a 

proxy for the availability of adult care and instruction.  

Consequently, we hypothesized that the following ECEC quality ‘ingredients’ would be 

positively associated with children’s language skills: higher proportion of teachers with 

tertiary degrees; higher levels of cognitive and social OTL; higher levels of classroom 

management; and more appropriate learning materials available for the children. Moreover, 
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we hypothesized that associations would be strongest for children with high socioeconomic 

risk compared to children with less risk. Because socioeconomic risk is a multifaceted 

construct, we examine three indicators separately: (a) cumulative risk, (b) low maternal 

education, and (c) poor family economy (with the two latter also being part of the cumulative 

risk indicator tested in the first model). The latter two are used more commonly than 

cumulative risk in studies of socioeconomic risk and child outcomes, and therefore more 

easily allow for comparisons with extant research.  

METHODS 

Participants 

We rely on data from a longitudinal study: the Behavioral Outlook: Norwegian 

Developmental Study (BONDS; Nærde et al. 2014). The BONDS is assessing 1159 children 

(559 girls) from five municipalities in southeast Norway. Families were informed about the 

project between 2006–08 during the five-month child health clinic visits in the following five 

municipalities in the counties of Telemark and Buskerud: Bamble, Porsgrunn, Skien, Tinn, 

and Drammen (in Norway, this five-month visit is conventional practice and free to parents). 

Having at least one parent who could participate without a translator was the inclusion 

criterion for the study. The families of 1931 eligible children received information. Of these, 

1465 agreed to be contacted, and 1159 agreed to participate (for complete details, see Nærde 

et al. 2014). Two families later withdrew their participation and had all data deleted, reducing 

the n to 1157. Data were collected annually, and the retention rate by child age four years was 

93.4 percent. The BONDS is approved by the Regional Committee for Medical and Health 

Research Ethics and the Norwegian Data Inspectorate, and all parents provided informed 

written consent.  

Trained assistants conducted interviews with and gave computerized questionnaires to 

parents in labs located at each site (or home setting, if the parent preferred) at child ages six 

months and one, two, three, and four years. At age four, parents were invited to let their 

children participate in a testing session (in the lab or at home) with trained research assistants. 

This included the receptive vocabulary measure described below.   

During each contact point with the project, parents were asked whether their child 

attended an ECEC center, and if so, the name of the center. Centers were then invited to 

participate and received questionnaires (paper or online format by choice) to be completed by 
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the head teacher and the teacher (pedagogical leader) in each unit of this center. In the spring 

of 2009, 2010, and 2011 (when children in the three cohorts were between two and three 

years, respectively), we had obtained valid center identifications (that is, the name of the 

center attended by the children) from parents of 867 children attending 147 different centers. 

The head teacher’s questionnaire was returned by 97 (66 percent) centers; the teacher 

questionnaire was returned by teachers in 110 (75 percent) centers. These questionnaires 

covered 654 and 705 children, respectively, making up 75 percent and 81 percent of children 

with a known ECEC center. Later, center identification was obtained for an additional 88 

children (in their second year), increasing the number of centers attended by two-year olds to 

a total of 175. Thus 955 children in 175 centers were included in the imputation models 

(described below).  

We tested for differences between children with and without valid ECEC identification 

on all demographic, family, and child variables listed in Table X.1. Children without ECEC 

identification were more likely to come from non-western immigrant families (χ2 [1] = 9.50, p 

< 0.01), to come from a one-parent family (χ2 [1] = 4.39, p < 0.05), to have less educated 

mothers (Cohen’s d=.49, p < 0.00) and fathers (Cohen’s d=.29, p < 0.00), to have younger 

mothers (Cohen’s d=.16, p < 0.05), to have fathers on social benefits (χ2 [1] = 5.07, p < 0.05), 

to live in crowded homes (χ2 [1] = 4.18, p < 0.05), and to have higher scores on the 

cumulative risk index (Cohen’s d= .29, p < 0.00). The presence of an ECEC identifier is 

supposedly equivalent to the number of children attending a center. This apparent social 

selection into early ECEC is consistent with previous studies of early ECEC utilization in 

Norway (Zachrisson et al. 2013; Sibley et al. 2015).  

