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Background
As a part of its welfare system, Norway provides universal access to early childhood edu-
cation and care (ECEC) for all children between the ages of 1 and 5. To provide this 
access, Norway has undergone considerable structural changes in recent decades (Vas-
senden et al. 2011). These changes began with the 2003 ECEC settlement, which required 
municipalities to offer all children a place in ECEC. In 2009, access to a place in an ECEC 
programme became a legal right for all children. The overall purpose of these settle-
ment initiatives and the establishment of universal access to ECEC was to ensure social 
equality and secure a good start for all children (Haug and Storø 2013). To meet height-
ened demand, new and larger ECEC settings were built, group sizes were expanded, the 
number of children under the age of three attending ECEC settings increased and a new 
type of organisation, flexible groups was formed (Gulbrandsen and Eliassen 2013). Most 
of the changes were related to quantity; however, in recent years, quality has appeared 
more systematically on policy-makers’ agendas, especially for infants and toddlers 
(OECD 2015; Vassenden et al. 2011).

The quality aspects of ECEC are related to children’s experiences in ECEC institutions, 
such as their involvement in interactions and activities that are assumed to be benefi-
cial for their learning and development (Sylva et al. 2006; Thomason and La Paro 2009). 
The concept of quality in ECEC is multifaceted, although the general consensus is that 
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quality is related to both structural- and process-quality characteristics. Structural char-
acteristics include such aspects as the staff–child ratio, organisation form, group size, 
and so on, while process characteristics are related to interactions between caregivers 
and children (Litjens and Taguma 2010; Phillips et al. 2001; Sanders and Howes 2013), 
often defined as ‘proximal processes’ (Bronfenbrenner 1979; Mortensen and Barnett 
2015). The NICHD Early Child Care Research Network (ECCRN 2002) illustrated the 
connections among these quality factors by linking ECEC structural characteristics to 
proximal processes, and subsequently, children’s social and cognitive outcomes. The 
relationships among the structural- and process-quality characteristics related to chil-
dren’s outcomes have been investigated in several studies (Burchinal et  al. 2002; Early 
Child Care Research Network 2006; Mortensen and Barnett 2015; Phillipsen et al. 1997; 
Sylva et al. 2011).

A large body of research has found associations between structural- and process-
quality characteristics. For instance, several studies have found associations between 
group sizes and ratios and staff–child interactions (Burchinal et al. 2002; De Schipper 
et al. 2006; Early Child Care Research Network 2006; Phillipsen et al. 1997), and it has 
been pointed out that the staff–child ratio may be specifically important for young and 
vulnerable children, who need more one-on-one attention (Munton et al. 2002). In addi-
tion, staff members’ formal education and training are associated with a higher qual-
ity of care and sensitivity in interactions (Burchinal et al. 2002; Phillipsen et al. 1997). 
Other structural factors, such as years of experience (Phillipsen et al. 1997) and in-ser-
vice professional development (Slot et al. 2015), have also been related to process quality. 
Despite this large body of research, however, Slot et al. (2015) claim that the relation-
ship between structural quality and process quality has not yet been fully investigated 
across a range of cultural contexts, especially in countries outside the US with different 
structural-quality regulations. This is particularly pertinent in Norwegian ECEC, which 
includes several structural-quality characteristics that differ significantly from those of 
other cultural contexts.

Norwegian ECEC is organised differently than ECEC in many other countries. The 
most prominent differences between Norwegian (or Nordic) ECEC settings and those 
of other socio-economically comparable countries are that Norwegian ECEC offers uni-
versal access; a full-time place for all children from 1  year of age through the start of 
school; a high rate of enrolment, especially for children between the ages of 1 and 3; low 
costs (taking into consideration the overall high income level in Norway); and national 
regulation, a framework plan (Norwegian Directorate for Education and Training 2017) 
that is binding for all institutions in the country, independent of ownership. Norwegian 
ECEC also includes two distinct organisational forms (flexible group organisations and 
more stable group organisations1) and has less strict regulations in terms of its staff–
child ratio (OECD 2017).

