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Abstract
Authors: Susanne M. Karlsen and Nina Lode

Title: Validation of the Classroom Assessment Scoring System (CLASS) Pre-K and Toddler

in Norwegian kindergartens

Supervisors: Egil Nygaard and Sophie Havighurst

Background: Caregivers and other adults play significant roles in shaping children’s

development, both cognitive, social and emotional. Caregivers are often mentioned as the

primary socializers of emotion, but recent research also points to the influence of other adults,

such as teachers in schools and kindergartens. In addition, kindergarten quality in itself has

been shown to affect outcomes in children, in that good quality can enhance both social,

cognitive and emotional development. Kindergarten quality is admittedly difficult to

measure, and process quality in particular. Process quality concerns children’s experiences in

the classroom with a particular focus on their interaction with teachers, peers and materials

and activities. The Classroom Assessment Scoring System (CLASS) is an observational tool

developed to assess process quality, and more specifically to evaluate the teacher-child

relationship. Neither the Pre-K (4-6 years) or Toddler (1-3 years) versions of CLASS have

been validated in a Norwegian sample. The main goal of the present study is to validate the

CLASS Pre-K and Toddler in a Norwegian kindergarten sample, by investigating the

construct and criterion-related validity.

Method: The sample used in the present study was drawn from 27 Norwegian kindergartens

that were the control group of a larger Tuning in to Kids intervention trial (N = 49). All

kindergartens in the sample were observed using CLASS. In addition, 221 teachers and 187

caregivers of children responded to self- and other-report measures (CTNES for teachers,

ERC and BPM for caregivers). The construct validity of CLASS was investigated by

performing factor analyses separately for Pre-K and Toddler versions of CLASS.

Criterion-related validity was investigated by performing mixed models for CTNES, ERC,

and BPM, using the Emotional Support (Pre-K) and Emotional and Behavioural Support

(Toddler) domains from CLASS.
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Results: The factor analyses supported the three-factor structure for Pre-K and the two-factor

structure for Toddler, in accordance with the original factor structures. A positive relationship

was found between the CLASS domains Emotional Support (Pre-K) and Emotional and

Behavioural Support (Toddler) and unsupportive CTNES. No other significant relationships

were found between CLASS and the outcome variables.

Conclusion: The study concluded adequate validity for CLASS Pre-K, but the validity for

the Toddler version was less clear. No evidence of good concurrent- or predictive validity

was found. More research on both Pre-K and Toddler is needed in Norway, as this study had

several limitations. As the limitations were mostly related to the criterion-related validity, the

greatest emphasis should be put on the findings on construct validity. Norway has strict

governmental guidelines regarding structural quality in kindergartens such as teacher-child

ratio and teachers education level. Process quality, on the other hand, is not regulated. The

need for a valid instrument of process quality still remains – this would enhance research on

quality in Norwegian kindergartens, and could help guide future areas of improvement in

quality work.
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1 Introduction

1.1 Brief description of thesis

Significant adults and caregivers play an important role in children’s development (World

Health Organization, 2004). Most children in Norway today attend kindergarten, and it is

known that kindergarten staff and the kindergarten environment influences children’s

development (Peisner-Feinberg, 2007). There are several ways of assessing kindergarten

quality, and the current thesis will focus specifically on process quality. Process quality

concerns the relationship between teachers and children, amongst children, and between

caregivers and kindergarten (Moa & Wold Olsen, 2014; Sommersel et al., 2013). It also

includes how resources are applied and pedagogical competence is utilized. Process quality

influences children more directly as it concerns children’s interactions with the environment.

Previous research has found process quality to be predictive of many positive outcomes in

children (Brandlistuen et al., 2015; Løkken et al., 2018; Solheim, 2013; Wang et al., 2014).

Having valid instruments to measure process quality could contribute to enhancing quality in

Norwegian kindergartens and subsequently improve children’s outcomes. One way to assess

kindergarten quality, and process quality in particular, is to use an observational assessment

tool called the Classroom Assessment Scoring System (CLASS). CLASS has been widely

utilized, and research has found support for good psychometric properties in other countries

(Bihler et al., 2018; Hamre et al., 2013; Hu et al., 2016; Leyva et al., 2015; Pakarinen et al.,

2010; Stuck et al., 2016). The psychometric quality of CLASS in Norwegian kindergarten

samples has not been investigated. This study will investigate the validity of CLASS using

versions of the measure for two different age groups: Pre-K and Toddler. Firstly, the study

will look into the factor structure of CLASS, and whether it replicates the original structure

outlined by Pianta et al. (2008). Secondly, this study will focus on the construct validity of

the CLASS instruments, by investigating if there is consistency between the observational

measure and the kindergarten teachers’ self-reports on how they manage children’s negative

emotions, and by that, the teachers’ emotion socialization.

Developmental studies suggest that kindergarten quality can affect children’s social

and emotional abilities in both positive and negative ways (Peisner-Feinberg, 2007;

Peisner‐Feinberg et al., 2001). Therefore, this study will also look at the predictive validity of
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CLASS, specifically regarding the relationship between the measure’s constructs and

children’s emotion regulation, socialization and problem behaviour.

1.2 Basic emotions and emotional competence

1.2.1 Basic emotions

According to Izard (2010), emotions consist of neural circuits and response systems, and a

feeling state or process that motivates and organizes cognition and action. Most researchers

agree that there are six basic emotions; happiness, sadness, anger, fear, surprise and disgust.

These emotions seem to be recognizable in all human cultures (Matsumoto et al., 1988; Yan

et al., 2015), although there are some cultural variations (Elfenbein & Ambady, 2002). In

addition to experiencing and feeling emotions, children must develop the ability to

understand and regulate their emotions. In their early years, children need help understanding

and managing their emotions, and guidance on how and when to express their feelings

(Hernes & Larsen, 2014, p. 86).

1.2.2 Emotional competence

Emotional competence is a hypernym that includes emotion regulation, emotional

expressiveness and emotion knowledge, and it is crucial to children’s ability to interact with

and understand others and oneself (Denham et al., 2003). Although separate concepts, these

domains also intertwine, meaning for example that children who experience and express

intense emotions, often have more difficulties regulating them as well (Denham, 2019, p.

508).

Having emotion knowledge means being able to understand the emotions of oneself

and others, and in turn reacting appropriately to those emotions (Denham et al., 2003). This is

important for prosocial interactions such as attaining and maintaining friendships. The first

step in understanding emotions is recognizing them, both in oneself and others. By the age of

5-7 months, infants can discriminate between various expressions, including sad, happy and

angry (Caron et al., 1988; Walker-Andrews & Lennon, 1991). From their first birthday,

infants start using social referencing when faced with novel or ambiguous stimuli (Klinnert et

al., 1986), by monitoring adults’ affective displays to regulate themselves and to understand

the surrounding environment. When they are able to recognize emotions in others, and have

started developing their language skills, children can also start labeling emotions. By the age

of three, most children can label some emotions (Denham, 1986), and this ability keeps on

2



increasing in the years following.

Emotional expressiveness is important for how a child is perceived by peers and

teachers. Children who express more positive than negative emotions are often rated higher

on friendliness and assertiveness from teachers, and lower on aggressiveness (Denham et al.,

2003). The prosocial effects hold true for peers as well (Denham et al., 1990).

The process of emotion regulation begins at birth, and even infants have some forms

of automatic emotion regulation: gaze aversion (Field, 1981) and self-soothing

(Heron-Delaney et al., 2015). Other than this, they rely on their caregivers for co-regulation,

where the caregiver provides comfort to help the child reduce his or her distress (Stifter &

Augustine, 2019, p. 415). As children develop, so does their ability to regulate emotions. This

happens gradually, and starts with the child using self-comforting or self-distracting strategies

(Planalp & Braungart-Rieker, 2015; Stifter & Braungart, 1995). As the capacity for emotion

regulation develops, so does the child’s ability to conform to adults’ expectations, for

example by not lashing out when angry. They become increasingly able to use cognitive

strategies to regulate their emotions, instead of behavioural strategies (Stifter & Augustine,

2019, p. 411). Development of emotion regulation is important for the development of social

competence and general functioning. Children with good regulatory control usually perform

better in school, due to their ability to pay attention and exhibit positive classroom conduct

(Duckworth et al., 2011). On the other hand, children who struggle with emotion regulation

have increased chances of developing externalizing problems (Doan et al., 2012).

As mentioned, emotional expressiveness, emotion regulation and emotion knowledge

all fall under the term emotional competence. And while a considerable part of how a child

expresses and regulates emotion is biologically determined by their temperament, emotional

competence is also influenced by others. One of the important ways emotional competence is

developed in children, is by emotion socialization from caregivers and other adults.

1.3 Emotion socialization

1.3.1 Emotion socialization from caregivers

Caregivers socialize their children by their modeling of emotional expressiveness, teaching

about emotions and reacting to their children’s emotions (Denham, 2019, p. 509). If

caregivers are open to their children’s emotions, encourage their reactions and have generally

positive emotional expressions, this will enhance the emotional competence of the child.

Warm and supportive parenting has been shown to promote empathic responses in children,
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and may serve as a model of sympathy towards others (Spinrad & Eisenberg, 2019, p. 352).

Supportive reactions to children’s emotions can help them develop knowledge and

understanding of emotions (Denham & Kochanoff, 2002). In contrast, negative parental

reactions can influence and increase externalizing emotional expressions in children

(Newland & Crnic, 2011). When a parent fails to express emotions, this can also influence

their child, as shown in the Tronick Still-Face Paradigm (Tronick et al., 1978). This study

shows how quickly infants become distressed from their mothers’ lack of emotional

expressions, and how the distress increases with each still-face period.