 

=== TABLE X.1 HERE === 

 

Receptive Language Skills 

Language skills were measured with the Norwegian version of the British Picture Vocabulary 

Scale II (BPVS-II; Dunn et al. 1997). This consists of 12 of the 14 original picture sets (Lyster 

et al. 2010). In each of the 12 sets of increasing levels of difficulty, a child has to choose one 

correct picture out of four in response to a word/concept presented by the experimenter. The 

overall score is the sum of correct responses (verbal or nonverbal). Altogether 942 children 

were tested, but data for 14 children were deleted due to errors in administration, leaving 
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BPVS-II scores for 928 children. Children aged four start with the second picture set, and if 

they make errors on this first set, are also tested on picture Set 1. If they complete Set 2 with 

no more than one error, the points for Set 1 are added by default to their overall sum. Ninety-

three children should have been tested on the first Set 1, due to up to two incorrect answers on 

Set 2, but the test administrators failed to do this. For these children, a score on Set 1 was 

estimated by single imputation of Set 2 scores. Moreover, two children were tested on an 

extra set and given a somewhat higher score, whereas nine children who had eight or more 

incorrect answers on their last set were given a slightly lower score. Considering the small 

numbers, this should not influence the distribution. 

Child and family variables 

Indicators of socioeconomic risk 

We created three different indicators of social risk. The first was a cumulative social risk 

index as a sum score based on the following dummy coded (yes = 1, no = 0) indicators: single 

parent family (at six months), mother’s education less than high school at child birth, 

mother’s age less than 22 years at child birth (-SD from the mean age), mother on any social 

benefits at child age of one year, father on any social benefits at child age of one year, limited 

living space (one bedroom apartment or less), and whether mother or father indicated long-

term economic problems (related to paying bills etc.) at child age of one year.  

 In addition, consistent with previous research (for example, Geoffroy et al. 2010), we 

included a second and third risk indicator in the form of the dummies for low maternal 

education (less than completed high school) and long-term economic problems. As can be 

seen in Table 1 below, these were the most prevalent risk indicators in the cumulative index.  

Family covariates  

At six months, the mothers reported their country of birth (that is, immigrant status, 

categorized as Norwegian, Western [Europe, North America, and Oceania], or non-Western 

[Asia, Africa, Latin America, and Turkey]), father’s education, presence of a same-aged 

sibling or not (that is, age difference up to five years) including half-siblings and biologically 

unrelated siblings (that is, children of a parent’s new partner), and the parent’s preference for 

age of entry into ECEC. The latter two are strongly related to ECEC use (Zachrisson et al. 

2013), and were therefore included as controls for selection. Child variables including gender, 

birthweight, and early global development (Ages and Stages Questionnaire – total score) were 

collected from parents as part of the six-month interview.  



8 
 
 

ECEC content 

Although we were able to provide a reliable linkage between each ECEC center and the 

children attending it, this linkage was not reliable at the unit level (that is, classroom—called 

a unit in Norway). Information on unit level was therefore aggregated within each center. The 

justification for this is based on the assumption that children in Norwegian centers participate 

in activities across units (especially outdoor activities, but also often age-specific group 

activities), and that units also often have joint groups early and late in the day.  

Moreover, as children in the BONDS come from three birth cohorts, we aggregated 

(that is, formed an average of) quality indicators from the ECEC centers across the three years 

during which children in the BONDS study were of appropriate age (two to three years). 

Aggregating data across time provides us with more reliable information, and may also be a 

more valid strategy than using single-year reports, because the children most often attend 

centers for multiple years. As a robustness check, we reestimated all models disaggregating 

ECEC data by birth year. This delivered essentially identical results.  

Information about the child:staff ratio, child:teacher ratio, and child group size was 

derived from the questionnaire completed by child care teachers in each classroom. 

Child:teacher ratio was reorganized into a dummy variable (with 0 teachers, that is, no 

educated teacher, as the reference category) covering the following ranges: 1:3–9.9, 1:10–

19.9, 1:20–36.    

Classroom management was assessed with teacher reports on the following questions: 

‘It is easy to maintain a visual overview over the classroom’. ‘The room is organized so that 

play in small groups is usually not disturbed by other children’. ‘Areas for play and activities 

are organized in a way so that the children can use them without assistance from adults’; 

‘There is sufficient space for one or two children to play on their own’. ‘The level of noise in 

the classroom is sometimes disturbing’ (reversed item). ‘The children get enough rest during a 

day’. Response categories were on a five-point scale ranging from ‘fully agree’ to ‘fully 

disagree’. Alpha for the five items was .63. 