Despite Norway’s considerable investment in structural changes, there still remains 
a lack of large-scale studies investigating the relationship between structural- and pro-
cess-quality characteristics in Norwegian ECEC, especially with respect to toddlers 

1  The flexible group organisation and more stable group organisation forms are described in the section ‘The Norwe-
gian ECEC context’.
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(Bjørnestad et al. 2012). Until recently, studies examining quality in Norwegian ECEC 
have largely focused on the descriptive characteristics of structural quality, such as own-
ership, physical environment, demography, group organisation and staff members’ levels 
of education (Gulbrandsen and Eliassen 2013).

The current study aims to decrease the gap in our understanding of the relation-
ship between two specific structural-quality characteristics (organisation form and the 
staff–child ratio) and process quality (interaction quality) in a country with different 
structural regulations. This study also contributes to filling the knowledge gap related 
to the structural changes in Norwegian ECEC settings and the lack of large-scale stud-
ies investigating quality ECEC for toddlers. By investigating these relationships, we gain 
new knowledge on how to organise ECEC to promote higher interaction quality, which 
could, in turn, positively impact on children’s development. Our findings may also pro-
vide inspiration for other socio-economically comparable countries that wish to reor-
ganise and improve their ECEC systems.

The Norwegian ECEC context

As of 2017, 91% of Norwegian children between the ages of 1 and 5 attend a full-time 
ECEC programme, and most were enrolled as infants or toddlers. Since the ECEC set-
tlement, the number of toddlers attending ECEC has almost doubled. Nearly as many 
children (82%) between 1 and 2 years old attend ECEC (SSB 2017), compared to only 
43.9% in 2004.

There are two main organisational forms of Norwegian ECEC settings: stable group 
settings and more flexible group settings. Organisational form is the way in which ECEC 
settings organise their child groups (Vassenden et al. 2011). Stable group settings existed 
prior to the ECEC settlement, and they are the most traditional and common organi-
sational form in Norway (79% of ECEC settings) (Gulbrandsen and Eliassen 2013). 
Stable group settings often have a group organisation wherein each group consists of 
one large room and additional smaller rooms. Groups of children and staff have clearly 
defined areas, each with its own interest centres, activity areas and easy-to-access tools 
and materials (Bjørnestad and Os 2018; Seland 2011; Vassenden et al. 2011). Following 
the 2003 ECEC settlement, new and larger centres emerged, often organised as flexible 
group settings (Bjørnestad and Os 2018; Kjørholt and Qvortrup 2011). Flexible group 
organisation includes several subtypes, such as base, open and zone groups, which all 
have in common that they are designed to comprise a small home group with larger 
common shared interest and activity areas where both children and staff members can 
move around freely. In flexible settings, children can participate in activities located far 
away from their groups and with other groups (Bjørnestad and Os 2018; Eide et al. 2017; 
Wilhjelm 2013). One of the concepts underlying more flexible group organisational 
structures is the perspective of children as competent and capable of choosing where to 
play, what to play with and whether to create larger and more interesting shared interests 
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and activity centres (Seland 2011; Vassenden et al. 2011). The size and number of child 
groups in each ECEC centre vary in both organisational forms.

There are no binding regulations for staff–child ratios in Norway, where the only ratio 
that is regulated is the teacher–child ratio.2 Groups with children under the age of 3 are 
required to have at least one educated ECEC teacher (i.e. bachelor’s degree level) per 
seven to nine children (The Ministry of Education and Research 2010). However, the 
law does not regulate how many assistant teachers a group should include. The OECD 
(2015) has criticised Norway for this oversight, stating that the lack of regulations con-
cerning the staff–child ratio and group size poses a potential threat to process quality in 
Norwegian ECEC. Despite the lack of these regulations, it is recommended that there 
should be a minimum of one staff member (including both assistants and teachers) per 
three children under the age of three (Øie 2012). Most centres comprise groups with 
three or fewer toddlers per staff member, but a significant proportion also have more 
than three toddlers per staff member. The lack of mandatory regulations may cause vari-
ations in both structural- and process-orientated factors between ECEC settings, which 
may in turn have a crucial impact on children’s well-being and later outcomes.