Entering kindergarten and school with emotional competence skills makes it more

likely the child will attain positive relationships with peers and teachers (Garner & Waajid,

2008), thus these are important skills to acquire early in life. Different aspects of emotion

socialization are important at different stages in a child’s life and development (Denham,

2019, p. 514). The support needed for a three year old might differ from a seven year old, and

children in grade school might benefit from a more age appropriate type of support, to

gradually learn to manage their own emotions.

Socialization of emotions is, like other socialization processes, influenced by culture.

Therefore, many of the findings presented might apply mostly to Western or individualistic

cultures. Studies with Japanese (Jin et al., 2017) and Indian (McCord & Raval, 2016) mothers

find that some of the maternal responses deemed negative in Western studies (minimizing or

not supporting the child’s emotions) did not yield the same negative outcomes in Japanese

and Indian children, perhaps because of the emphasis placed on harmony, community and

modesty in these collectivistic cultures. Further, a comparison of Japanese and American

children found that American children expressed more anger and aggressive behaviour, but

also had mothers who highly encouraged their emotional expressions (Zahn-Waxler et al.,

1996). This was in contrast to the Japanese mothers, who valued psychological discipline and

were more likely to discourage aggressive and antisocial behaviour in their children.

Even though the present study concerns children and adults in Norway, it is important

to keep in mind that the socialization practices that enhance and inhibit emotional

competence in Western children, might not be the same as in other cultures.

1.3.2 Emotion socialization from kindergarten teachers

When starting kindergarten, children are suddenly exposed to many new people. They learn

about social codes by interacting with other children and adults, and by observing the

behaviour of others. Teachers are, in addition to caregivers, important socializers of
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children’s emotional development (Denham, 2019, p. 521). They socialize in many of the

same ways as caregivers; by modeling, responding to and engaging with children’s emotional

expressions (Morris et al., 2013). This means they play a pivotal role in promoting positive

development in children. A study by Curby and colleagues (2013) showed that consistent

emotional support from kindergarten teachers was related to better social outcomes for the

children. The quality of emotional support in kindergarten has also been found to moderate

the risk of early school failure (Hamre & Pianta, 2005).

Teachers’ abilities to help children regulate emotions is partially dependent on the

teachers’ own awareness of emotions. Ersay (2015) found that teachers with low awareness

of their own emotions were less likely to self-report that they would help the children

regulate and label their emotions. This could indicate that increasing teachers’ own emotional

competence can help them better perceive and teach children about their emotions.

1.4 Kindergartens in Norway

Kindergartens play a significant role as a socialization institution. Kindergartens in Norway

are universally accessible, regulated, and subsidized (Barnehageloven, 2005, §16), which

allows caregivers to return to work, and is a step towards a more equal labour market. Today,

92.2% of all Norwegian children aged 1-5 attend kindergarten (SSB, 2020d), which is a

marked increase from 1999, when only 58% of children attended kindergarten. This could be

related to the fact that the government decided on full kindergarten coverage in the early

2000s.

High quality kindergartens are related to numerous positive outcomes in children.

Havnes and Mogstad (2009) studied the long-term effects of kindergartens on children’s

development and concluded that kindergartens have great positive effects on children’s level

of education and labour market affiliation in adult life. A study of 75 Norwegian children

found that those who attended kindergarten had better grades when leaving middle school,

and were more likely to have started higher education at the age of 20, compared to the

children who stayed at home (Hartmann, 1992).

Early learning has a self-reinforcing effect (Heckman, 2006). This means that

differences in childhood often become more prominent in adult life. Children who do well in

school when they are young, often continue to do well, and those who perform under average

rarely bridge the gap. This emphasizes the importance of high-quality kindergartens.
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1.5 Assessment of kindergarten quality

Kindergarten quality is mainly divided into two different, but related, forms of quality:

structural quality and process quality (Howes et al., 2008; Moa & Wold Olsen, 2014;

Sommersel et al., 2013). The division of quality into these categories is somewhat arbitrary as

they influence and affect each other indistinguishably.

Structural quality refers to materials, economic resources, teachers’ educational

levels, teacher-child ratio, working conditions etcetera. These variables affect children

indirectly and are easy to quantify and conduct research on. Structural quality is a

prerequisite for achieving high quality, but it is not the sole determinant. In Norway, the

structural quality indicators are highly regulated by political guidelines. Internationally,

Norwegian kindergartens are considered to be of high structural quality (UNICEF, 2008).

Process quality can be defined as the social, emotional, physical and instructional

aspects of childrens day-to-day experiences in classrooms, with a particular focus on

children's interactions with teachers, peers, and materials and activities (Howes et al., 2008).

It concerns the activities and learning opportunities children have in kindergarten, effective

teaching, and the teacher-child relationship. The focus of this study will be on process quality.

1.6 Process quality in Norwegian kindergartens

1.6.1 How does process quality impact children?

The Norwegian Institute of Public Health reported that the greatest association with

children’s functioning was found when examining process quality (Wang et al., 2014). A

good teacher-child relationship was associated with better language skills, less behavioural

problems (both externalizing and internalizing) and better adaptation, also called school

readiness. Good teacher-child relationships could explain 41% of the variance in school

readiness (Wang et al., 2014). The causal direction was not clear, meaning that children with

better functioning could also be better at forming good relationships with their teachers.

Løkken et al. (2018) found an association between teacher-child interaction quality and

empathy in children, and a marginal association between interaction quality and self-control.

A report by Brandlistuen and colleagues (2015) for the Norwegian Institute of Public Health

(FHI) found significant relationships between teacher-child relationships and behavioural

outcomes in vulnerable children. The study used the self-report measure from teachers to

measure the amount of closeness and conflict in relationships to the children. A lack of

closeness was related to both externalizing and internalizing behaviour problems in all
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children, but the effect was strongest for girls who were born premature, with low birth

weight or with delayed motor or social development. High conflict was related to more

externalizing behaviour problems for all children. In a doctoral thesis on the impact of

kindergartens on children's outcomes, Solheim (2013) found that a positive teacher-child

relationship was related to better social skills in first grade of primary school. This effect was

only significant for children with low or medium relational risk defined as disorganized

attachment.

Taken together, these findings show that process quality in Norwegian kindergartens

has an important impact on children’s development. A good teacher-child relationship seems

to be especially important for vulnerable children, but when the difficulties are too severe, a

good teacher-child relationship might not be enough to buffer these effects.

1.6.2 Do Norwegian kindergartens have high process quality?

Ree and Emilson (2020) used video recordings from Norwegian kindergartens to evaluate

how teachers and children communicate. The results showed that teachers most prominently

used closed questions and controlled what content to communicate with the children. This

communication form results in children being passive receivers. More explorative

communication forms using open ended questions were less frequently observed. This gives

evidence of a low interaction quality, which is an important aspect of process quality. Another

observational study also investigated the quality of interactions between teachers and toddlers

in Norwegian kindergartens (Bjørnestad et al., 2020). This study found moderate to good

basic interaction skills, including sensitive responsiveness, but found low quality for the more

educational aspects of interaction. An assignment report for the County Governor (Lekhal &

Vigmostad, 2014) found great variability in the relationship between teachers and children, as

measured by a teacher-report. Most teachers reported evaluating their relationship with the

children as good, but about 5% of the teachers responded that the teacher-child relationship

was “not good”. Moa and Wold Olsen (2014) found that many teachers had an inner

motivation to work with children, which was related to higher process quality.

The results from this sparse collection of studies imply that Norwegian kindergartens

have low to medium interaction quality between teachers and children. Teachers are

motivated to work, which is related to better process quality. The overall process quality can

be considered of moderate level.
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1.6.3 Knowledge gap

From the literature it is evident that process quality is difficult to measure, and a variety of

instruments are used to examine this aspect of kindergarten functioning. Many use

observational methods, which allow observation of the interactions directly. Some

standardized observational methods include the Caregiver Interaction Profile (CIP), Early

Childhood Environment Rating Scale (ECERS) and Infant/Toddler Environment Rating Scale

Revised (ITERS-R). Other methods use qualitative measures such as interviews with children

or teachers, or analysis of video recorded sessions. Some use self-reports completed by

teachers. Using a multitude of different measures can be beneficial for gaining a wide

knowledge base, but it can also make it difficult to compare results across studies. This

causes there to be no common operationalization, and studies might measure slightly

different aspects of process quality. A prerequisite for using any measure is the need for good

reliability and validity. The aforementioned studies, which investigated process quality in

Norwegian kindergartens, varied by how well the psychometric properties were described.

Some did not report on validity and reliability altogether, and some of the measures were not

validated in a Norwegian context. Having a good instrument to measure process quality in

Norwegian kindergartens with sound psychometric properties, is desirable. This could

improve the generalizability of the results across studies, be used as a quality indicator for

kindergartens, and guide efforts to intervene for improvement.

Pianta and colleagues developed an observational method that aims to measure

process quality in kindergartens and schools, namely the Classroom Assessment Scoring

System (CLASS), that also creates a method for interventions and feedback to kindergartens.

1.7 CLASS

CLASS focuses on the heart of great teaching – the teacher-child interaction (Teachstone

Home, n.d.) – and is designed to improve this interaction. CLASS has been widely utilized

worldwide, and especially in the United States, where it is part of the Head Start monitoring

process and a component of the Quality Rating and Improvement System (QRIS).

CLASS was developed in the United States. It originally started out as an

observational method to evaluate mother-infant interactions, and was called the Observation

Record of Caregiving Environment (ORCE) (Buell et al., 2017). The researchers wanted to

include other adult interactions, such as teachers, in their measure. From this, the Classroom

Observation System (COS) was invented. ORCE and COS were both child-centered
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observational methods. CLASS was developed as the interest in quality of early care and

education grew, and the method became teacher-centered as opposed to the previously

child-centered methods. Since then, CLASS has continued to evolve. CLASS has developed

observational instruments to measure quality all through toddler and pre-school years to the

K-12 and high school years. The underlying dimensions that CLASS consists of are almost

the same for all grade-levels, but the way these dimensions are expressed in classrooms may

change as children mature. Developing an instrument that is attuned to children’s

developmental state, but is based on the same underlying principles and theories, ensures a

common language to discuss quality across grades. CLASS Pre-K (4-6 years) and Toddler

(1-3 years) are developed to measure interaction quality in kindergartens.