Cognitive and social opportunities to learn (OTL) were reported by the head teacher. 

These assessed whether the center, during the previous year, had worked systematically with 

the following subjects (addressed by the framework plan): ‘communication, language, and 

text’; ‘body, movement, and health’; ‘art, culture, and creativity’; ‘nature, environment, and 

technique’; ethics, religion, and philosophy’; ‘community and society’; and ‘numbers, space, 

and shape’. Each of these items were rated on a scale with the categories ‘not worked much 
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with’; ‘worked somewhat with’, and ‘worked a lot with’. A mean score for Cognitive OTL 

was calculated from these seven items. This had an alpha of .77. The head teacher also 

reported on whether the center, during the previous year, had worked systematically with: 

‘social competence’; ‘bullying’; ‘care’; ‘peer relationships’; ‘behavior problems’. These items 

were rated on the same scale as described above, and a mean score for Social OTL was 

generated with an alpha of .74. 

The teachers reported on the availability of toys in the classroom (without the children 

having to ask a staff member for assistance to provide them). We created two subcategories of 

toys based on the sum of different toys available. Spatial toys was the sum of ‘Duplo’, ‘Lego’, 

‘Kapla blocks’, ‘other blocks’, ‘puzzles’, ‘clay’, ‘sensation room’, and ‘Plasticine’. Symbolic 

toys (toys providing opportunities for role play and pretend play) was the sum of ‘toy 

kitchen’, ‘dress-up clothes’, ‘toy animals’, ‘toy cars’, ‘large cars’, ‘toy farm’, and ‘dolls with 

clothes/prams’. In addition, availability of books was rated by the teacher with the item ‘a 

number of books are readily available for most of the day’, with response categories on a five-

point scale ranging from ‘fully agree’ to ‘fully disagree’.   

Analyses 

Given the hierarchical structure of the data with 955 children nested in 176 ECEC centers, we 

applied multilevel analyses. In our main analyses, all center-level variables were included as 

level-2 variables (with a within-center standard deviation of 0), and all child and family 

variables were included as level-1 variables.  

Although theoretically and empirically guided, our research question is exploratory: 

Can we identify features of Norwegian ECEC centers that increase learning and reduce social 

disparities in early language skills? Given the fairly large number of candidate variables, we 

wanted to avoid testing a large number of interactions with social risk. Because one of our 

main hypotheses concerns compensatory effects, we expected to find at least some (although 

not necessarily significant) association between ECEC predictors and children’s language 

skills, and that this would be stronger for children at higher risk. We therefore did not expect 

complete crossover interactions (in which associations are in the opposite direction for 

children with high vs. low risk).  

Correlations of ECEC quality features across sets of predictors were low (< 0.20), 

except for cognitive and social OTL (r = 0.46) and availability of toys and books (r = 0.40 to 

.50). As a first step, we included all ECEC quality features in one single model predicting 
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receptive language skills at age four and removed from further exploration those not 

approaching a significant main effect (liberally defined as p < 0.2 or max. around p = 0.2 

given the sheer amount of predictors included in the model). Our next step was to test 

interactions of the remaining ECEC features with our risk variables, and our final step was to 

include covariates to account for selection into ECEC quality as well as sampling 

characteristics.  

The percentage of missing data ranged from 0 to 17.8 (see Table X.1). We ran all 

models using both a multiple imputation (MI) procedure and the original dataset relying on 

complete data only. These analyses did not differ substantively, and we therefore report only 

our MI analyses.  

The null model indicated that about 4.7 percent of the variance in receptive language 

skills at age four was accounted for by the center level at age two. Although this is slightly 

below the minimum threshold requirement for a multilevel modeling approach, we maintain 

this analytic strategy because our focus is on center-level variables (as recommended by Kreft 

& de Leeuw, 1998). We calculated standardized effect sizes for the inferential models as 

partial rs that can be calculated from each coefficient’s corresponding t value, using the 

formula r = √𝑡2/(𝑡2 + 𝑑𝑓). 