Interaction quality

International studies have noted the importance of interaction quality between ECEC 
staff and children (Sabol and Pianta 2012). High-quality staff–child interactions influ-
ence children’s learning, cognitive, social and emotional development (Birch and Ladd 
1997; Peisner-Feinberg et al. 2001; Sylva et al. 2003; Thomason and La Paro 2013). High-
quality ECEC interactions are also related to fewer behavioural and learning problems 
later in school (Birch and Ladd 1997; Hamre and Pianta 2005).

Key quality indicators for ECEC interaction quality are a sensitive and responsive staff 
(Dalli et  al. 2011; Helmerhorst et  al. 2014; Pianta 1999; Thomason and La Paro 2009) 
who are physically and emotionally present (Bagdi and Vacca 2005) and create a warm 
and predictable atmosphere (Gloeckler 2006). Other central indicators for high-quality 
interactions are inter-subjective attunement (Stern 1985) and joint attention between 
children and staff (Liszkowski et al. 2007). A high quality of interaction also calls for staff 
members who are aware of children’s different personalities (Dalli et al. 2011) and who 
include children’s perspectives (Pianta 1999).

Toddlers, in particular, need an environment that provides them with the possibility to 
learn and gain knowledge through relationships, as well as staff members who provide 
guidance on their behaviour (Dalli et al. 2011). The staff should be close to the children 
and spend a great deal of their time sitting down on the children’s ‘physical and spa-
tial’ level, providing the children with access to materials and allowing time for transi-
tions (Gloeckler 2006). Staff members should encourage each child to talk about his/her 
thoughts and feelings (Dalli et al. 2011) and communicate both verbally and nonverbally 
(Gloeckler 2006). Staff members must also model good language skills (Pianta 1999), 
which they can do by narrating, explaining and giving advice. Staff should also listen 
with attention, put words to emotions and call children by their names (Gloeckler 2006). 

2  However, from the first of August 2018, the staff–child ratio is 1:3 for children under the age of three and 1:6 for 
children older than three.
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These are all elements that are frequently incorporated in observational rating scales 
assessing the quality of staff–child interactions, such as the infant/toddler environmen-
tal rating scale-revised (ITERS-R; Harms et al. 2006). The ITERS-R, and specifically its 
Interaction, Listening and talking, and Program structure subscales, are the measures 
used in the current study to investigate staff–child interaction quality.

Structural factors related to interaction quality in ECEC

Studies have indicated that structural factors such as higher staff–child ratios, smaller 
group sizes and educated and trained employees are preconditions of high staff–child 
interaction quality, which, in turn, is associated with better developmental outcomes in 
children (Phillipsen et al. 1997; Pianta et al. 2005). Higher staff–child ratios mean more 
staff members per group of children (Munton et al. 2002). Small groups and higher ratios 
are associated with warmer and more responsive interactions (Burchinal et  al. 2002; 
Early Child Care Research Network 2006; Phillipsen et  al. 1997). Other studies have 
indicated that a higher staff–child ratio is related to higher process quality (De Schipper 
et al. 2006; Iluz et al. 2016). Nevertheless, some studies have reported weak relationships 
(Blau 2000) or no associations at all (Pianta et al. 2005) relative to the staff–child ratio.

There has been a lack of research on the importance of ECEC quality for toddlers in 
Norway and the Nordic countries (Bjørnestad et  al. 2012), and very few studies have 
explored the relative impacts of a flexible group organisation versus a stable groups 
organisation in Norway (Bjørnestad and Os 2018; Seland 2009; Skalická et al. 2015; Vas-
senden et al. 2011). Pianta (1999) highlights stability as an essential factor for high-qual-
ity interactions. In the Norwegian context, this could have a negative effect on flexible 
group settings, since one of their aims is flexibility of staff and children. Seland (2009) 
notes that flexible organisations demand extra effort in terms of staff–child interactions, 
especially regarding emotional support and sensitive responsiveness. Skalická et  al. 
(2015) revealed that flexible group settings lead to less closeness between staff members 
and children, as well as more conflicts in interactions between teachers and children 
later in school.