1.7.1 CLASS Pre-K

CLASS Pre-K has three domains that include 10 different dimensions. The domains are

Emotional Support, Classroom Organization and Instructional Support. The first domain,

Emotional Support, consists of the dimensions Positive Climate, Negative Climate, Teacher

Sensitivity and Regard for Student Perspective. This domain focuses on teachers’ abilities to

support social and emotional functioning in the classroom. Key elements are the emotional

connection between teachers and children, interactions with an emphasis on children’s

interests, and the awareness and responsivity teachers have for children’s concerns. The

second domain, Classroom Organization, includes the dimensions Behaviour Management,

Productivity, and Instructional Learning Format. This domain focuses on classroom processes

which organizes the children’s time, behaviour and attention. Classrooms provide most

opportunities for learning when children are well-behaved, interested and engaged, and

consistently have things to do. A key aspect of this domain is active learning in children. The

theoretical underpinnings of Classroom Organization is based on constructivist theories

(Pianta et al., 2008). The final domain is Instructional Support, and it includes the dimensions

of Concept Learning, Quality of Feedback and Language Modelling. Gaining usable

knowledge (learning how facts are interconnected, organized, and conditioned on one

another) and metacognitive skills are related to cognitive development. Instructional Support

aims at improving these skills in children by promoting higher-order thinking, extending

children's learning, and encouraging language.
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1.7.2 CLASS Toddler

CLASS Toddler consists of two domains made up of eight dimensions. The two domains are

Emotional and Behavioural Support and Engaged Support for Learning. Emotional and

Behavioural Support includes the dimensions Positive Climate, Negative Climate, Teacher

Sensitivity, Regard for Child Perspectives, and Behaviour Guidance. This domain is

equivalent to the Emotional Support domain from Pre-K, but reflects the fact that teachers’

social-emotional and behavioural interactions with toddlers are more interconnected than

with older children. The second domain, Engaged Support for Learning, consists of the

dimensions Facilitation of Learning and Development, Quality of Feedback, and Language

Modelling. This is equivalent to the Classroom Organization and Instructional Support

domains from Pre-K. The focus of this domain is teachers’ support of cognition, engagement

and language.

1.7.3 CLASS, process quality and emotion socialization

As previously mentioned, teachers are important role models in children’s lives and facilitate

learning and development. The emotional environment in kindergarten and the teacher-child

relationship impacts children’s social and emotional development (Curby et al., 2013; Morris

et al., 2013). In kindergarten research, this is included in the concept of process quality.

CLASS is an instrument designed to measure classroom processes and is especially

developed to evaluate and improve the teacher-child relationship (La Paro et al., 2004). The

domains Classroom Organization, Instructional Support, and Engaged Support for Learning

are primarily concerned with children’s cognitive and language development. The domains

Emotional Support (Pre-K) and Emotional and Behavioural Support (Toddler) are

predominantly concerned with the emotional environment in kindergartens. These aspects of

kindergarten functioning may be related to other concepts such as emotion socialization,

knowledge and expressiveness – overall referred to as emotion competence. Knowing that

acquiring emotion competence is important for children’s outcomes later in life, it might be

important to examine the emotional and behavioural dimensions of CLASS further.

1.8 Validity of CLASS

CLASS Pre-K and Toddler has been examined in several research papers, and the findings

generally conclude with satisfying reliability and validity. Support for the validity, reliability,

and the use of CLASS has been found in the United States (Hamre et al., 2013), Finland
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(Pakarinen et al., 2010), Germany (Bihler et al., 2018; Stuck et al., 2016), China (Hu et al.,

2016), and Chile (Leyva et al., 2015). A study also found evidence of good validity and

inter-rater reliability for CLASS used in Norwegian lower-secondary schools (CLASS-S)

(Westergård et al., 2019). Although the studies yielded satisfying levels of validity and

reliability, there has been mixed results when assessing the construct validity.

1.8.1 Construct validity

Construct validity is considered the most important type of validity and must be based on a

theoretical framework. It evaluates to what extent an instrument measures the intended

concept. Construct validity is considered superior to all validity aspects (Goodwin & Leech,

2003), and includes convergent validity and discriminant validity (Carmines & Zeller, 1979).

Convergent validity measures to what extent the instrument is related to other constructs that

it theoretically should be related to, and divergent validity measures to what extent the

instrument is not related to measures it is not theoretically meant to be related to. A common

way of evaluating construct validity is by performing factor analysis or structural equation

modelling.

For CLASS Pre-K there has been uncertainty about whether the original three-factor

model or a bifactor model fit the CLASS data best. Hamre et al. (2014) found that a bifactor

model fit the data better and had better theoretical value. A bifactor model has one general

factor which loads onto all the observable dimensions, in addition to grouped factors which

load onto some of the same dimensions. The general factor and the grouped factors are

uncorrelated, in contrast to a two-factor model. Using a bifactor model can therefore avoid

the issue of multicollinearity when assessing the model’s predictive value. However, the

study found significant correlations between the three-factor model and children’s outcomes,

and emphasized the simplicity of the three-factor model (Hamre et al., 2014). In general, the

three-factor model has satisfactory fit to most data, and is better than a one-factor, two-factor

or bifactor model. Alternative models would add complexity to the scoring process. Other

studies have also investigated the construct validity of the CLASS Pre-K. Hu et al. (2016)

found support for the bifactor model in a Chinese kindergarten sample, but concluded that the

three-factor structure had the best fit. Bihler et al. (2018) found support for the original

three-factor structure in German kindergartens, but no support for a bifactor model. Another

German study investigating CLASS Pre-K found that a two-factor model, where Emotional

Support and Classroom Organization was combined to a single domain, had a marginally

better fit compared to the three-factor structure (Stuck et al., 2016). Pakarinen et al. (2010)
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found evidence for the three-factor model in Finnish kindergartens when Negative Climate

was excluded. To make the model fit, they made the residuals of Productivity correlate with

the residuals of Behaviour Management, and the residuals of Quality of Feedback correlate

with the residuals of Concept Development. This study also found high correlations among

the domains. Leyva et al. (2015) found support for the three-factor model in Chilean

kindergartens when the residuals of several of the dimensions were allowed to correlate.

Few studies were found that investigated the construct validity of CLASS Toddler. A

study from the Netherlands found an overall good fit for the original two-factor model for

CLASS Toddler (Slot et al., 2016). However, the study concluded that a three-factor model fit

the sample better. An American study found support for the two-factor structure which had a

better fit compared to a single-factor model (Bichay-Awadalla & Bulotsky-Shearer, 2021).

Taken together the results indicate that, for Pre-K, the three-factor model had the best

fit across many different cultures. However, most studies found that the model improved with

small adjustments. The construct validity for Toddler was less researched, and the results

were inconclusive.

1.8.2 Criterion-related validity

Criterion-related validity is used to evaluate to what extent the instrument can estimate

important outcomes that are external to the instrument itself. It is often divided into two

types: predictive validity and concurrent validity (Carmines & Zeller, 1979). Predictive

validity concerns future outcomes, and concurrent validity concerns outcomes at the same

time. Criterion-related validity is estimated based on the correlation between the instrument

and the outcome measured, which should be theoretically connected.

When using CLASS as a measure of quality, it is important to investigate whether

CLASS scores can predict child outcomes, and if high quality kindergartens impact children

in meaningful ways. Perlman et al. (2016) conducted a meta-analysis of all available research

up to July 2015, containing associations between CLASS scores and child outcomes for

American preschool-aged children. This study found a small, but significant positive

correlation between the Instructional Support domain and social skills, as measured by the

Social Skills Rating System, and a small positive correlation between Classroom

Organization and children’s self-regulatory abilities, as measured by the Preschool

Self-Regulation Assessment (PSRA)/Pencil Tapping. Hamre and colleagues (2014) was one

of the studies included in the meta-analysis which found a positive correlation between

Classroom Organization and PSRA. This study also found a positive correlation between
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Instructional Support and childrens gains in language and literacy, and found that Emotional

Support was related to decrease in inhibitory control. Leyva et al. (2015) found a significant

positive correlation between Instructional Support and children's early writing and executive

functioning as measured by Pencil Tapping, but the effect size was small. La Paro et al.

(2014) found that the Emotional and Behavioural Support domain from the CLASS Toddler

was able to predict differences in child behaviour problems, with higher scores on the domain

being related to fewer behaviour problems, however the effect size was small. Pakarinen et al.

(2020) found that higher quality of the Emotional Support domain was related to more

prosocial behaviour, but the results were marginal. The same study did not find a significant

relationship between Emotional Support and antisocial behaviour. Hatfield et al. (2013)

investigated 63 kindergartners and found support for greater decline in cortisol levels for

children attending kindergartens with higher scores on the Emotional Support domain. This

could indicate that a more emotionally supportive environment, as measured by CLASS

Pre-K, could reduce stress levels in children. The results were not replicated for Classroom

Organization or Instructional Support.

These results show that CLASS is related to numerous child outcomes, strengthening

the validity of the measure. Emotional (and Behavioural) Support is related to lower cortisol

levels, less behavioural problems, and more prosocial behaviour. Classroom Organization is

related to inhibitory control and literacy gains, and Instructional Support is related to better

social skills, language skills and executive functioning. The findings are in accordance with

the theoretical framework of CLASS. However, the effect sizes were often small, and many

studies only found significant results for one of the domains. Children experience rapid

developmental change in the first five years of life. Considering that studies using CLASS

find correlations to outcomes in children, it underlines the importance of high quality

kindergartens for children’s development.