 

RESULTS 

Preliminary ECEC variable selection  

As a preliminary step in our analytic plan, we explored unconditional relations between all 

ECEC quality features and child language at age four with the aim of reducing the variables to 

a more parsimonious set of features. We did this by first predicting receptive language skills 

at age four from the full set of ECEC quality features listed in Table 1 (controlling for child 

age at testing). As can be seen in the first columns of Table X.2, all effect sizes were small or 

negligible, and none of the ECEC quality features was statistically significant in this saturated 

model. However, when we estimated a more parsimonious unconditional model with only the 

three quality features that evidenced p values near or below a liberal threshold of 0.2 (that is, 

cognitive and social opportunities to learn, as well as availability of symbolic toys), two of 

these quality features reached or approached the statistical significance criterion of p < 0.05: 
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both cognitive and social opportunities to learn (OTL). Thus, we focused our primary models 

on these two predictors, including covariates to adjust for selection. 

 

=== TABLE X.2 === 

 

Do children benefit from the opportunity to learn? 

The main effects of cognitive and social OTL conditional on background, risk, and sampling 

variables are presented in Table X.3, left column. Higher levels of cognitive OTL were 

associated with higher levels of receptive language skills (r = 0.08, p < 0.01), whereas social 

OTL was associated notably with lower language skill levels (r = 0.06, p < 0.05). Removing 

social OTL from the model reduced the coefficient for cognitive OTL, leaving it barely 

significant (est. 2.63, se. 1.46, p < 0.1), suggesting a suppression effect. Both OTLs were 

therefore kept in the final main effect model. This model shows that children experiencing 

high levels of cognitive OTL but low levels of social OTL have the highest scores on 

receptive language skills. To enhance interpretation, we have plotted the conditional predicted 

levels of receptive language skills for children at varying levels of cognitive and social OTL 

in Figure X.1 (conditional on background variables and family risk). 

Children who experienced high (1 SD above average) cognitive OTL but low (1 SD 

below average) social OTL had the highest receptive language score of 42.14. Indeed, 

children who experienced high cognitive but low social OTL scored higher than both those 

with high OTL in both cognitive and social domains (17 percent of a standard deviation) and 

those with low OTL in both cognitive and social domains (23 percent of a standard deviation). 

In addition, the high cognitive–low social OTL group scored 40 percent of a standard 

deviation higher than the lowest scoring group, which was low on cognitive OTL but high on 

social OTL and had a receptive language score of 37.59.  This may suggest that centers with a 

primary focus on cognitive OTL at the expense of social OTL provide the most favorable 

environment for language development. 

 

=== FIGURE X.1 === 
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Do opportunities to learn matter more for children at higher socioeconomic risk? 

To address our second research question, whether ‘active ingredients’ compensate for 

consequences of disadvantaged home environments, we first estimated the degree of social 

inequality in receptive language at age four as a function of our selected social risk indicators 

in three separate models. The cumulative risk index did not relate strongly to language skills, 

with one additional risk in the linear model being associated with 8 percent of a standard 

deviation decrease in receptive language skills, and barely approaching statistical significance 

(p < 0.2). The difference in language scores between children in families with versus without 

financial struggles was about 15 percent of a standard deviation and did not differ statistically 

from zero. Finally, children of mothers without high school education (7.33 percent) scored 

24 percent of a standard deviation lower than those with more well-educated parents (p < 

0.05, one-tailed).  

We then imputed a new dataset including the relevant interaction terms, and tested three 

separate models estimating the moderation of cognitive and social opportunities to learn in the 

association between our social risk indicators (a) cumulative risk, (b) low maternal education, 

and (c) poor family economy (with the latter two also being part of the cumulative risk 

indicator tested in the first model). Notably, only the interaction with low maternal education 

showed statistically significant results for any of the two child care quality features tested. 

The coefficients for this interaction, conditional on background variables (but not other risk 

indicators), can be seen in Table X.3, right column. We graph this interaction in Figure X.2.  

