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Abstract
The use of standardized assessment tools for the evaluation of quality in early childhood education and care 
(ECEC) is on the rise, yet a greater understanding of the applicability of these tools across contexts is still 
needed. This study investigates the factor structure of two assessment tools, the Classroom Assessment 
Scoring System Pre-K (CLASS) and Mature Play Observation Tool (MPOT) in a free-play focused context 
serving high numbers of children with diverse language backgrounds in Norway. The study also evaluates 
the extent to which these tools complement each other to create a more comprehensive understanding 
of children’s experiences in ECEC in this context. Using confirmatory factor analyses, our results from a 
sample of 125 multi-ethnic ECEC groups in Norway show a good fit for the two-factor (i.e., adult- and child-
focused) model proposed by the authors of MPOT. In line with previous research, the three-factor (i.e., 
emotional support, classroom organization, and support for learning) model of CLASS required post hoc 
modifications, resulting in a marginally acceptable model fit. Overall, our findings provide evidence that the 
original factor structures of these tools can be modeled in urban ECEC centers in Norway, and using these 
tools provides different insights into children’s ECEC experiences.
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Introduction

Due to the well-documented benefits of high-quality early childhood education and care (ECEC) 
provisions (Burchinal et al., 2015; Melhuish et al., 2015; Sibley et al., 2015), there has been an 
increased focus on ECEC quality over the last few years (Li et al., 2020; OECD, 2022). The Nordic 
context is no exception to this trend (Furenes et al., 2021). Process quality plays an especially cen-
tral role in research into ECEC quality, leading to the development of tools to assess the quality of 
teacher–child interactions. Quality assessment tools are frequently used, aiming to monitor or 
improve the quality of ECEC (CARE (European Early Childhood Education and Care), 2016). 
However, review studies focusing on widely used quality assessment tools find there is still a need 
“to capture more fine-grained information on children’s experiences, including peer experiences 
[and] child-level interactions . . .” (Cadima et al., 2010: 38), perhaps using several tools with dif-
ferent foci.

The Classroom Assessment Scoring System Pre-K (CLASS) is one tool used to measure 
process quality in ECEC that has gained widespread use by researchers as well as ECEC staff. 
CLASS has been used to measure teacher–child interactions and quality in ECEC in the United 
States (Tout et al., 2010) as well as other countries such as Finland (Pakarinen et al., 2010), 
Chile (Leyva et al., 2015) and China (Hu et al., 2016). However, additional research is needed 
to validate CLASS in ECEC settings in countries, such as Norway, focusing on child-initiated 
free play.

Although CLASS is frequently used to measure the quality of teacher–child interactions, it 
was not designed specifically for, or in, a free-play focused context. It also does not focus on 
play or peer interactions. Because peer interactions often take a central role in play (Ridgway et 
al., 2020), this means some important aspects of children’s experiences may be lost when using 
CLASS.

Both adult–child and peer interactions have been found to be especially important for child 
outcomes (e.g., Rao et al., 2021; Ribeiro et al., 2017), but there are limited observation tools 
available to assess these types of interactions during play (Germeroth et al., 2019). One meas-
ure, The Mature Play Observation Tool (MPOT), was intended to fill this gap, focusing on the 
maturity of children’s pretend play, peer interactions, and adult facilitation (Germeroth et al., 
2019). In contrast to other quality assessment tools, MPOT was designed to assess children’s 
behaviors during pretend play and is based on theory and research supported in settings that 
value free play.

Like CLASS, the use of MPOT and its applicability to other contexts offers valuable informa-
tion about the generalizability of what is considered high-quality provision across regions. The 
present study considers the applicability of CLASS and MPOT in Norwegian ECEC centers serv-
ing children from diverse language backgrounds. Although these tools were designed in the United 
States, they reflect the Nordic ECEC pedagogy. They also offer systematic methods of assessing 
process quality and play—something currently missing from tools designed in this region. The 
present study aims to answer recent calls for more cross-cultural investigations of quality assess-
ment tools (Hu et al., 2016; Li et al., 2020), as well as examine how much CLASS and MPOT 
overlap in their assessment of ECEC quality. Determining the extent to which these tools offer 
different perspectives on ECEC quality may add a more differentiated view of quality.
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CLASS

CLASS is an assessment tool used to rate instructional quality, emotional support, and classroom 
organization in ECEC (Pianta et al., 2008). It is intended for use in ECEC groups serving children 
between 36 and 60 months. Observers score 10 dimensions (see Table 1) using seven-point scales 
with 1 and 2 representing low scores, 3 to 5 representing medium scores and 6 and 7 representing 
high scores.