Little research was found investigating the concurrent validity of CLASS Pre-K or

Toddler. Pakarinen et al. (2010) found evidence of good concurrent validity in Finnish

kindergartens. Teachers self-rated affection was positively related to Emotional Support and

Classroom Organization, and teacher-reported efficacy was positively related to Emotional

Support. Instructional support was not related to neither teacher-reported affection nor

efficacy. Another study used a three-domain structure for CLASS Toddler and found a

negative relationship between teacher-child ratio and Emotional Support and Engaged

Support for Learning (Slot et al., 2016). La Paro et al. (2004) compared an old version of the

CLASS Pre-K measure (with two domains and nine dimensions) with two other observational
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measures: Early Childhood Rating Scales - Revised Edition (ECERS) and Snapshot. The

results showed that CLASS was related to ratings from the ECERS and Snapshot in the

expected direction and magnitude, giving evidence to good concurrent validity.

The scarce literature on concurrent validity suggests overall good validity. However,

more research would be needed before concluding firmly.

Given the good psychometric properties of CLASS found in different countries, the

measure could be a valuable asset to the research on process quality in Norwegian

kindergartens. No previous studies were found that investigated the validity of CLASS in

kindergartens in Norway.

1.9 The present study

The Norwegian Directorate for Education and Training states that children’s well-being and

development is the main goal for all quality work in the kindergarten sector (Udir, 2017).

Research has shown that the teacher-child relationship, which is an important part of process

quality, is important to ensure children’s well-being and development, and that teachers are

important role models and socializers of children’s emotional competence.

Norwegian kindergartens have strict guidelines supervising structural quality

indicators, but process quality has a more direct influence on children, and should be given

attention when improving kindergarten quality. Previous research from Norway shows great

variability in the instruments used to evaluate process quality, with mixed psychometric

properties. This study aims to investigate the validity of the CLASS instrument which has

been readily utilized around the world. More specifically, CLASS Pre-K and CLASS Toddler

will be evaluated by investigating the construct validity and criterion-related validity

(concurrent and predictive).

Construct validity will be investigated by conducting factor analyses to see whether

the original structure is replicated in the Norwegian sample. Criterion-related validity will be

investigated in two ways. The predictive validity will be evaluated by CLASS’ ability to

predict outcomes in children: emotion regulation and problem behaviour, as measured by the

Emotion Regulation Checklist (ERC) and Brief Problem Monitor (BPM) respectively. Both

outcome variables will be measures filled out by children’s caregivers. Concurrent validity

will be evaluated by looking at the relationship between observed process quality (CLASS)

and teachers’ self-reported ability to respond to children’s negative emotions, using an

adapted version of the Coping with Toddler’s Negative Emotions Scale (CTNES).
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If the factor structures are replicated, it would be preferable to only use the domains

from CLASS that target emotional support and behaviour specifically; Emotional Support

(ES) from Pre-K and Emotional and Behavioural Support (EBS) from Toddler. This is

because the CTNES, ERC and BPM are all related to emotional and behavioural outcomes,

and these are most closely measured in the ES and EBS domains.

Research question 1: construct validity

Is the factor structure of CLASS, as measured in Norwegian kindergartens, similar to the

original factor structure? CLASS measures from two time points (T1 and T2) will be

combined to evaluate the factor structure.

Hypothesis: The original CLASS factor structures will be replicated for both CLASS

measures (three factors for Pre-K and two factors for Toddler).

Research question 2: concurrent validity

Is CLASS related to how teachers respond to negative emotions in children (supportive

responses and unsupportive responses), as measured by the Coping with Toddler’s Negative

Emotions Scale (CTNES)? CLASS at T1 will be compared to CTNES scores at T1.

Hypothesis: We expect higher CLASS scores to be related to supportive responses from

teachers. Lower CLASS scores are expected to be related to unsupportive responses.

Research question 3: predictive validity

Is CLASS able to predict children’s emotion regulation and behavioural problems

(externalizing and internalizing), as measured by the Emotion Regulation Checklist (ERC)

and Brief Problem Monitor (BPM)? CLASS scores at T1 will be compared to ERC and BPM

scores at T2.

Hypothesis: Higher CLASS scores are expected to predict higher ERC scores in children.

Lower CLASS scores are expected to predict higher BPM scores. The results are expected to

yield small effect sizes. This is because CLASS is an observational method, and ERC and

BPM are reports filled out by caregivers on behalf of their children. CLASS and ERC/BPM

are also measures from different contexts (kindergarten and home), and the children might

not behave exactly the same in different environments. Observations or self-reports from the

same people in the same context would be expected to yield larger effect sizes.
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2 Method

2.1 Procedure

This study is a part of the Norwegian Tuning in to Kids for Kindergarten Teachers

(N-TIK-KT) project. The project is a collaboration between the Department of Psychology at

the University of Oslo, FUS kindergartens, and Kompetansetjeneste for Tidlig Innsats, with

Professor Sophie Havighurst as the Principal Investigator. FUS is a private company that runs

over 170 kindergartens in Norway.

The project aims to build teacher skills in responding to children’s emotions and

enhancing their emotional competence. Tuning in to Kids (TIK) teaches emotion coaching to

the kindergarten teachers, a way of responding to emotions that assists children in

understanding and regulating their emotions. Baseline measures were taken during August

and September of 2019, and repeated in May and June of 2020 after delivering TIK to all

intervention kindergartens. The control kindergartens received the TIK intervention in the

autumn of 2020 and spring 2021. The current study used data from the control sample (who

had not received the intervention) at two time points.

2.1.1 Ethical considerations

The project was granted approval from the Norwegian Center for Research Data (NSD). All

participants in this study gave their written informed consent before participating, and had the

opportunity to withdraw their consent at any time. All data handling was performed in

Services for Sensitive Data (TSD). Access to raw files containing sensitive information was

granted as it was necessary to calculate age of participants and connect their self-reports to

corresponding CLASS observations. After merging and connecting the original files, new

files were made where sensitive information was not included. No data material was

extracted from TSD, and the analyses presented in this study include no sensitive information

regarding any of the participants.

This study included observations of teachers and children in kindergartens. Especial

concern should be applied when conducting research on young children. Caregivers gave

consent on behalf of their child. The children were informed about the study and all

observations were conducted openly with the observers visible in the kindergarten

classrooms.
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2.2 Participants

The participants were recruited from the 49 FUS kindergartens in Norway that were a part of

the larger N-TIK-KT project. The current study used data from the 27 control group

kindergartens, so any analysis would not be affected by the intervention.

2.2.1 Kindergarten teachers

The respondents included 221 kindergarten teachers from the 27 FUS kindergartens. To

clarify, the term teacher is used for all responding employees, independent of their actual

educational background. Most teachers were female (91.7%), ranging from 19 to 68 years

(M: 38.3, SD: 9.54). The vast majority (90.9%) reported having Norwegian nationality, and

87.4% reported Norwegian to be their native tongue. Average education was minimum one

year at college or university level (58.7%), and the length of employment was on average 6.5

years (SD: 4.58) in the current kindergarten, and 11.1 years (SD: 7.14) in kindergartens

overall.

2.2.2 Caregivers and children

From 26 of the kindergartens there were 187 caregivers responding on behalf of their child.

The 27th kindergarten in the sample had no responding caregivers. The children were on

average 4.06 years (SD: 1.34) and 50.8% were boys. Most children (75.4%) had one or more

siblings. Among the responding caregivers, 84.4% were female and 98.6% reported being the

biological parent of the child. Most respondents (67.8%) were between 30 and 40 years of

age (M: 35.96, SD: 5.14), and the vast majority (91.9%) reported being cohabitated or

married. Average family income per caregiver was between 500-599 999 NOK, and the

majority of caregivers (58.3%) had completed one year or more of college or university

education. Demographic variables such as educational level, number of siblings and

nationality were representative for the Norwegian population in general (SSB, 2020b, 2020a,

2020c).

Table 1

Participants’ descriptives

N Minimum Maximum Mean SD

Teacher
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Length of employment, current kindergarten
(in years) 221 0 23 6.53 4.68

Length of employment, total in kindergartens
(in years) 221 0 35 11.14 7.14

Educational level 221 1 6 3.91 1.54

Children/caregivers

Child age (in months) 183 22.58 77.69 48.78 16.16

Caregiver age (in years) 187 21 52 35.96 5.14

Caregiver average incomeA 187 2 12 7.09 .69

Caregiver average educational level 187 1.5 6 4.54 1.28

Note: Educational level: categorical from 1 (primary school, 10 years or less) to 6 (5-6 years of
college/university education). ACaregiver average income: categorical from 1 (no income) to 12 (≧1 million
NOK annually). Presented as income per caregiver, averaged from total household income.

2.2.3 Exclusion criteria and imputation

Participants with incorrect or missing kindergarten units, or missing CLASS scores, were

excluded. Two caregivers responded on behalf of the same child, so one of the caregivers was

randomly excluded. Kindergarten teachers who did not consent to the study were excluded.

For caregivers entering an incorrect date of birth for their child (i.e. age at observation

was a negative number), the date of birth was considered missing and EM imputed based on

the kindergarten unit and date of birth variables. EM imputation can be used for several

reasons, and one of the advantages of the method is that other variables can be used to give

information about the missing data without being included in the actual model estimation

(Heck et al., 2013, p. 23). Multiple imputation was also considered, but was not a possibility

as SPSS was not able to conduct multilevel analyses on multiple imputed data. The

descriptive information presented in table 1 is based on non-imputed data.

After exclusion, the sample consisted of 221 kindergarten teachers and 187

caregivers.