 

=== TABLE X.3 === 

 

The primary pattern evident was one in which children of mothers with higher 

education had, on average, similar language scores regardless of whether they experienced 

high and/or low cognitive and social OTL. However, children of low educated mothers 

showed a more complex pattern: When experiencing either both high (1 SD above average) or 

low (1 SD below average) cognitive and social OTL, the children of mothers with a low 

education scored lower compared to children of mothers with higher education 

(approximately 18 percent and 27 percent of a standard deviation, respectively). For children 

experiencing high cognitive OTL and low social OTL, the difference between children of low 

versus high educated mothers was as large as 56 percent of a standard deviation, with the 

children of the lowest educated mothers having the highest score. Finally, for children 
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experiencing low cognitive OTL and high social OTL, the difference between children of low 

versus high educated mothers was approximately 1 SD, with children of higher educated 

mothers having the highest score. In other words, language skills of children from families 

with high maternal education do not differ under any of the four conditions, suggesting that 

cognitive and social OTL are of little importance for these children. In contrast, children from 

families with low maternal education suffer dramatically from low cognitive OTL – 

particularly in combination with high social OTL. However, the cell sizes are rather low for 

the two most striking groups, rendering a considerable uncertainty to the results. Given these 

small group sizes, we also estimated this interaction using a continuous measure of maternal 

education rather than a low education dummy. These additional analyses left no significant 

interaction effects, leading us to question the robustness of the moderation effect.  

 

=== FIGURE X.2 === 

 

Probing selection effects 

As a robustness check, we tested whether there were observable selection effects, and 

estimated two separate models predicting, respectively, cognitive and social OTL from the 

full set of covariates and family risk indicators. Children with lower educated fathers and 

lower levels of global development (ASQ score) at six months were slightly less likely to 

attend centers with higher social OTL, whereas children with low educated mothers (less than 

high school) and lower ASQ scores were less likely to attend centers with higher social OTL 

(analyses not shown, but available on request). We also ran an ordinal logit model on the four 

groups defined by above/below average score on cognitive and social OTL (above average on 

cognitive OTL and below average on social OTL, etc.). There were significant differences in 

the child:staff ratio, the proportion of mothers with low education, and (marginally 

significant, p = 0.06) siblings in the family. Whereas the child:staff ratio was, despite the 

statistically significant differences, fairly equal across groups (ranging from 1:4.14 to 1:4.56), 

the proportion of mothers with low education was in fact highest in the highest performing 

group (HiCog/LoSoc; see Figure 1) and in the LoCog/LoSoc groups (9 percent and 13 

percent, respectively), with 4 percent and 6 percent in the HiCog/HiSoc and the LoCog/HiSoc 

groups, respectively. Moreover, the proportion of children with siblings also varied from 54 

percent in the HiCog/HiSoc group and 57 percent in the HiCog/LoSoc group to 62 percent in 
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the two other groups. In sum, there seemed to be some selection based on observed variables, 

but this was not in any apparent way related to our main results, because the observed 

selection does not ‘work in favor’ of our findings: For example, there is a higher proportion of 

low educated mothers in the group in which the highest language scores are observed. In sum, 

these selection analyses do not suggest that our findings should be considered to be a proxy 

for these selection factors. 

DISCUSSION 

In this chapter, we sought to explore the ‘active ingredients’ of Norwegian universal ECEC. 

Specifically, our goal was to identify ECEC characteristics that may contribute to improved 

receptive language skills, giving added attention to factors that might help reduce 

socioeconomic disparities in early language skills in Norway. Our goal, in the present study, 

follows consistent evidence that children attending Norwegian ECEC centers – for which 

there is universal and subsidized access, national quality regulations, and fairly homogeneous 

quality – have improved language skills, academic achievement and attainment, and better life 

chances compared to nonattenders. Moreover, there is rather consistent evidence that these 

effects are strongest for children with socioeconomic risks. Yet, we do not know, with much 

precision, which features of the caregiving and learning environment do, indeed, contribute to 

improved child outcomes. In light of the fact that developing valid ECEC quality rating and 

improvement measures has proved challenging (Zellman et al. 2008), closing the empirical 

gap concerning ‘active ingredients’ should prove vital for helping ECEC programs to close 

achievement gaps among children. 