CLASS was developed in the United States in collaboration with various experts in the field, 
and is based on extensive literature review, practice observations, effective teaching practices, and 
piloting (Pianta et al., 2008). Studies assessing the factor structure of CLASS in the United States 
conclude that a three-factor model consisting of emotional support, classroom organization and 
instructional support fits the tool best, although not all indices show adequate fit depending on 
threshold values used (see Hamre et al., 2013). The tool has been used extensively outside of the 
United States and validation studies of its applicability in other countries, although limited, do 
exist. European studies support the three-factor structure of CLASS though various adjustments to 
the model were needed to reach a good model fit (e.g., Finland: Pakarinen et al., 2010; Germany: 
Stuck et al., 2016). In Chile, Leyva et al.’s (2015) findings support construct and predictive validity 
of CLASS. Hu et al. (2016) report similar findings in the Chinese context. Few of these studies 
outside of the United States used CLASS in free-play focused centers serving linguistically diverse 
families.

The Mature Play Observation Tool (MPOT)

MPOT (Germeroth et al., 2019) was developed by a research team in the United States, based on 
research and theory on pretend play. This observation tool is used to assess pretend play maturity 

Table 1. CLASS domains and dimensions.

Emotional 
support

Description Classroom 
organization

Description Instructional 
support

Description

Positive 
climate

Degree of emotional 
connection and respect 
in the group.

Behavior 
management

The extent to which 
clear behavioral 
expectations are 
provided and 
reinforced.

Concept 
development

Degree to 
which staff 
promote 
thinking and 
reflection.

Negative 
climate

Frequency and intensity 
of expressed negativity 
in the group.

Productivity The extent to 
which staff manage 
and facilitate 
instructional time 
and routines.

Quality of 
feedback

Content and 
extent to which 
children receive 
feedback.

Staff 
sensitivity

Extent to which staff 
notice and follow up on 
children’s cues.

Instructional 
learning 
formats

The extent to which 
staff maximize 
children’s interest 
and engagement.

Language 
modeling

Quality and 
amount of 
language 
stimulation and 
facilitation.

Regard 
for child 
perspectives

Extent to which 
staff emphasize and 
encourage children’s 
interests and autonomy.
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and adult support for pretend play, not specifically ECEC quality. It is intended for use with chil-
dren between 36 and 60 months at group level. The tool assesses adult–child and peer interactions 
on eight dimensions, divided between two domains; adult- and child-focused (see Table 2). These 
domains focus on children’s use of props and language, creativity and real-world experiences, as 
well as how pretend play is supported, group organization and play interactions. Play sequences are 
rated on a four-point scale indicating either immature (score 1 and 2) or mature (score 3 and 4) 
play. Development of the tool involved multiple trials and piloting, as well as careful consideration 
about dimensions included (Germeroth et al., 2019).

Previous studies have not looked specifically at the factor structure of MPOT, instead focusing 
on other aspects of validity in the United States (see Germeroth et al., 2019). Our study expands on 
Germeroth et al.’s (2019) by investigating the factor structure of MPOT in Norwegian ECEC serv-
ing linguistically diverse children.