2.3 Measures

2.3.1 Classroom Assessment Scoring System

As previously mentioned, CLASS Pre-K and Toddler share many similarities, but are distinct

measures. CLASS Pre-K consists of 10 dimensions and three domains, whereas CLASS

Toddler consists of eight dimensions and two domains. Each dimension consists of

behavioural markers, and these consist of quality indicators. When assessing the kindergarten

18



environment, the CLASS observers evaluate the presence and frequency of quality indicators

to give each behavioural marker a score from 1 to 7. A score of 1-2 indicates low quality, 3-5

indicates medium quality, and 6-7 indicates high quality. When all behavioural markers have

a score, the observer calculates the dimension score using the CLASS manual.

For this study, each kindergarten unit was observed three times, 15 to 20 minutes each

time. Each observation aspired to observe the environment in different settings – e.g. free

play, meals, transitions and organized play – to get a full impression. Each cycle had a score

for every dimension. The average dimension scores across all observations for each

kindergarten unit was calculated, and these averages were used to calculate the overall

domain scores in accordance with the CLASS manual.

All observations were conducted by kindergarten teachers who had completed

CLASS certification training. The teachers observed kindergartens in which they were not

employed to minimize bias. To become a certified CLASS observer, they had to complete a

two-day course and pass an observational test. An inter-rater reliability of at least 80% was

required to pass the test. The reliability was calculated by comparing the teacher’s scores to a

master coding provided by Teachstone. In addition to gaining an overall inter-rater reliability

of 80% or better, a good reliability of each dimension score was required, ensuring that no

dimensions were consistently scored above or below the master coding.

2.3.2 Coping with Toddler’s Negative Emotions Scale

The Coping with Toddler’s Negative Emotions Scale (CTNES) is based on a similar measure,

namely the Coping with Children’s Negative Emotions Scale (CCNES). CCNES is a

self-report instrument that reflects different ways caregivers respond to children’s negative

emotions (Fabes et al., 1990), and it has received support for both internal reliability and

construct validity (Fabes et al., 2002). The CTNES was developed and published in 2004

(Spinrad et al., 2004) to use with toddlers. As with the CCNES, the CTNES consists of 12

hypothetical scenarios, and asks the caregivers to rate the likelihood that they would respond

to the scenarios in different ways. CTNES has seven response styles and seven corresponding

subscales; Problem-Focused Responses, Emotion-Focused Responses, Expressive

Encouragement, Minimization Responses, Punitive Responses, Distress Responses and

Granting the Child’s Wish. Caregivers respond using a Likert scale ranging from 1 (very

unlikely) to 7 (very likely).

When evaluating the CTNES, Spinrad and colleagues (2007) found that Granting the

Child’s Wish and Distress Reactions did not factor in with any of the other subscales, and
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they suggested removing them, leaving the scale with five subscales in total. They then used

principal components analysis to divide the remaining five subscales into what they called

supportive strategies (Problem-Focused, Emotion-Focused and Expressive Encouragement)

and unsupportive strategies (Punitive and Minimization responses).

In the version of the CTNES used in the current study, two subscales were added to

the original (containing seven subscales) by the Principal Investigator of the N-TIK-KT

study; Professor Sophie Havighurst. This was done to adjust and expand the scale to include

other aspects of emotion socialization, adjust it to teachers and make it fit typical situations

encountered in the kindergarten. The new scales were called Acknowledgement responses

and Distract responses, and are thought to complement the original scales. Acknowledgement

reflects whether the teachers acknowledge and accept the child’s feelings, and Distract

reflects to what degree the teachers distracts the child when they experience emotions.

In the present study, a factor analysis was conducted that yielded somewhat the same

results as Spinrad and colleagues (2007), with two factors emerging (table 2). The first factor

included the supportive strategies (Problem-Focused, Emotion-Focused and Expressive

Encouragement) as well as the new scale Acknowledgement. The second factor included the

unsupportive strategies (Punitive and Minimization) as well as the Distress scale and the new

Distract scale. Granting the Child’s Wish was excluded as our modified version of the scale

only had four such responses. Based on this factor analysis, the remaining eight subscales

were divided into supportive strategies (Emotion-Focused, Problem-Focused, Expressive

Encouragement and Acknowledgement) and unsupportive strategies (Distress, Punitive,

Minimization and Distract). The two subscales were reliability tested, with a resulting

Cronbach’s alpha of .94 for the supportive scale and .91 for the unsupportive scale (table 9).

Table 2
Pattern matrix of CTNES

Factor 1 Factor 2

Expressive Encouragement .84 -

Emotion-Focused .87 -

Problem-Focused .85 -

Acknowledgement .77 -

Distress - .59

Minimization - .84
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Punitive - .84

Distract - .74

Note: Principal components analysis with Direct oblimin rotation.

The CTNES was considered a good choice for evaluating the concurrent validity of CLASS

as they both measure some components of emotion socialization in teachers. The Emotional

Support (Pre-K) and Emotional and Behavioural Support (Toddler) domains from CLASS

uses observation to evaluate the emotional environment in kindergartens. CTNES focuses on

how the teachers respond directly to children’s emotions using teachers self-report. A higher

supportive CTNES score is thought to indicate positive emotion socialization, and could

therefore correlate with a positive emotional environment indicated by CLASS.

2.3.3 Emotion Regulation Checklist

The Emotion Regulation Checklist (ERC) is an other-report instrument developed to evaluate

emotion regulation in children (Shields & Cicchetti, 1998). It comprises two scales; Emotion

Regulation (ER) and Liability/Negativity (L/N). The caregivers answer 24 statements about

their children’s ability to regulate their emotions, on a scale from 1 (rarely/never) to 4 (almost

always). ERC has been widely used to investigate different issues regarding emotion

regulation in children, for example the possible link between emotion regulation and

attachment (Borelli et al., 2010) and emotion regulation in children whose mothers express

depressive symptomatology (Blandon et al., 2008). ERC has also been translated to various

languages, and both Italian (Molina et al., 2014) and Portuguese/Brazilian (Reis et al., 2016)

studies support the two-factor solution suggested in the original ERC. The studies also show

acceptable structural and construct validity for the instrument. A Norwegian graduate thesis

(Wathne Oseland, 2019) has examined the validity of the Norwegian version of ERC, and her

findings did not support the two-factor structure. An explorative analysis failed to reveal

alternative solutions with acceptable fit and interpretability, and the thesis concludes that the

Norwegian version of ERC should be used with caution.

In the present study, Liability/Negativity scores were reversed and an average score

for both scales was calculated. The whole ERC scale was also reliability tested, with a

resulting Cronbach’s alpha of .85, generally thought to be a robust or good reliability (Taber,

2018).
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2.3.4 Brief Problem Monitor

The Brief Problem Monitor (BPM) is an abbreviated version of the Achenbach System of

Empirical Based Assessment (ASEBA), used to assess children’s externalizing, internalizing

and attentional problems (Backer-Grøndahl & Martinussen, 2018). The present study used

the BPM 1 ½-5 years version. It was translated and back-translated by Akasie Språktjenester

AS and approved by the original author (Achenbach). This translated 1 ½-5 years version has

not previously been used or validated in Norway. The 6-18 years version has been both

translated and investigated, however, and preliminary evidence suggests good internal

consistency and good construct and content validity (Richter, 2015).

BPM 1 ½-5 years, consists of 18 questions divided into two subscales: externalizing

and internalizing behaviour. The caregivers responded by either 0 (not true), 1 (somewhat

true) or 2 (very true). An average score for the subscales combined was calculated for each

child. A reliability test of the scale yielded a Cronbach’s alpha of .84.

2.4 Statistical analysis

All statistical analyses were performed in IBM SPSS, version 27, and IBM SPSS AMOS 26.

The significance level was set to 5%.

2.4.1 Factor structure of CLASS

Exploratory factor analysis (EFA) was run on CLASS Pre-K and Toddler data separately.

Observations from baseline (T1) and follow-up (T2) for all control kindergartens were used

to investigate the factor structure: 110 observations for Pre-K (57 from T1 and 53 from T2)

and 93 observations for Toddler (46 from T1 and 47 from T2). The factor structure

interpreted from the EFA and the original factor structure suggested by Pianta et al. (2008)

were then investigated by performing confirmatory factor analysis (CFA). The results from

the factor analyses were used to guide what variables to include when investigating the

criterion-related validity.

2.4.2 Multilevel modelling

Intraclass correlations (ICC) are commonly used to measure the reliability of an experimental

method, and to assess correlations within a class of data (Liljequist et al., 2019). The ICC

scores give an estimate of the total variability between individuals that is attributable to

within-group similarities (Field, 2013, chapter 20). In this study, ICC scores were calculated
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to decide whether to do a regular regression analysis or a multilevel analysis. The finding of a

significant cluster effect in either kindergartens or kindergarten units would imply the need

for a multilevel model. A commonly used cut off for ICC is 5% (Heck et al., 2013, p. 90),

which was also adopted in this study. To investigate intraclass correlations, null models were

used, and ICC was calculated for each level separately.

ERC and BPM obtained low ICC scores: for ERC a Hessian error occurred

(interpreted as close to zero) for both kindergarten and unit. For BPM an ICC score of 1.05%

for kindergarten and Hessian error for unit was obtained. The ICC scores indicated no cluster

effect for ERC or BPM. When investigating the predictive validity (research question 3), a

mixed model without a second level was performed using ERC and BPM as dependent

variables in two separate models. CLASS was the independent variable. Standard

demographic variables were used as covariates (Salkind, 2010, p. 347), in this case average

caregiver income, gender and age of the child. Average caregiver income was treated as a

continuous variable in all analyses.