The role of cognitive versus social focus 

Our main finding was that children between the ages of two and three years attending centers 

that emphasize cognitive OTL and deemphasize social OTL, have the highest average levels 

of receptive language skills at age four. Children attending centers emphasizing social OTL 

but deemphasizing cognitive OTL have considerably lower receptive language skills, whereas 

children attending centers having either both OTLs low or high have language skills between 

these two extremes. This main finding is somewhat consistent with the only other Norwegian 

study of child care content and language outcomes that, in a randomized trial, found effects of 

a structured language intervention for language outcomes among second language learners 

(Rogde et al. 2016). Moreover, this finding is consistent with one of the predicted ‘active 
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ingredients’ discussed by Duncan and Magnuson (2013) – namely, a curriculum of well-

organized and structured learning activities – and thus in line with current, international 

research.  

It is, nevertheless, puzzling that the association between cognitive OTL and language 

skills was conditional on social OTL, and that social OTL was negatively associated with 

language skills. This finding may reflect the attitudes and values of the teachers. Teachers 

who value less adult involvement and emphasize child autonomy, competence, and the 

potential of peer relations may put more emphasis on social OTL and less on adult 

involvement. This may result in less communication between children and competent 

language users (that is, staff) and consequently poorer language development. Another 

potential explanation for this is that, on average, centers spending time on social OTL do this 

at the expense of cognitive OTL, simply leaving less time or focus on structured work with 

educational activities. Alternatively, children at this age (two to three years) may have less 

capacity to encompass more complex learning situations covering both cognitive and social 

OTL, and thus have less capacity to capitalize on a learning environment including both. 

Another interpretation, consistent with our findings, is that high levels of cognitive OTL 

compensate for low levels of social OTL, because social OTL may in fact be an integral part 

of cognitive OTL and also result in more organized activities rendering less need for a focus 

on social OTL. A final, related, and not improbable explanation may be that centers in which 

social OTL is emphasized have more challenges in the social and behavioral domains, and 

this may impede language stimulation; that is, the social focus may be a response to children’s 

challenges in this area.  

Yet, our initial analyses of selected ‘active ingredients’ showed no evidence that the 

child:staff ratio, group size, child:teacher ratio, classroom management, or availability of toys 

and learning materials in children’s ECEC centers between ages two and three predict 

receptive language skills at age four. The emphasis on teacher qualifications for improving 

learning outcomes is supported mostly by research in contexts other than the Norwegian 

(Duncan and Magnuson 2013). Thus, the lack of association in our data may indicate that the 

Norwegian regulations of, for example, the child:teacher ratio provide teacher density above a 

critical threshold, and that centers not meeting the legal requirements provide sufficient 

compensation in their pedagogical activities to compensate. In other words, variability in the 

child:teacher ratio is too small to show associations with language skills. An alternative 

explanation may be the quality of the pedagogy provided by teachers in Norway. There are 
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great similarities in the actual work of teachers and assistants, questioning whether teachers in 

fact apply their skills in a way most beneficial for the children (Steinnes 2014). Based on 

these two interpretations, the absence of evidence for the importance of qualified teachers 

should not be considered as evidence of absence of such effects in contexts other than the 

Norwegian. Moreover, whereas Hamre (2014) emphasized the importance of classroom 

management for child outcomes, she refers to management measured through classroom 

observations. Our teacher-reported measure may miss the aspects of this construct that are 

important for improving language skills. As for the availability of learning materials, this was 

admittedly the least theoretically grounded ‘ingredient’ explored in this chapter, with little 

previous evidence that such variability in itself should improve language skills. Thus, the null 

finding for this ‘ingredient’ is not surprising. 

Added value of cognitive OTL for children of less educated mothers? 

Our second main finding concerns the compensatory role of ‘active ingredients’ for reducing 

socioeconomic disparities. We found some evidence that high levels of cognitive OTL 

combined with low levels of social OTL predicted language skills particularly for children of 

low educated mothers. This finding is, again, consistent with the recommendations by Duncan 

and Magnuson (2013) discussed above, and also consistent with the randomized trial by 

Rogde and colleagues (2016). The temptation here is to consider policy recommendations for 

a stronger emphasis on structured learning in Norwegian ECEC centers as a means of 

reducing socioeconomic disparity in language skills prior to school entry. We have, however, 

some concern about the robustness of our finding on this topic. This compensatory result was, 

for example, only evident for children of low educated mothers and not for children with 

higher levels of cumulative risk or for children experiencing economic hardship. This may, of 

course, speak to the lack of specificity of our cumulative risk index, which is also indicated by 

a lack of significant association between this index and language skills. Notably, the number 

of children of low educated mothers attending centers that emphasize cognitive but not social 

OTL (and vice versa) was small. This finding should, therefore, be considered more tentative 

than conclusive. 