The current study is part of the Better Provision for Norway’s Children (BePro) pro-
ject, the first large-scale longitudinal study on ECEC quality in Norway (Bjørnestad et al. 
2013). Two other studies from the BePro project have also used the ITERS-R. In the 
first one, Eliassen et al. (2018) used the total ITERS-R score to investigate associations 
between ECEC quality and children’s cognitive development. Their results showed no 
concurrent associations between children’s cognitive development and ECEC quality. In 
the second study, Bjørnestad and Os (2018) applied the ITERS-R to give a descriptive 
overview of quality in Norwegian ECEC for toddlers. Their study emphasises that rais-
ing the ECEC quality for toddlers in Norway is an urgent task. They also include mean 
differences between groups based on staff–child ratios and organisation form, although 
they focus on the ITERS-R total and subscale scores (including more structural aspects) 
and analyse the structural factors in separate models, without controlling for either of 
them. As such, it might be that the findings on organisation form are a function of differ-
ences in the staff–child ratio, or vice versa. To further disentangle these findings, espe-
cially related to staff–child interaction quality, the present study includes organisation 
form and the staff–child ratio as independent variables in the same model (i.e. with each 
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controlling for the other) in relation to differences in individual items of the Listening 
and talking, Interaction and Program structure subscales. As such, the current study will 
provide a more detailed picture of exact differences in interaction quality in relation to 
organisation form (stable versus flexible groups)3 and lower versus higher staff–child 
ratios. Based on previous research, we hypothesise that interaction quality will be higher 
in groups with higher ratios (e.g. De Schipper et al. 2006; Iluz et al. 2016) and in settings 
with stable groups (Bjørnestad and Os 2018; Seland 2011).

Methods
Participants and procedure

A total of 158 ECEC settings were invited to participate in this study, and 93 agreed 
to do so. The sampling procedure follows a probability proportional to size selection 
approach, such that the number of children in a setting determined the setting’s prob-
ability of being part of the sample. ECEC settings from both rural and urban areas of 
Norway were included. The non-participation of 41% of the approached settings could 
be due to several reasons. Some of the invited settings had no groups that fulfilled the 
study’s criterion of having at least three or more children who were born in 2011 and 
2012 and whose parents gave their consent for participation. Other settings reported 
having undergone structural changes, such as merging two ECEC settings into one.

The sample included both municipal (63%) and private (37%) ECEC settings, and the 
distribution of stable (74.8%) and flexible groups (25.2%) was in line with national statis-
tics (SSB 2017). The number of groups in each ECEC setting ranged from one to seven, 
and a total of 206 groups were observed with the ITERS-R. To investigate the effect of 
the staff–child ratio the number of children per staff member present was used. In line 
with the policy recommendations proposed by Øie (2012), groups were split into two 
categories: those with three or fewer children per staff member and those with more 
than three children per staff member. See Table 1 for the distribution of groups accord-
ing to organisation form and staff–child ratio.

Measures

In the BePro project, group-level ECEC quality is assessed using the ITERS-R (Harms 
et al. 2006), a well-known, frequently used and reliable measure of quality that includes 

Table 1  Descriptive statistics for structural-quality indicators

 ≤ 3 = equal to or less than 3 children per staff; > 3 = more than three children per staff member

Organisation form Staff–child ratio % N

Stable groups 74.8 154

≤ 3 children per staff 57.1 88

> 3 children per staff 42.9 66

Flexible groups 25.2 52

≤ 3 children per staff 53.8 28

> 3 children per staff 46.2 24

3  Whereas Bjørnestad and Os (2018) only categorised the registered “basebarnehager” as flexible groups, we included 
all centres which are registered differently (e.g. poen and zone groups) than traditional stable groups.
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both structural- and process-quality aspects (Hestenes et al. 2007). The ITERS-R com-
prises 39 items organised into seven subscales. The tool is time efficient and quickly 
measures central areas of quality in ECEC. Its subscales and items are based on whole-
group observations and are suitable for large-scale research (Bjørnestad and Os 2018).