Unsupportive CTNES showed substantial group-effects. The ICC score for

kindergarten was 10.5%, and for unit it was 15.5%. The effect of unit after removing the

effect of kindergarten was 7.85%. For supportive CTNES, the ICC score for kindergarten was

4.94%, which was just below the 5% cut-off value. For kindergarten unit the ICC score was

13.29%. The ICC score for unit after the effect on kindergarten had been removed was

12.12%. Including the effect of unit after removing the effect of kindergarten gave no

significant improvement to the model, as measured by difference in -2LL. It was therefore

not included in the final model. To avoid performing the same analyses twice (for unit and

kindergarten), and thereby increase the probability of a type I error, it was decided to perform

the analyses adding only kindergarten as the second level. The choice was based on the fact

that CLASS was measured at the unit level, and it was considered preferable to perform

mixed models on the superior level, which was kindergartens. The final model investigated

the effect CLASS had on CTNES scores when the effect of kindergarten was removed.

Unsupportive and supportive CTNES were included as the dependent variables in separate

analyses, with CLASS as the independent variable, and gender, education level, and length of

employment in the current kindergarten were added as covariates. Education level was treated

as a continuous variable in all analyses.

After all analyses were performed, the variables were converted to Z scores before

entered into the model, and all analyses were rerun in order to compare estimates between

models.
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2.4.3 Parametric tests

After completing the mixed model analyses, the final model and the variables were

investigated to see if the requirements for a linear model were met. Predictors and residuals

were graphed to investigate the distribution using the PP-plot and the residual distribution.

For linear models there are two main sources of bias: outliers and violations of

assumptions (Field, 2013, chapter 5). The assumptions include additivity and linearity,

normality, homoscedasticity/homogeneity and independence.

To account for outliers all variables were checked for extreme values. This study

adopted a definition of outlier as a value of ± 3 standard deviations (MIT Critical Data, 2016,

p. 166). For variables where outliers were an issue, winsorizing was used to recode the

values. An advantage of winsorization is that it preserves the fact that these cases had among

the highest or lowest values in the distribution (Reifman & Garrett, 2010).

For multilevel linear models, the assumption of independence is accounted for by

nesting groups together (in this case kindergartens). Multilevel linear models can also model

variability in heterogeneity in regression slopes by using random slopes instead of fixed.

When investigating the distributions of the results, using histograms, and skewness

and kurtosis, it was discovered that the assumption of normality was violated. The central

limit theorem states that the parameter estimate of a population will have a normal

distribution provided that the sample is big, regardless of how the shape of the sample is.

There is no fixed cut-off for what is considered a big sample, but a widely accepted value is a

sample size of 30. For heavily skewed distributions, a sample size of 100 or more is

redeemed necessary (Field, 2013, chapter 5). Considering the sample size of this study was

about 200 (221 and 187), the lack of normal distributions does not necessarily influence the

results too much following the logic of the central limit theorem. However, the skewed

distributions were tried modified by ranking values and by log-transforming the data. Using

ranked cases or log-transforming did not result in a non-significant “Test of Normality”

(Kolmogorov-Smirnov and Shapiro-Wilk) for any variables, except for unsupportive CTNES

(significance of .200 and .053 for the tests respectively). A natural log (Ln) transformation

was applied to unsupportive CTNES, but not the other variables.

The last assumption states that the outcome variable should be linearly related to the

predictors. All analyses were run using the new variables with winsorized outliers, and with

log-transformed unsupportive CTNES. Again, the parametric assumptions were investigated.

Examining the scatterplot of the dependent variables against CLASS, a linear model showed
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poor fit, explaining only a few per mille of the variance. Changing the model to cubic or

square did not improve the results. The only exception was for unsupportive CTNES, which

showed an overall satisfying fit to a linear model. The assumption of linearity is the most

important assumption. Violations of this assumption suggests the model should be considered

invalid, as it has not been described correctly.

Since there was no improvement in changing our model to a cubic or squared

relationship, it was decided to continue using the multilevel model, even though the

underlying assumptions for running this analysis were unfulfilled.
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3 Results

3.1 Research questions

Our study sought to test three hypotheses. Firstly, whether we could replicate the original

factor structure of CLASS. Secondly, whether CLASS has concurrent validity when

compared to teachers’ self-report on managing children’s emotions (CTNES). The hypothesis

predicted that CLASS would be positively related to supportive CTNES and negatively with

unsupportive CTNES. And lastly, whether CLASS has predictive validity, in the form of

predicting emotion regulation (ERC) and problem behaviour (BPM) in children. The

hypothesis predicted that CLASS would be positively related to ERC and negatively with

BPM.

3.2 First hypothesis: construct validity of CLASS

3.2.1 CLASS Pre-K

3.2.1.1 Exploratory factor analysis

Pre-K observations from T1 and T2 were combined to investigate the factor structure. The

Kaiser-Meyer-Olkin (KMO) and Bartlett's test of Sphericity for Pre-K (.87, and χ²: 728.05

Sig. .000) confirmed the benefit of performing a factor analysis.

EFA using Maximum Likelihood and Direct Oblimin on Pre-K was performed.

Examining the results using the scree plot and the Kaiser's criterion revealed two latent

factors. This factor structure resulted in a significant Goodness-of-fit (χ²: 74.73, Sig. .000).

Table 3

Pattern matrix of CLASS Pre-K

 Factor 1 Factor 2

Positive Climate .93 -

Negative Climate .23 -

Teacher Support .93 -

Regard for Student Perspective .87 -

Behaviour Management .75 -

Productivity .66 -
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Instructional Learning Format .58 -

Concept Development - .74

Quality of Feedback - .91

Language Modelling - .73

Note: Exploratory factor analysis using Maximum Likelihood and Direct Oblimin. Factor structure interpreted
from the scree plot and Kaiser’s criterion. Negative climate has been reversed.

Using the pattern matrix to identify the dimensions that fit to each factor reveals that the

original Emotional Support and Classroom Organization were forced together as a single

domain. All factor loadings were above .512, with a sample size of above 100, and were

therefore considered significant (Field, 2013, p. 681), except for Negative Climate. Forcing

the exploratory factor analysis to use three factors resulted in non-significant Goodness-of-fit

test, but also resulted in the theoretical model of three domains. The factor loadings in this

model were significant for all dimensions, except Negative Climate and Instructional

Learning Format.

3.2.1.2 Confirmatory factor analysis

Confirmatory factor analysis was performed using the Maximum Likelihood on the original

Pre-K model, and the model suggested by exploratory factor analysis (with two latent

factors).

Table 5

Maximum likelihood estimates for CLASS Pre-K

 Two-factor model Original model

CMIN 99.91, p < .000 76.12, p < .000

TLI .88 .91

CFI .91 .94

RMSEA (90% CI) .13 (.10, .16) .11 (.08, .15)

AIC 161.91 142.12

BIC 168.87 149.53

Note: Confirmatory factor analysis using Maximum Likelihood on the two-factor model resulting from the EFA,
and the original three-factor model.
Abbreviations: CMIN - Chi-Square value, denoted by χ². TLI - Tucker-Lewis Index. CFI - Comparative Fit
Index. RMSEA - Root Mean Square Error of Approximation. AIC - Akaike Information criterion. BIC -
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Bayesian Information Criterion.

The table shows that none of the models had good fit. The poor fit was concluded from the

significant χ², and the insignificant RMSEA test.

The original model had a better fit compared to the two-factor model; the lower bound

for the RMSEA was below .1 which suggests good fit (Kline, 2015, chapter 13). The TLI and

CFI for the original model was above .9 which is indicative of adequate, but not good fit

(Bentler & Bonett, 1981; Hu & Bentler, 1999). When comparing the models, the AIC and

BIC are used to evaluate which model is preferred. Smaller AIC and BIC values are

indicative of a better model, regardless of number of parameters (Heck et al., 2013). Raftery

(1995) stated that a BIC difference of 6-10 per parameter change is considered in strong

favour of the model with lowest scores. Even accounting for the two-parameter difference in

models (two-factor model: df=34, original model: df=32), the original three-factor model was

strongly preferred. In conclusion, the original model had a better fit compared to the

two-factor model, and was considered preferable for further analyses.

Table 6

Maximum Likelihood Estimate for the original theoretical model of CLASS Pre-K

Unstandardized Standardized

Parameter  Estimate SE  Estimate Estimate²

Emotional Support

PC 1.00 - .86 .74

NC 0.12 .05 .25 .06

TS 1.21 .09 .95 .89

RSP 1.04 .09 .83 .69

Classroom Organization

BM 1.00 - .84 .70

PD 1.01 .10 .83 .69

ILF 0.94 .10 .79 .63

Instructional Support

CD 1.00 - .77 .59

QF 1.17 .14 .83 .69
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LM 1.06 .12 .84 .71

  Factor covariance  Factor correlation

Estimate SE Estimate

ES <-> CO .52 .09 .87

IS <-> CO .37 .08 .68

IS <-> ES .30 .07 .61

Note: The standardized and unstandardized estimates of the variance in CLASS dimensions explained by the
CLASS domains, the standardized estimates squared, and the covariance and correlation between all CLASS
domains based on the CFA on the original three-factor structure of CLASS Pre-K. Negative climate has been
reversed.
Abbreviations: PC - positive climate. NC - negative climate. TS - teacher support. RSP - regard for student
perspective. BM - behaviour management. PD - productivity. ILF - instructional learning format. CD - concept
development. QF - quality of feedback. LM - language modelling. ES - emotional support. CO - classroom
organization. IS- instructional support.

Investigating table 6, looking at the standard regression weights squared, it was evident that

the underlying factors explain more than half of the variance in every indicator, except for

Negative Climate, which indicates an overall good fit of the model (Kline, 2015). Negative

Climate stands out with only 6% of its variance stemming from its domain, indicating a very

poor fit of this dimension. Calculating the average standard regression weights for each

underlying factor reveals Average Variance Extracted (AVE) scores above .5 (ES: .59, CO:

.67, and IS: .66) indicating good convergent validity on the construct level (Hair et al., 2017).