Limitations to the present study 

Despite considerable strengths, including a large community based sample, objective 

language measure, and multiple informants, a few important limitations to our findings should 
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be noted. First the BONDS study is predominantly a low-risk sample, and although the whole 

spectrum of socioeconomic risk is represented in the sample, lower educated parents 

participated at a lower rate (Nærde et al. 2014). Thus, we must be hesitant about generalizing 

our results to children of less educated parents on the whole; an issue that is complicated by 

the fact that we lack data on family income. Second, our ECEC quality data were based on 

head teacher and teacher reports rather than observations; validating these reports is difficult. 

Future work on this topic with observations of center features and practices is critical. Third, 

we restricted our analyses to language outcomes, and cannot rule out the possibility that 

children attending centers emphasizing social OTL will score higher on social skills. Finally, 

though probably less of a concern, we were forced to aggregate ECEC data on centers due to 

the lack of unit-level identifiers. This may have limited the precision of our estimates (to the 

extent that units differed within centers) and prevented us from addressing correlations within 

units.  

CONCLUSION 

In sum, given the consistent evidence that Norwegian ECEC improve language skills and 

academic achievement, and most so for socioeconomically disadvantaged children, our 

chapter provides additional evidence for the potential of structured education in Norwegian 

ECEC centers for improving child language skills. Notably, this finding is situated in a 

pedagogical context emphasizing free play and child-initiated activities, and does not suggest 

that such benefits will be present in a context of highly structured and teacher-initiated 

learning. We resist being overly conclusive about whether increased emphasis on cognitive 

OTL in conjunction with decreased emphasis on social OTL is, in fact, the best route for 

reducing socioeconomic disparities among young children. Rather, we suggest that our study 

provides a provocative incentive for further investigations applying observational measures of 

instructional quality.   
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NOTES 

1 If the mother was employed prior to childbirth, parents have the right to either ten months of paid parental 

leave with job security (12 weeks of this are currently allocated to the father on a use-it-or-lose-it basis) at 

full pay or 12 months with 80 percent pay (for both options, pay is reimbursed up to about median pay, but 

many employers cover the gap for higher-earning employees).  
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Figure X.1 Estimated associations between combinations of high (HiCog; HiSoc; 1 SD 

above mean) and low (LoCog; LoSoc; 1 SD below mean) cognitive and social 

opportunities to learn (OTL) predicting receptive language (British Picture 

Vocabulary Scale, BPVS-II) at age four 

Notes:  Conditioned on background variables and risk indicators. 
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Figure X.2 Estimated associations between combinations of high (HiCog; HiSoc; 1 SD 

above mean) and low (LoCog; LoSoc; 1 SD below mean) cognitive and social 

opportunities to learn (OTL) predicting receptive language skills (British Picture 

Vocabulary Scale, BPVS-II) at age four by mother’s education 

Notes:  Categories are for children of mothers with high (high school and beyond) and low education (not 

completed high school), conditioning on background variables (numbers in the bars are the number of 

children in each group defined by being at, above, or below the mean).  
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Table X.1  Descriptive statistics based on MI data (m = 20), for the 955 children with valid 