ECEC in Norway

The availability of universal ECEC from age one is a political priority in Norway (Ministry of 
Education and Research [MER], 2020a). ECEC is heavily subsidized as part of the national wel-
fare system (MER, 2020b). All children have access to ECEC irrespective of socioeconomic back-
ground, as a way to ensure equal opportunities for all families (MER, 2020b; Official Norwegian 
Records [NOU], 2009, 2010, 2012). To achieve this, additional subsidies are provided to families 
needing extra support. All children, regardless of subsidy status, attend the same ECEC provision. 
ECEC settings have an attendance rate of 93.4% of 1- to 5-year-olds (Statistics Norway, 2022), 
with 20% considered minority language speakers (Norwegian Directorate for Education, 2022). In 
Oslo, an average of 30 % of children are placed within this category, and up to 75% in some city 
districts (Norwegian Directorate for Education, 2022). Structural quality standards are regulated 
by law and supervised by the Ministry of Education, and practice is guided by a common frame-
work plan (Kindergarten Act, 2005; MER, 2017). Play, as a general term, is placed at the core of 
this framework plan and ECEC’s daily activities. Children spend most of their day in child-led free 
play, with staff prioritizing this over planned adult-led activities (Lekhal et al., 2013). Daily 

Table 2. MPOT domains and dimensions.

Child-focused Description Adult-focused Description

Child-created props Number of props created 
by children or instances of 
creative use of ready-made 
props (including behaviors and 
gestures) in the play.

Center 
management

Extent to which there is a 
system for managing and 
facilitating children’s play.

Child metaplay Children’s ability to discuss play 
scenarios and their role.

Make-believe 
play time

The amount of 
time dedicated to 
uninterrupted play.

Play interactions Level of children’s collaboration 
in play.

Teacher 
intervention

The degree and content of 
staff involvement in play.

Children’s role- playing Instances of sequenced actions 
related to a role.

 

Child role speech and 
communication during 
play

Children’s use of theme-
related words or gestures to 
communicate in their role.
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activities are organized in an informal way, with children moving freely between play themes and 
activities, often without a staff member nearby (Karlsen & Lekhal, 2019; Kleppe, 2017; Sandseter 
et al., 2020). With its universally accessible provision and heavy focus on play, Norwegian ECEC 
offers a setting for the exploration of the applicability of both CLASS and MPOT in a free-play 
focused context.

The present study

This study was conducted in ECEC centers across different city districts in Norway’s capital, Oslo. 
The study’s aim was two-fold—to examine the factor structure of CLASS and MPOT and explore 
the use of these tools together as assessments of process quality in a free-play focused context. To 
do this we aimed to answer two questions: (1) Are the original factor structures of CLASS and 
MPOT supported in the urban ECEC context in Norway? and (2) Is there an association between 
CLASS and MPOT domains?

Methods

Participants and procedure

Data for this study were collected in ECEC centers participating in The Oslo Early Education 
Study (OEES), an ongoing longitudinal cluster randomized control trial intervention conducted in 
214 ECEC groups across five city districts in the municipality of Oslo. OEES is a researcher–sec-
tor intervention intended to train multi-ethnic ECEC centers in utilizing their potential to support 
children’s language development. All center managers in five multi-ethnic city districts in the 
municipality of Oslo were invited to participate in OEES. Groups not able to recruit a minimum of 
two children and two staff members were excluded. A total of 56 centers and 214 groups were 
included in the first round of data collection, and the study was approved by the Norwegian Centre 
for Research Data.

The present study uses data from the first round of data collection, prior to randomization in 
2021. Of the 214 groups participating in OEES, 125 were observed with MPOT. One of these 
groups was not able to be observed with CLASS, resulting in 124 CLASS observations. All 125 
groups were included in the present study. The remaining 89 groups catered exclusively to children 
under 36 months and were not observed with these tools. The included groups consisted of 7 to 24 
children (M = 17.5; SD = 3.4), up to 60 months. Based on data provided by the Norwegian Directorate 
for Education (2022), between 37 and 75% of children in ECEC centers within the included city 
districts are considered minority language speakers. Consent forms submitted by parents in this 
study indicate that an average of 68% (SD = 27) of children were from families with Norwegian as 
an additional language, with over 60 different languages represented by children and staff.