In the current study, we focus specifically on the Listening and talking, Interaction and 
Program structure subscales, as these strongly reflect several features of staff–child inter-
actions and address core dimensions of interaction quality presented in other research 
on interaction quality (Bagdi and Vacca 2005; Dalli et al. 2011; Gloeckler 2006; Helmer-
horst et al. 2014; Pianta 1999, Thomason and La Paro 2009). Moreover, these subscales 
and associated items are strongly represented in the Norwegian Framework Plan (for a 
detailed comparison, see Bjørnestad et al. in press). The Interaction subscale comprises 
the items Supervision of play and learning, Peer interaction, Staff–child interaction and 
Discipline. The Listening and talking subscale includes the items Helping children under-
standing language, Helping children using language and Using books. Finally, Program 
structure includes the items Schedule, Free play, and Group play activities.4 Items are 
rated on a scale from 1 to 7, where 1 is ‘inadequate’ and 7 is ‘excellent’.

Data collectors were certified in the ITERS-R through an online course (Ersi.info 
2017), followed by a training in Norwegian ECEC settings. Data collectors were required 
to achieve a reliability score above 85% before they could begin to collect data for the 
project. Data collectors spent four hours in each ECEC setting, beginning around 8:30 in 
the morning. Following the observation period, the data collector interviewed the ECEC 
teacher responsible for the group about things they could not observe during the day.

Table 2  Descriptive statistics by organisation form and staff–child ratio

 ≤ 3 = equal to or less than three children per staff; > 3 = more than three children per staff

ITERS-R items Stable groups Flexible groups ≤ 3 > 3
M (SD) M (SD) M (SD) M (SD)

Interaction

 Supervision of play and learning 4.58 (2.26) 3.52 (2.02) 4.67 (2.16) 3.84 (2.28)

 Peer interaction 5.06 (1.65) 4.21 (1.75 5.18 (1.67) 4.41 (1.68)

 Staff–child interaction 5.32 (1.74) 3.90 (1.75) 5.22 (1.82) 4.63 (1.83)

 Discipline 5.02 (1.59) 3.98 (1.75 5.03 (1.64) 4.40 (1.70)

Listening and talking

 Helping children understand language 5.16 (1.48) 4.21 (1.76) 5.18 (1.50) 4.59 (1.70)

 Helping children use language 5.31 (1.68) 3.98 (1.53) 5.17 (1.68) 4.71 (1.79)

 Using books 3.44 (1.97) 2.21 (1.66) 3.22 (2.035) 3.01 (1.88)

Program structure

 Schedule 4.88 (1.56) 3.81 (1.53) 4.78 (1.68) 4.39 (1.52)

 Free play 4.00 (1.54) 3.00 (1.21) 3.78 (1.63) 3.71 (1.38)

 Group play activities 4.90 (2.17) 4.12 (2.06) 4.54 (2.28) 4.91 (2.00)

4  Item 32 Provision for children with disabilities was excluded as there were only 24 out of 206 groups for which 
items was scored.
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Results
To investigate the associations among organisation form (flexible groups versus sta-
ble groups), staff–child ratio and interaction quality, a multivariate analysis of variance 
(MANOVA) was used with organisation form and staff–child ratio as simultaneously 
entered independent variables (i.e. controlling for each other) and the items from the 
three ITERS-R subscales (Interaction, Listening and talking, and Program structure) as 
dependent variables. Three separate MANOVAs were conducted, one for each subscale 
of the ITERS-R. See Table 2 for the descriptive statistics of the included ITERS-R items, 
split by organisation form and staff–child ratio. The descriptive statistics of and correla-
tions among the analysed ITERS-R items for the total group can be found in Additional 
file 1: Tables S1 and S2, respectively.