ECEC identification at 2 years 

  Variable % missing M(SD)/% Min Max 

Language      

  BPVS-II 17.17 40.11(11.18) 10 75 

Social risk indicators     

  Single parenthood 0.73 4.46% 0 1 

  Mother < 22 years 0 3.08% 0 1 

  Mother’s education < high 

school 

0.94 7.33% 0 1 

  Mother on social benefits 3.87 3.10% 0 1 

  Father on social benefits 23.56 5.09% 0 1 

  Crowded housing 3.56 3.81% 0 1 

  Poor family economy 3.35 11.22% 0 1 

  1 cumulative risk  16.23% 0 1 

  2 cumulative risks  4.61% 0 1 

  3 or more cumulative risks  2.09% 0 1 

  Mother’s stimulation  17.80 3.00(0.59) 1 5 

Family variables     

  Western immigrant 0.94 6.28% 0 1 

  Nonwestern immigrant 0.94 5.44% 0 1 

  Any older siblings 0.73 57.85 0 1 

  Mother’s education (yrs) 0.94 14.51(2.50) 9 18 

  Father’s education (yrs) 15.81 14.04(2.60) 9 18 

  Mother’s age at birth (yrs) 0.31 30.90(4.75) 19 42 

  Preferred ECEC entry < 18 

months 

4.58 85.30% 0 1 

Child variables     

  Boy 0 51.86% 0 1 

  Age deviation at testing 0.1 .01(0.63) -2.23 2.77 

  Birth weight (kg) 3.35 3.51(0.57) 1 5.4 

  ASQ total score (6 months)a 1.05 2.31(0.38) 0.55 3 

Sampling variables     

  Born 2006 0 36.65% 0 1 

  Born 2007 0 45.54% 0 1 

  Born 2008 0 17.81% 0 1 

  Drammmenb 0 40.70% 0 1 

  Bambleb 0 11.97% 0 1 

  Porsgrunnb 0 26.39% 0 1 

  Skienb 0 12.25% 0 1 

  Tinnb 0 8.69% 0 1 

ECEC variables     

  Child:staff ratio 12.25 4.59(1.61) 1.06 15.5 

  Group size 12.25 16.15(4.00) 5 33.55 

  Teacher:child ratio = 0 13.51 5.24% 0 1 

  Teacher:child ratio = 1:3–9.9 13.51 8.59% 0 1 

  Teacher:child ratio = 1:10–19.9 13.51 68.38% 0 1 

  Teacher:child ratio = 1:20–36 13.51 17.80% 0 1 

  Classroom management 11.41 2.18(0.44) 1.33 3.58 

  Classroom climate 11.41 2.29(0.36) 1.33 3.33 

  Cognitive OTL 17.8 2.44(0.32) 1.43 3 

  Social OTL 17.8 2.42(0.35) 1.5 3 

  Spatial toys 11.41 3.24(1.15) 0 7 

  Symbolic toys 11.41 5.66(1.37) 0 9.28 

  Availability of books  11.41 0.79(0.30) 0 1.82 

Notes:  aASQ = Ages and Stages Questionnaire.  bMunicipality was not included in any analyses due to model 

complexity.  
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Table X.2 Preliminary unconditional explorative models identifying quality features of 

ECEC provisions associated with receptive language at age four based on 20 

imputed datasets (n = 955) 

  All variables Selected variablesa 

Structure Est. (SE) p Est. (SE) p 

  
Child:staff ratio 0.14 

(.36) 

0.69   

  
Group size 0.07 

(.13) 

0.60   

  0 teachers (reference)     

  
3–9.9 children per teacher 1.92 

(3.09) 

0.54   

  
10–19.9 children per teacher  2.44 

(2.50) 

0.33   

  
20–36 children per teacher  0.62 

(2.48) 

0.80   

  
Classroom management 0.18 

(1.03) 

0.86   

  
Cognitive OTL 2.57 

(1.74) 

0.14 3.67 

(1.63) 

0.03 

  
Social OTL -1.97 

(1.57) 

0.21 -2.60 

(1.44) 

0.07 

  
Spatial toys -0.16 

(.46) 

0.73   

  
Symbolic toys 0.74 

(.44) 

0.10 .27 

(.34) 

0.45 

  
Availability of books  -2.03 

(2.08) 

0.33   

Note: Unstandardized estimates.  a Conditioned on all family and child covariates (but not risk indicators) in 

Table 1, including cohort, but excluding municipalities due to convergence problems. 
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Table X.3  Multilevel regression of receptive language at age four and cognitive and social 

opportunities to learn (OTL) based on 20 imputed datasets (n = 955) 

  Model 1: Main effects Model 2: Interactions 

Cognitive OTL 4.08** 

(1.58) 

[.08]a 

1.83 

(1.62)  

[.04] 

Social OTL -2.84* 

(1.44) 

[.06] 

-1.88 

(1.43) 

[.04] 

Low maternal education   .002 

(3.34)  

[0] 

Low maternal education x Cognitive OTL 

  

 13.43** 

(4.80) 

[.09] 

Low maternal education x Social OTL  -14.54** 

(5.22) 

[.09] 

Notes: Standard errors in parentheses.  a Partial correlations in brackets. 

** p < 0.01, * p < 0.05. 

 