Following several information meetings and consent from parents and staff, adult–child and 
peer interactions were observed live by 18 certified CLASS and/or MPOT research assistants. 
Observations using CLASS and MPOT were completed during two observation sessions usu-
ally by two observers on two different days. As a means of calibrating and ensuring reliable 
coding practice, an expert observer accompanied certified observers during their first 
observation.
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Measures

CLASS observations. Observations of adult–child interactions in different situations were observed 
using CLASS between 09:00 and 12:00. ECEC groups were observed and scored for four 15-min-
ute cycles, before an average score for the group, on each of the 10 dimensions (see Table 1 for 
these dimensions), was calculated. This deviated slightly from the observation protocol prescribed 
by the tool developers. Due to the informal organization of Norwegian ECEC, a specified activity 
was observed for two of the four observation cycles. These specified activities were shared reading 
and water play.

MPOT observations. The maturity of pretend play in the groups was assessed during free play using 
MPOT. Observations were conducted during two 30-minute cycles, which were then averaged. 
This deviated slightly from the observation protocol prescribed by the developers of MPOT, where 
60 minutes of uninterrupted observation is advised. Due to the informal organization of play activi-
ties in Norwegian ECEC, prior to observations, observers chose one child for each of the two 
cycles to follow if the group dissolved. Criteria for choosing each child were: a child with Norwe-
gian as an additional language, between 3 and 4 years, already in play. In order to ensure gender 
diversity, a girl was followed for the first observation and a boy for the second. This did not mean 
that children were observed and scored individually, but a child needed to be followed if the play 
group changed during the observation. Observations were still conducted at the group level as 
prescribed by Germeroth et al. (2019).

Seven of the eight MPOT dimensions (see Table 2) were used in the present study. Since free 
play takes up the majority of the day in Norwegian ECEC, the “planned play time” dimension was 
not rated because the original dimension required an hour of uninterrupted play time, something 
most, if not all, Norwegian centers exceed. In addition, the “center management” dimension was 
adjusted to better reflect the Norwegian context, where little planning or management is usually 
involved in free play. Norwegian ECEC centers generally have few restrictions as to what or where 
children play during free play. This means there is little, if any, use of visual aids or assigned roles. 
ECEC staff generally only organize play groups when necessary and not in advance of play 
(Alvestad et al., 2019). In OEES, the center management dimension therefore no longer requires 
proof of management of play through with visual aids, as needed in the original dimension, to 
receive a mature score (score 3 or 4). Instead, other evidence of facilitation of play could be dem-
onstrated. Examples include preparing play centers, lack of wandering by children, and practi-
tioner awareness of children not in play—actions not specifically emphasized in the original 
dimension.

Data analytic plan

To examine the factor structure of the tools, we used a confirmatory factor analysis (CFA). The 
CFA was based on ECEC groups’ mean scores on each dimension of CLASS and MPOT. All 
analyses were conducted with Stata 17. CLASS’ three-factor model and MPOT’s two-factor 
model were evaluated using four commonly reported indices (Kline, 2005): comparative fit index 
(CFI), root mean square error of approximation (RMSEA), standardized root mean square resid-
ual (SRMR) and Tucker-Lewis index (TLI). For CFI and TLI, values ⩾0.95 commonly indicate 
a good model fit (Hu and Bentler, 1999). However, this cut-off has been criticized for its con-
servativeness (see, Marsh et al., 2004). As recommended by Browne and Cudeck (1993), a thresh-
old of >0.90 was used in the present study to indicate a good model fit, while 0.80–0.90 indicated 
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an acceptable fit. For RMSEA and SRMR, a good model fit was indicated as ⩽0.05, and accept-
able as 0.06–0.10 (Hu and Bentler, 1999; MacCallum et al., 1996; Schermelleh-Engel et al., 
2003). To evaluate factor loadings, we used R2 estimates ⩾0.25 and standardized factor loadings 
⩾0.40. Factor loadings of 0.32 were rated as poor, 0.45 as fair, 0.55 as good, 0.63 as very good, 
and ⩾0.71 as excellent (Comrey and Lee, 1992).

Further, we investigated the extent to which the tools measured overlapping aspects of quality. 
To do this, we assessed correlation patterns between the three domains of CLASS (i.e., emotional 
support, classroom organization and instructional support domains) with the two domains of 
MPOT (i.e., adult- and child-focused domains) using a correlation analysis.