Using Pillai’s trace there was a significant main effect for organisation form on the 
Interaction subscale, V = .117, F(4, 200) = 6.607, p = < .001 and for the staff–child ratio 
V = .063, F(4, 200) = 3.366, p = .011. There was no interaction effect between organisa-
tion form and staff–child ratio V = .013, F(4, 199) = .669, p = .614. The between-subject 
effects on the item level, displayed in Table 3, indicated that the main effect of organisa-
tion form and staff–child ratio was significant for all four items. Table 2 shows that both 
stable group settings and groups with ratios ≤ 3 scored higher on all four items of the 
Interaction subscale.

For the items in the Listening and talking subscale, Pillai’s trace indicated a signifi-
cant main effect for organisation form, V = .147, F(3, 201) = 11.528, p < .001, but not for 

Table 3  Tests of between-subject effects for the ITERS-R items

F p

Items Interaction

Organisation form Supervision of play and learning 8.79 .003

Peer interaction 9.79 .002

Staff–child interaction 25.42 .000

Discipline 15.52 .000

Staff–child ratio Supervision of play and learning 6.91 .009

Peer interaction 10.59 .001

Staff–child interaction 5.08 .025

Discipline 7.23 .008

Items Listening and talking

Organisation form Helping children understand language 14.29 .000

Helping children use language 24.97 .000

Using books 16.16 .000

Staff–child ratio Helping children understand language 6.93 .009

Helping children use language 3.48 .064

Using books 0.47 .496

Items Program structure

Organisation form Schedule 18.35 .000

Free play 18.12 .000

Group play activities 5.44 .022

Staff–child ratio Schedule 2.72 .101

Free play 0.02 .891

Group play activities 1.67 .198
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staff–child ratio V = .033, F(3, 201) = 2.300, p = .079. There was no interaction effect 
between organisation form and the staff–child ratio V = .019, F(3, 200) = 1.295, p = .277. 
The between-subject effects on the item level, displayed in Table  3, indicated that the 
main effect of organisation form was significant for all three items, and for staff–child 
ratio only for Helping children to understand language. However, as the overall effect 
for staff–child ratio was not significant, the between-subject effects for Helping children 
to understand language should be interpreted with caution. Table 2 showed that stable 
group settings scored higher on all three items and groups with ratios > 3 on Helping 
children to understand language.

For the items in Program structure subscale, Pillai’s trace showed a significant main 
effect for organisation form, V = .126, F(3, 200) = 9.595, p < .001, but not for staff–child 
ratio V = .032, F(3, 200) = 2.170, p = .093. There was, again, no significant interac-
tion effect between organisation form and staff–child ratio V = .002, F(3, 199) = .159, 
p = .924. The between-subject effects on the item level (Table 3) indicated a main effect 
of organisation form on all three items, with Table 2 showing that stable group settings 
scored higher on all three items. No significant effect was found for staff–child ratio on 
any of the items.

Although the main interests of the current study were the specific ITERS-R sub-
scales and associated items, we also investigated the effects of organisation form and 
staff–child ratio on the total ITERS-R score. This analysis of variance (ANOVA), with 
both organisation form and staff–child ratio included simultaneously, showed a main 
effect of both organisation form, F(1, 203) = 24.577, p < .001 and staff–child ratio, F(1, 
203) = 4.155, p = .043. Descriptive statistics show that the mean of the ITERS-R total 
score was higher in the stable groups (M = 4.05, SD = .75) than the flexible groups 3.44 
(M = 3.44, SD = .78), and in the groups with ratios ≤ 3 (M = 3.99, SD = .80) compared 
to groups with ratios > 3 (M = 3.76, SD = .78). Again, there was no interaction effect 
between organisation form and staff–child ratio F(1, 202) = .506, p = .478.

Discussion
The aim of this study was to investigate the relationship between two specific struc-
tural factors (organisation form and staff–child ratio) and interaction quality, measured 
using the ITERS-R (Interaction, Listening and talking and Program structure), which 
represents some of the core aspects of process quality in Norwegian ECEC for tod-
dlers (Bjørnestad et al. in press). The results of this study show differences in interaction 
quality in relation to stable versus flexible groups and lower versus higher staff–child 
ratios. Specifically, stable groups were related to higher quality, while the associations 
between the staff–child ratio and interaction quality varied depending on different con-
tent dimensions.