Applying the Fornell-Larcker criterion for assessing discriminant validity between the

constructs shows that the square root of AVE for Emotional Support (.77) is less than the

correlation between ES and CO (.87). This indicates that the Emotional Support factor shares

more variance with Classroom Organization than all its individual associated indicators. This

could be explained by the poor fit of Negative Climate on Emotional Support.

The internal consistency for CLASS Pre-K was investigated using Cronbach’s alpha.

The factor analyses for Pre-K used the combination of observations from T1 and T2 which

together obtained an α= .91. For research question 2 and 3 only the Pre-K observations from

T1 were used, which obtained an α= .92.

3.2.2 CLASS Toddler

3.2.2.1 Exploratory factor analysis

Toddler observations from T1 and T2 were combined to investigate the factor structure.

KMO (.77) and Bartlett's test of Sphericity (χ²: 385.64, Sig. .000) on Toddler confirmed the

benefit of running a factor analysis. Factor analysis was run for Toddler (93 unique

29



observations) using Maximum Likelihood and Direct Oblimin. The scree plot and Kaiser’s

criterion revealed two latent factors with a significant Goodness-of-fit (χ²: 40.06, Sig. .000).

Table 4

Pattern matrix for CLASS Toddler

 Factor 1 Factor 2

Positive Climate .93 -

Negative Climate .41 -

Teacher Support .92 -

Regard for Child Perspectives .60 -

Behaviour Guidance .64 -

Facilitation of Learning and Development - -1.01

Quality of Feedback - -.59

Language Modelling - -.52

Note: Exploratory factor analysis using Maximum Likelihood and Direct Oblimin. Factor structure interpreted
from the scree plot and Kaiser’s criterion. Negative climate has been reversed.

The pattern matrix revealed significant factor loadings for all dimensions, except for

Negative Climate. The factor structure from the exploratory factor analysis was in accordance

with the original theoretical model.

3.2.2.2 Confirmatory factor analysis

For CLASS Toddler, a confirmatory factor analysis was performed using only the original

two-factor model considering that the structure was replicated well in the exploratory factor

analysis.

Table 7

Maximum Likelihood Estimates for CLASS Toddler

 Original model

CMIN 63.42, p < .000

TLI .82

CFI .88
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RMSEA (90% CI) .16 (.18, .20)

AIC 113.42

BIC 118.84

Note: Confirmatory factor analysis using Maximum Likelihood on the original two-factor model.
Abbreviations: CMIN - Chi-Square value, denoted by χ². TLI - Tucker-Lewis Index. CFI - Comparative Fit
Index. RMSEA - Root Mean Square Error of Approximation. AIC - Akaike Information criterion. BIC -
Bayesian Information Criterion.

The original model shows poor fit indicated by the significant χ², the insignificant RMSEA

and the lower bound exceeding .1, and CFI and TLI values not exceeding .9.

Table 8

Maximum Likelihood Estimate for the original model of CLASS Toddler

Unstandardized Standardized

Parameter  Estimate SE Estimate Estimate²

Emotional and Behavioural Support

PC 1.00 - .79 .62

NC 0.17 .04 .46 .21

TS 1.13 .12 .92 .84

RCP 1.07 .13 .82 .67

BG 0.99 .13 .73 .53

Engaged Support for Learning

FLD 1.00 - .81 .66

QF 0.84 .14 .72 .51

LM 1.02 .17 .70 .49

  Factor covariance Factor correlation

Estimate SE Estimate

EBS <-> ESL .31 .08 .61

Note: The standardized and unstandardized estimates of the variance in CLASS dimensions explained by the
CLASS domains, the standardized estimates squared, and the covariance and correlation between all CLASS
domains based on the original two-factor structure of CLASS Toddler. Negative climate has been reversed.
Abbreviations: PC - positive climate. NC - negative climate. TS - teacher support. RCP - regard for children
perspectives. BG - behaviour guidance. FLD - facilitation of learning and development. QF - quality of
feedback. LM - language modelling. EBS - emotional and behavioural support. ESL- engaged support for
learning.
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The table shows that the latent factors explain more than 50% of the variance for all

indicators except Negative Climate and Language Modelling. More variance in Negative

Climate is explained by the domain in Toddler than in Pre-K. However, the Emotional and

Behavioural Support domain explains less proportion of the variance in Negative Climate

compared to all other domains and dimensions, indicating poor fit of Negative Climate. The

AVE values for the two factors exceeded .5 and gave support for good convergent validity

(EBS: .58, ESL: .55). Investigating the discriminant validity, it shows that the square root of

the AVE values for both factors (.76 and .74 respectively) exceed the correlation between the

factors (.61). This indicates that, on average, the factors share more variance with its

individual indicators than each other, giving support to good discriminant validity.

The internal consistency for CLASS Toddler was investigated using Cronbach’s

alpha. The factor analyses for Toddler used the combination of observations from T1 and T2

which together obtained an α= .86. For research question 2 and 3, only the Toddler

observations from T1 were used, which obtained an α= .88.

3.3 Preliminary preparations

For the criterion-related validity analyses, it was preferable to combine CLASS Pre-K and

Toddler to a single measure to improve statistical power. The results from the factor analyses

supported a three-factor structure for Pre-K and two-factor structure for Toddler. Considering

the results were in accordance with the original factor structure, the theoretical background

for each domain was transferrable. The theoretical background states that the Emotional

Support (ES) domain from Pre-K and the Emotional and Behavioural Support (EBS) domain

from Toddler are primarily concerned with the emotional environment in kindergartens. To

combine the Pre-K and Toddler (from T1) into one variable, the ES and EBS domains were

merged together to represent the emotional aspect of CLASS. The new variable was named

CLASS ES/EBS and was subsequently used as the independent variable for all

criterion-related validity analyses.

The project also contained self- and other-reports from teachers (CTNES) and

caregivers (ERC, BPM) regarding emotional and behavioural constructs, constructs that are

thought to overlap with the domains of CLASS ES/EBS. The ES/EBS domains were

therefore considered favorable to compare with CTNES, ERC and BPM when investigating

the criterion-related validity of CLASS.
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3.4 Second hypothesis: concurrent validity of CLASS

CTNES and CLASS at T1 were used to investigate the concurrent validity. Multilevel models

were performed using the CTNES (supportive and unsupportive) as the dependent variables,

CLASS ES/EBS as the independent variable, and gender, education level, and length of

employment in the current kindergarten acting as covariates.

Table 9

Descriptives – teachers     

 N Min. Max. Mean SD Skewness Kurtosis Cronbach’s alpha

Education level 221 1 6 3.91 1.54 -.55 -1.30 -
Length of
employment 221 0 23 6.53 4.68 .51 -.12 -

Supportive
CTNES 221 4.75 7 6.31 .53 -1.09 .56 .94

Unsupportive
CTNES 221 1 4.43 1.93 .59 1.16 2.29 .91

CLASS ES/EBS 221 3.13 6.73 5.41 .80 -1.04 .65 -
Note: Descriptive information about teachers, CTNES and CLASS ES/EBS, based on raw data before
winsorization or log transformation. Length of employment in years. Education level is categorical from 1
(primary school of 10 years or less) to 6 (5-6 years of university/college education), but treated as a continuous
variable in all analyses.

Table 9 shows that teachers reported being highly inclined to use supportive response styles

when handling children’s negative emotions (𝑀: 6.31). Unsupportive response styles were

infrequently used (𝑀: 1.93). The distribution of unsupportive CTNES scores were considered

normally distributed after applying Ln transformation. The CLASS ES/EBS mean indicated

medium to high quality in the observed kindergartens (𝑀: 5.41).

Table 10

Correlation matrix – teachers

Gender
Educational

level
Length of

employment
CLASS
ES/EBS

Unsupportive
CTNES

Supportive
CTNES

Gender -

Education level -.00 -

Length of employment -.13 -.27** -

CLASS ES/EBS .05 -.04 -.02 -

Unsupportive CTNES .02 -.24** .15* .02 -

Supportive CTNES -.21** .03 .18** .05 -.18** -
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**Correlation is significant at the .01 level (2-tailed).
*Correlation is significant at the .05 level (2-tailed).
Note: Gender: 1 = female, 2 = male. Length of employment in years. Education level is categorical from 1
(primary school of 10 years or less) to 6 (5-6 years of university/college education).

Table 10 shows that CLASS ES/EBS was not correlated with any of the CTNES measures.

Several of the covariates and CTNES scores had significant correlations with one another.

Linear regression analyses were conducted with supportive and unsupportive CTNES as the

dependent variables in two separate analyses, to check for issues of multicollinearity. All

other variables (covariates and CLASS) were included in the analyses as independent

variables. The Variance Inflation Factor (VIF) for all variables were well below the cut-off

score for VIF of 4 (Hair et al., 2017). The tolerance for all numbers showed that at least 88%

of the variance was unique to each variable. These results indicate that there was no issue

with multicollinearity.

When performing the multilevel analysis, the model was built from a simple model to

a more complex model using the Δ-2LL significance as a reference for model improvement

(Field, 2013, chapter 20). Using unsupportive CTNES as the dependent variable, including

random intercept for kindergarten (Δ-2LL 16.88, sig<.01) improved the model significantly.

Including random slope did not improve the model. For supportive CTNES the -2LL change

for including kindergarten was just below the p<.05 value of 3.84 (Δ-2LL 3.83). To keep

consistency in methodology it was decided to include kindergarten level in the model.

Random slopes did not improve the model.

The final multilevel models were performed using the Restricted Maximum

Likelihood. Two analyses were performed: Unsupportive CTNES and supportive CTNES

were both analyzed with the effect of kindergarten removed. CLASS ES/EBS and the

covariates were fixed effects and the intercept was random for all analyses.