Findings

Three-factor structure of CLASS

Examining the three-factor model of CLASS, initial findings indicated an acceptable to poor fit 
(see Table 3). As previous studies that have made similar findings have done (e.g., Pakarinen et al., 
2010; Slot et al., 2018), we adjusted the original model by allowing some error variances to cor-
relate based on modification indices (MI) provided by Stata. We first allowed for the measurement 
error of negative climate and behavior management to be correlated (MI = 17.02, standard 
EPC = 0.39). These modifications did not result in a significantly improved model (CFI = 0.82; 
RMSEA = 0.13; SRMR = 0.1; TLI = 0.84). We therefore ran the modification indices again and 
allowed productivity and instructional learning formats to also correlate (MI = 21.33, standard 
EPC = 2.15). This resulted in a somewhat improved and overall acceptable fit, although RMSEA 
remained borderline poor (see Table 3). Because values based on a third adjustment did not reach 
more than MI 13 (lower than the initial MI value of 17.02), we decided not to proceed with adjust-
ing the model further.

For the sake of thoroughness, we also tested our initial model without the negative climate and 
language modeling dimensions because they violated the cutoff value for R2 estimates. These 
dimensions were removed one at a time, and the model was analyzed individually. The model was 
not significantly improved by these changes so both dimensions were retained in the final model. 
The first two modification indices suggested by Stata were the only changes made to the final 
model.

Final parameter estimates based on the modifications showed standardized factor loadings 
ranging from 0.44 to 0.95, and R2 values between 0.19 and 0.90 (see Table 4 for full description). 
Initial and final models are presented in Figures 1 and 2.

We also examined descriptive statistics of the three-factor model of CLASS. Means on the three 
domains varied, with the emotional support domain showing the highest values (M = 6.06), and the 
instructional support domain showing the lowest (M = 2.38). More descriptive information can be 
found in Table 5.

Table 3. Initial and final fit indices for the three-factor model of CLASS.

Model of CLASS CFI RMSEA SRMR TLI

Initial three-factor model 0.86** 0.15 0.10** 0.81**
Final modified three-factor model 0.93* 0.11 0.07** 0.89**

*Good fit CFI = >0.90 RMSEA = ⩽0.05 SRMR = ⩽0.05 TLI = >0.90.
**Acceptable fit CFI = 0.80–0.90 RMSEA = 0.06– 0.10 SRMR = ⩽0.05 TLI =0.80–0.90.
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Figure 1. Initial three-factor model of CLASS.
pc: positive climate; nc: negative climate; ts: teacher sensitivity; rcp: regard for child perspectives; bm: behavior manage-
ment; pd: productivity; ilf: instructional learning formats; cd: concept development; qf: quality of feedback; lm: language 
modeling; emo: emotional support; org: classroom organization; ins: instructional support.

Table 4. Final standardized factor loadings and R2 for three-factor model of CLASS.

CLASS dimension Standardized factor loading (⩾0.40) R2 (⩾0.25)

Positive climate 0.81 0.65
Negative climate 0.44 0.19
Teacher sensitivity 0.95 0.90
Regard for child perspectives 0.74 0.54
Behavior management 0.77 0.60
Productivity 0.58 0.34
Instructional learning formats 0.73 0.54
Concept development 0.72 0.52
Quality of feedback 0.93 0.86
Language modeling 0.44 0.19
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Figure 2. Adjusted three-factor model of CLASS.
pc: positive climate; nc: negative climate; ts: teacher sensitivity; rcp: regard for child perspectives; bm: behavior manage-
ment; pd: productivity; ilf: instructional learning formats; cd: concept development; qf: quality of feedback; lm: language 
modeling; emo: emotional support; org: classroom organization; ins: instructional support.

Table 5. CLASS descriptive statistics.