Regarding organisation form, it seems that flexible groups struggle more to achieve 
high interaction quality. One explanation for weaker interaction quality in flexible 
groups could be that it is harder for staff in such settings to create engaging and stimu-
lating environments for high-quality interactions with toddlers due to the open and flex-
ible use of space and rooms and the children’s ability to move around freely. Because 
of these factors, extra organisational effort is needed to create high-quality situations 
for interactions (Seland 2009). In addition, as children in flexible environments are able 
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to move around outside of their groups, staff members may struggle to follow up with 
each child individually, and there is a risk of less closeness between staff members and 
children (Skalická et al. 2015). Theory highlights stability as an essential factor in high-
quality interactions (Pianta 1999) and in establishing the close interactions needed for 
emotional support and responsiveness (Seland 2009). This may indicate a weakness of 
the flexible group organisation form for toddlers in Norwegian ECEC, as reflected in 
their lower interaction-quality scores compared to toddlers in stable groups.

In our findings, the stable groups appeared to be superior to flexible groups in terms of 
achieving high interaction quality for toddlers. Stable groups allow the staff to be close 
to the children in all activities, and to see the whole group of children, which might make 
it easier for staff to be sensitive and responsive (Harms et al. 2006). Thus, it seems that 
stable groups give staff greater opportunity to use their interaction skills and improve 
quality.

The staff–child ratio is considered especially important for ECEC quality for young 
children (Dalli et al. 2011; Munton et al. 2002). Our study supports the idea that higher 
staff–child ratios (one staff member to three or fewer children) yield higher interaction 
quality; however, this result was dependent on which items and thus aspects of inter-
action quality were concerned. The results showed that the staff–child ratio mattered 
for all items that belong to the Interaction subscale (supervision of play and learning, 
staff–child interaction, peer interaction and discipline), and also for Helping children to 
understand language of the Listening and talking subscale. However, the ratio exhibited 
no clear associations with Helping children to use language or Using books of the Lis-
tening and talking subscale, nor with all three items of the Program structure subscale 
(schedule, free play or group play activities). The positive associations between staff and 
child ratio and the items in the Interaction subscale and Helping children to understand 
language could be explained by the fact that it is easier for staff to supervise children and 
to know when to help, comfort and care for the individuals and the whole group, when 
there are fewer children per staff member. A higher staff–child ratio also makes it easier 
to maintain control and guide children’s behaviour. By contrast, groups with lower staff–
child ratios risk less closeness between staff and children and make it harder for staff to 
follow up with each child individually. These findings are supported by other research 
(De Schipper et al. 2006; Iluz et al. 2016).

On the other hand, staff–child ratio was found to have no effect on Helping children 
use language and Using books in the Listening and talking subscale, nor on all items of 
the Program structure scale (Schedule, Free play and Group play activities). These spe-
cific items relate more strongly to how ECEC settings are organised and structured 
as prerequisites for interaction quality, and as such are less strongly influenced by the 
interactions between children and individual staff members. For example, the items 
reflect the balance in activities throughout the day, the variety of available materials, the 
amount of play and activities, the flexibility of routines (Harms et al. 2006) and times set 
aside for transitions (Gloeckler 2006). These dimensions of quality are heavily incorpo-
rated in the Norwegian tradition and in the framework plan (Norwegian Directorate for 
Education and Training 2017); therefore, they are not likely to be affected by the staff–
child ratio.
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The findings of this study contribute to the debate on staff–child ratios (Øie 2012) by 
showing that, for several dimensions of interaction quality with toddlers, a staff–child 
ratio of three or fewer children per staff member is of great importance. The study also 
highlights that higher child–staff ratios have differential effects on specific dimensions 
of interaction quality, with strongest effects for the dimensions that are most closely 
related to the interactions between children and individual staff members. Other inter-
action-quality dimensions are influenced by other factors, such as organisation form. 
The results of this study show that staff–child ratios play an important role in improving 
some central dimensions of interaction quality.