Domains and dimensions Mean Range

Emotional support 6.06 (0.53) 4.3–6.9
 Positive climate 6.06 (0.72) 3.8–7
 Negative climate (reversed) 6.89 (0.20) 6.0–7
 Teacher sensitivity 5.74 (0.76) 3.5–7
 Regard for child perspectives 5.56 (0.80) 3.3–7
Classroom organization 5.32 (0.81) 2.6–6.8
 Behavior management 5.71 (0.76) 3.3–7
 Productivity 5.59 (0.99) 2.5–7
 Instructional learning formats 4.67 (1.02) 1.8–6.8
Instructional support 2.38 (0.51) 1.3–3.8
 Concept development 1.76 (0.53) 1.0–3.8
 Quality feedback 2.25 (0.64) 1.0–4.3
 Language modeling 3.14 (0.74) 1.0–5
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Figure 3. Two-factor model of MPOT.
ccp: child-created props; mp: metaplay; pi: play interactions; crp: child role play; rs: child role speech; cm: center man-
agement; ti: teacher intervention; Child: child-focused; Adult: adult-focused.

Two-factor structure of MPOT

Examining the two-factor model of MPOT proposed by Germeroth et al. (2019), the CFA indicated 
a good model fit on all indices as shown in Table 6, and all factor loadings were significant  
(see Figure 3). Parameter estimates revealed standardized factor loadings ranging from 0.40 to 
0.93, and R2 values between 0.16 and 0.86 (see Table 7). Children’s role-playing had the highest 
value on these estimates (0.93 and 0.86), while child-created props had the lowest (0.40 and 0.16). 
Because the child-created props dimension violated the cutoff value for R2 estimates, the model 
was run again without this dimension. The model fit was not significantly improved by this adjust-
ment nor was it conceptually meaningful to remove this dimension so no further exploration of this 
was undertaken and the original model was retained.

We also examined descriptive statistics of the two-factor model of MPOT. Findings revealed 
that mean scores tended toward the lower end of the scale, with the adult-focused domain produc-
ing slightly higher results (child-focused: M = 1.68; adult-focused: M = 2.15). See Table 8 for more 
information about the descriptive statistics.

Table 6. Fit indices for the two-factor model of MPOT. 

Model of MPOT CFI RMSEA SRMR TLI

Two-factor model 0.99* 0.05* 0.04* 0.98*

*Good fit CFI = >0.90 RMSEA = ⩽0.05 SRMR = ⩽0.05 TLI = >0.90.



Karlsen et al. 11

Correlation patterns

Correlation analysis showed few significant correlations between CLASS and MPOT domains with 
values between −0.01 and 0.16. However, albeit weak, significant positive correlation between adult- 
and child-focused domains of MPOT and the classroom organization domain of CLASS were found 
(0.14 and 0.16 respectively). We also found a weak positive correlation (p<0.2) between CLASS 
instructional support domain and MPOT’s child-focused domain as shown in Table 9.

Discussion

This study used data from 125 multi-ethnic Norwegian ECEC centers to explore the factor structure of 
CLASS and MPOT using a CFA. The aim was to investigate whether the original factor structures of 
these tools would be supported in a free-play focused context. Correlation patterns between the tools 
were also analyzed to establish if there was an association between CLASS and MPOT domains.

Table 7. Standardized factor loadings and R2 for the two-factor model of MPOT.

MPOT dimension Standardized factor loading (⩾0.40) R2 (⩾0.25)

Child-created props 0.40 0.16
Metaplay 0.69 0.48
Play interactions 0.66 0.43
Children’s role playing 0.93 0.86
Role speech 0.83 0.69
Center management 0.53 0.29
Teacher intervention 0.82 0.68

Table 8. MPOT descriptive statistics.

Domains and dimensions Mean (SD) Range

Child-focused 1.68 (0.40) 1–2.8
 Child-created props 1.54 (0.46) 1–3
 Child metaplay 1.54 (0.51) 1–3
 Play interaction 2.10 (5.1) 1–3.5
 Children’s role-play 1.50 (0.49) 1–3
 Child role speech and communication 1.72 (0.61) 1–3.5
Adult-focused 2.15 (0.52) 1–3.5
 Center management 2.25 (0.70) 1–4
 Teacher intervention 2.06 (0.52) 1–4

Table 9. Correlations between CLASS and MPOT domains.

Domains 1 2 3 4 5

1. Adult-focused domain (MPOT)  
2. Child-focused domain (MPOT) 0.31  
3. Instructional support domain (CLASS) 0.05 0.12  
4. Classroom organization domain (CLASS) 0.14^ 0.16* 0.29  
5. Emotional support domain (CLASS) −0.02 −0.01 0.34 0.53  

*p < 0.1; ^p < 0.15.
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Support for the factor structure of CLASS

To evaluate the factor structure of CLASS, and answer our first research question, we used results 
of the CFA based on CLASS data. Similar to previous studies (for overview see Li et al., 2020), 
initial results of the three-factor model indicated acceptable fit indices on all but one indicator.  
The fact that our initial findings needed adjustments, reflecting what others have found, is notable. 
Our study adds to previous findings by including a larger sample size than most as well as  
a multi-ethnic sample from outside of the United States while still producing similar results. Our 
multi-ethnic sample also adds to previous discussions about the applicability of CLASS with these 
samples and planned changes related to this (see Teachstone.com).

Our findings of lower factor loadings and R2 values on the negative climate and language 
modeling dimensions compared with some previous studies are also noteworthy. Although it is not 
uncommon to find low factor loadings on the negative climate dimension (see, for example, 
Pakarinen et al., 2010; Stuck et al., 2016), factor loadings on this dimension did not violate the 
cutoff value (⩾0.40) in our model, nor did removing this dimension improve the model. The 
negative climate dimension assesses the level of negativity in ECEC groups by focusing on, for 
example, negative affect and punitive control. Previous studies have found this dimension shows, 
in general, little variation across groups (La Paro et al., 2004; Pakarinen et al., 2010), and based on 
our findings of low factor loadings, our data supports this.

It is not as typical to find low factor loadings on the language modeling dimension, however. 
This dimension focuses on frequency, sophistication and quality of language stimulation through, 
for example, back-and-forth conversations, open-ended questions and language extension. Because 
diversity in language was not only represented by children but also staff, as others have empha-
sized, our findings here highlight the need for further research with diverse samples and a review 
of the tool’s applicability in multi-ethnic settings (Barnes-Najor et al., 2020; Bichay-Awadalla and 
Bulotsky-Shearer, 2021).

Although we conclude that the three-factor model of CLASS was only marginally acceptable 
due to questionable RMSEA values, cut-off values are not universally agreed upon (e.g., Marsh et 
al., 2004). Nonetheless, one explanation for the slightly higher than desirable RMSEA value may 
be due to the fact that RMSEA measures absolute fit, not taking into consideration the complexity 
of the model (van Trijp et al., 2021). Interestingly, Li et al. (2020) report on an unpublished study 
of the three-factor structure of CLASS in the United States in which RMSEA values did not meet 
the acceptable criteria (0.13), indicating our results may not be so unusual.

Support for the factor structure of MPOT

To evaluate the factor structure of MPOT, and further answer our first research question, we used 
the results of the CFA based on MPOT data. These results supported the two-factor model of 
MPOT proposed by Germeroth et al. (2019) with good fit indices and factor loadings on all but one 
dimension. These findings indicate that our data fit the original model well despite slight deviation 
from the prescribed observation protocol and a different context. In addition, descriptive statistics 
were not dissimilar to those found in the United States (see Germeroth et al., 2019).

Low factor loadings related to child-created props, however, may be due to our particular sam-
ple. This dimension emphasizes props made by children or creative use of existing props. It is 
uncommon to find many child-made props in Norwegian ECEC, which may have led to only slight 
variation on this dimension between groups and having little influence on the model, thus produc-
ing low factor loadings (Ximénez, 2009). Previous studies have found that although Norwegian 
ECEC settings have a relatively large selection, materials are often stored out of children’s reach 
(Rove Nilsen, 2021). If this is true for our sample, little variation in children’s creative use of props 
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may have been seen due to only a selection of props being available for spontaneous use. Another 
aspect of this is the type of props accessible to children. If adults decide which props should be 
available at child level, children may be restricted to ‘ready-made’ or ‘appropriate’ props – impos-
ing unimaginative views on prop use. With such restrictions, little variation in scores is likely. 
Nonetheless, keeping this dimension in the model is still conceptually and theoretically meaningful 
even in the Norwegian context, but further research into variation of scores on this dimension 
across groups may be beneficial to better understand the low factor loadings on this dimension.