To ensure high interaction quality in ECEC for toddlers, knowledge on how to organ-
ise ECEC settings to promote higher interaction quality, which could, in turn, affect 
children’s development (Burchinal et al. 2002; Early Child Care Research Network 2006; 
Mortensen and Barnett 2015; Phillipsen et al. 1997; Sylva et al. 2011) is critical. Higher 
staff–child ratios and a higher prevalence of stable groups may help staff to increase 
quality by structuring their ECEC programmes and increasing their personal and rela-
tional competence. Associations between structural characteristics and process qual-
ity and their relations to other structural factors, such as staff experience and training 
(Burchinal et  al. 2002; Phillipsen et  al. 1997), and in-service professional development 
(Slot et al. 2015), should be investigated.

No interaction effects were found between organisation form and the staff–child ratio. 
This suggests that the effects of organisation form and staff–child ratio are not depend-
ent on one another. For example, the effect of staff–child ratio did not differ for stable 
versus flexible groups. The findings showed independent effects of organisation form 
and the staff–child ratio when they were included in the same model (i.e. controlling for 
each other). This suggests that the staff–child ratio cannot explain the identified effects 
of organisation form, and organisation form cannot explain the identified effects of the 
staff–child ratio. However, as this is the first study of its kind in Norway, more research 
is needed to evaluate the robustness of these findings.

Several limitations of the current study must be taken into consideration. First, the 
ITERS-R has been criticised for being too superficial and for lacking a main focus on 
features of quality (Mathers et al. 2012). Furthermore, because the ITERS-R was devel-
oped in the US, its relevance for other countries has been questioned (Dickinson 2006). 
More specifically, some authors have argued that it does not measure interactions in 
depth (e.g. Helmerhorst et  al. 2014). Despite these criticisms, the ITERS-R provides a 
picture of relevant aspects of ECEC quality for toddlers and has several advantages. It 
is time efficient and addresses several core areas of ECEC quality (Bjørnestad et al. in 
press). The measure also assesses interaction quality on a group level, including all staff 
present in a group of children at the time of measurement.

A second limitation of the study is the relatively small number of observed flexible 
groups (52 out of 206). The results should be interpreted with this limitation in mind. 
In addition, several flexible groups registered high scores on interaction quality. There-
fore, there is a need for more in-depth qualitative studies to investigate what struc-
tural- and process-quality factors distinguish flexible groups with low- and high-quality 
scores. Findings from such studies might provide highly relevant information for quality 
improvement for flexible group settings.



Page 12 of 15Løkken et al. ICEP  (2018) 12:9 

A final limitation of this study is that it does not consider ECEC staff experience. A 
Norwegian study conducted by Gulbrandsen and Eliassen (2013) showed that the mean 
age of staff members in small-group ECEC settings is 41–50, whereas, in flexible groups, 
the mean age is 26–30. Thus, it could be that it is not the organisation form per se but, 
rather, the staff’s lack of experience that explains the lower interaction quality in flexible 
groups. Experience has been shown to be important for process quality (Phillipsen et al. 
1997), although a very recent OECD (2018) review does not support such an interpreta-
tion. Future research should also include other staff-related structural-quality charac-
teristics, such as education, training (Burchinal et  al. 2002; Phillipsen et  al. 1997) and 
in-service professional development (Slot et al. 2015) to really disentangle the effects of 
organisation form and staff–child ratio on interaction quality.

Conclusion
Our study confirms findings from a number of other studies that there is no clear and 
simple relationship between structural and process qualities in ECEC. Thus, we sug-
gest that multiple factors and perspectives have to be applied when further analysing 
the relation between those two forms of quality. By finding unambiguously positive rela-
tions in terms of organisational form, and more differentiated relations in terms of staff–
child ratio, we conclude that other factors may compensate for structural shortcomings 
and that further research should include more teacher and institutional related charac-
teristics to disentangle the complex relation between structural and process qualities. 
Especially aspects of staff experience, in-service-based professional development and 
pedagogical leadership, including educational values and a focus on child learning and 
development, should be considered as potential factors that might moderate negative 
consequences of weak structural quality.
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