Associations between the tools

To assess associations between CLASS and MPOT domains, we used results of the correlation 
analysis to answer our second research question. Our findings point to a weak correlation between 
CLASS and MPOT domains, indicating that dimensions assessed by the two tools are unrelated 
and that the use of several tools may better capture children’s experiences in ECEC. This is 
expected since, in general, CLASS focuses specifically on adult facilitation of support for learning 
and development, while MPOT focuses more heavily on child-initiated actions – therefore assess-
ing two different types of interactions. Using CLASS alone may lead to a less refined assessment 
of the quality of peer interactions or child-initiated activities during play.

Due to weak yet significant correlations found between MPOT domains and organization and 
instructional support rated by CLASS, our findings also indicate that these domains are somewhat 
related. Focusing on how this finding indicates the complementary nature of these tools, improve-
ments on CLASS scores could influence scores on MPOT domains in other areas. Moreover, the 
CLASS emotional support domain was not significantly correlated with either of the MPOT 
domains, indicating high emotional support in ECEC may not necessarily reveal high-quality sup-
port for peer interactions and facilitation of play. Further, high support for learning and organiza-
tion may not be enough to indicate adequate support for peer interactions or play as measured by 
MPOT. Although MPOT was not designed to assess ECEC quality per se, because play takes up 
such a large part of the day in Nordic ECEC culture, assessment of pretend play maturity in this 
context may indicate important aspects of quality. By evaluating the extent to which CLASS and 
MPOT overlap in their assessment of ECEC quality, a more comprehensive exploration of quality 
may be possible. Overall, our findings suggest these tools may assess different aspects of children’s 
experiences in ECEC, confirming their use together as a way to assess quality in free-play focused 
contexts. This also indicates that using only one tool exclusively may result in insufficient informa-
tion about the support young children receive in free-play focused settings.

Limitations and further studies

Because data was only collected in one city, further research assessing variation in scores across 
regions may be beneficial to better understand the use of these tools in other free-play focused 
contexts. Additionally, although care was taken to ensure centers represented the city districts they 
were situated within, they are part of an intervention study.

Focusing on our findings related to CLASS, our choice of predetermined situations for observa-
tions can be viewed as a limitation due to possible variation between scores. We argue, however, 
that this is also a strength as it enables comparison across situations. Although prescribed activities 
are not given by the CLASS manual, results did not reveal large differences from previous 
findings.

Finally, although it is common for researchers to make use of modification indices, research into 
their value has shown varying results (see Whittaker, 2012 for discussion). Nonetheless, it is not 
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unusual to adjust the CLASS three-factor model in validation studies both in the United States and 
internationally (Li et al., 2020). In addition to what others have found about the applicability of 
CLASS across contexts, our findings add to calls for the tool to be adapted to be more inclusive for 
multi-ethnic settings (Barnes-Najor et al., 2020; Bichay-Awadalla and Bulotsky-Shearer, 2021).

Conclusion

Our findings of support for the original two-factor model of MPOT and partial support for the 
three-factor model of CLASS add to limited validation studies in free-play focused contexts, while 
encouraging further research across contexts. Because ECEC is becoming increasingly multi-eth-
nic in many regions, including free-play focused contexts, our findings about the applicability of 
tools in these types of settings are important. This is further emphasized by the current review of 
CLASS underway (see Teachstone.com) and recent calls for research with these types of samples 
(Barnes-Najor et al., 2020; Bichay-Awadalla and Bulotsky-Shearer, 2021). Since correlation pat-
terns revealed that CLASS and MPOT measure different aspects of quality, using these tools to 
complement each other when assessing quality in free-play focused contexts may provide a richer, 
more holistic representation of quality in these settings. Finally, our findings offer important con-
siderations when using standardized tools across contexts.
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