Table 11

Multilevel analysis on CLASS – teachers
Unstandardized regression

coefficient
95%

Confidence Interval B

Est. Z-score A Est. raw score SE Sig.
Lower
Bound

Upper
Bound

Supportive CTNES .02 .01 .05 .84 -.08 .10
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Unsupportive CTNES .16 .06 .03 .03* .01 .11

* Significant at the .05 level (2-tailed).
Note: Results are the estimates of fixed effects from multilevel analyses with supportive CTNES and
unsupportive CTNES as dependent variables, CLASS ES/EBS as independent variable, and gender, education
level, and length of employment in current kindergarten as covariates. Multilevel analyses were performed using
the Restricted Maximum Likelihood. Kindergarten was included as a second level as random intercept. A

Unstandardized regression coefficient where all variables were converted to Z-scores, and thus comparable to
standardized regression coefficients. B CI based on raw score.

The table shows that CLASS ES/EBS was significantly and positively related to unsupportive

CTNES after removing the effect of kindergarten. CLASS ES/EBS was not significantly

related to supportive CTNES.

3.4 Third hypothesis: predictive validity of CLASS

Predictive validity was investigated using CLASS at T1 and ERC and BPM at T2. Mixed

models on ERC and BPM as dependent variables in two separate analyses with CLASS

ES/EBS as the independent variable, and caregiver average income, gender and age of the

child as covariates, were performed.

Table 12       

Descriptives – children and caregivers
 N Min. Max. Mean SD Skewness Kurtosis Cronbach’s alpha
Age of child (in
months) 183 22.58 77.69 48.78 16.16 .13 -1.18 -

Caregiver
average income 187 2 12 7.09 .69 .25 .88 -

ERC 187 1.98 3.96 3.37 .34 -.79 1.10 .85

BPM 187 0 1.39 .22 .23 1.85 4.94 .84

CLASS ES/EBS 187 3.13 6.67 5.29 .79 -.78 .017 -
Note: Descriptive information about children, based on raw data before winsorization and EM imputation.
Caregiver average income is categorical from 1 (no annual income) to 12 (≧1 million NOK annually), but
treated as a continuous variable in all analyses.

Table 12 shows that the average ERC score was high and close to the maximum score (𝑀:

3.37). BPM had an average score close to zero (𝑀: .22). The BPM scores were considered

non-normally distributed based on both the skewness and kurtosis exceeding 1 (Hair et al.,

2017). Ranking or transforming the data did not result in normally distributed data. CLASS

ES/EBS had an average score of 5.29, indicating medium to high quality in the observed

kindergartens.

Table 13
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Correlation matrix – children and caregivers

Gender of
child Age of child

Caregiver
average income

CLASS
ES/EBS ERC BPM

Gender of child -

Age of child -.04 -

Caregiver average income .03 .11 -

CLASS ES/EBS -.02 -.20** .10 -

ERC -.12 .07 .09 -.04 -

BPM .01 -.02 -.19** .04 -.76** -

**Correlation is significant at the 0.01 level (2-tailed).
Note: Gender: 1 = female, 2 = male. Caregiver average income is categorical from 1 (no annual income) to 12
(≧1 million NOK annually).

Table 13 shows that CLASS ES/EBS did not correlate with either ERC or BPM. CLASS

ES/EBS had a significant negative relationship with children’s age. BPM was correlated

negatively with caregiver average income and ERC. The VIF for all variables were

investigated to look for collinearity with ERC and BPM as dependent variables in two

separate analyses, and covariates and CLASS ES/EBS acting as independent variables. The

VIF was well below the cut-off value of 4 for all variables, and all variables had a tolerance

of at least 93.3%. From these results it was concluded that there was no issue with

multicollinearity.

When performing the mixed model on ERC and BPM, the Restricted Maximum

Likelihood was used. Adding a second level revealed insignificant improvement of the model

(based on the ICC and Δ-2LL), thus only one level was included in the model. All variables

were fixed.

Table 14

Mixed model analysis on CLASS – children
Unstandardized regression

coefficient 95% Confidence Interval B

Est. Z-score A Est. raw score SE Sig. Lower Bound
Upper
Bound

BPM .05 .01 .02 .48 -.03 .05

ERC -.04 -.02 .03 .62 -.08 .05

Note: Results are the estimates of fixed effects from performing mixed model analyses with BPM and ERC as
dependent variables, CLASS ES/EBS as independent variable, and gender of the child, age of the child, and
caregiver average income acting as covariates. Mixed models were performed using Restricted Maximum
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Likelihood. A Unstandardized regression coefficient where all variables were converted to Z-scores, and thus
comparable to standardized regression coefficients. B CI based on raw score. A significant correlation was found
between BPM and caregiver average income in the mixed model analysis. Considering this was not part of the
research question no further exploration of this relationship was performed.

The table shows that CLASS ES/EBS did not predict either ERC or BPM results.

3.5 Sensitivity analysis
As a sensitivity analysis, it was investigated whether using raw data would yield different

results than using the winsorized variables and the natural log transformed unsupportive

CTNES. This was not the case, and it was concluded that the transformed data were highly

representative for the actual raw data.
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4 Discussion

4.1 Purpose of the study

The intent of this study was to investigate the validity of the Classroom Assessment Scoring

System (CLASS) in a Norwegian kindergarten sample. The structural validity of CLASS

Pre-K and CLASS Toddler was investigated separately. The results found adequate fit for the

original three-factor model for CLASS Pre-K, and mixed results for the original two-factor

model for CLASS Toddler. Negative Climate showed poor fit for both Pre-K and Toddler. To

investigate the concurrent and predictive validity of CLASS, the domains ES and EBS from

Pre-K and Toddler were combined. The Coping with Toddler’s Negative Emotions Scale

(CTNES) was used to investigate the concurrent validity. The results showed a significant

positive relationship between unsupportive CTNES and CLASS ES/EBS when the effect of

kindergarten was removed. No significant relationship was found between supportive

CTNES and CLASS ES/EBS. The Emotion Regulation Checklist (ERC) and Brief Problem

Monitor (BPM) were used to investigate the predictive validity. The results showed that

CLASS ES/EBS did not predict either ERC or BPM.

4.2 Construct validity

4.2.1 Pre-K

The results indicated an overall acceptable model fit for CLASS Pre-K. The exploratory

factor analysis supported a two-factor model where Emotional Support and Classroom

Organization were joined together as a single domain. The structural validity was

investigated further using confirmatory factor analysis. This revealed an overall acceptable fit

for the original three-factor model, and a poor fit for the two-factor model that resulted from

the exploratory factor analysis. The AIC and BIC showed strong preference for the original

three-factor model.

When exploring the original three-factor structure, the analyses showed good

convergent validity. The underlying domains explained over half of the variance in all

dimensions, except for Negative Climate. When investigating the discriminant validity, it

became evident that the domains Emotional Support and Classroom Organization shared, on

average, more variance with each other compared to the dimensions they consist of. This is

consistent with the finding from the exploratory factor analysis joining these two domains
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together as one. These findings are consistent with previous research showing high

correlation between Emotional Support and Classroom Organization, but still concluding

with the three-factor model as the best model (Hamre et al., 2013; Hu et al., 2016; Stuck et

al., 2016). Hamre et al. (2013) also pointed out the benefits of using the three-factor model: it

is easy to use, and the results can be compared to other studies and generalized.

The dimension Negative Climate showed poor fit to the model. This is consistent with

previous research from many different countries finding poor fit and little variance for

Negative Climate (Bichay-Awadalla & Bulotsky-Shearer, 2021; Leyva et al., 2015; Pakarinen

et al., 2010; Slot et al., 2016; Stuck et al., 2016). The Negative Climate dimension measures

the frequency of negative affect, punitive control, sarcasm and disrespect, punitive actions,

and severe negativity such as bullying and physical punishment. It is the only dimension

containing negative connotations, and it is reversed in the scoring process. One explanation

for the inadequate fit could be that there were generally few observations of actions related to

Negative Climate. There could possibly be a floor effect, and thus not enough variance for it

to be a useful measure. Another explanation could be scoring bias from the kindergarten

teachers. Most teachers acknowledge that acting with negative affect or in a punitive or

disrespectful manner is less ideal, but that it happens in pressed situations (Skoglund &

Åmot, 2020). This study used teachers as CLASS observers and it might be that they were

more inclined to emphasize the positive and supportive actions observed.

The CLASS Pre-K original model shows an overall acceptable structural validity,

with good convergent validity and an acceptable discriminant validity. Future research should

investigate potential changes to improve the model fit. Excluding Negative Climate, as

suggested by Pakarinen et al. (2010), could be a good first step.

4.2.2 Toddler

Performing the exploratory factor analysis on CLASS Toddler revealed the same factor

structure as the original two-factor model with the Emotional and Behavioural Support (EBS)

and Engaged Support for Learning (ESL) domains. This supported the two-factor structure,

which was further investigated by performing a confirmatory factor analysis. The CFA

showed an overall inadequate fit for the two-factor model. The domains explained over half

of the variance for most of the dimensions, but not for Negative Climate or Language

Modelling. The convergent validity was considered acceptable as, on average, the underlying

domain explained over half of the variance in all its dimensions. The discriminant validity

showed that the domains, on average, shared more variance with the dimensions they consist
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of than with each other, indicating good discriminant validity.

Few previous studies investigating the validity of CLASS Toddler have been found. A

study from the Netherlands found an overall good fit for the original two-factor model (Slot

et al., 2016). However, the study concluded that a three-factor model, including Emotional

Support (indicated by Positive Climate, Teacher Sensitivity, and Regard for Child

Perspectives), Behavioural Support (indicated by Negative Climate and Behaviour

Guidance), and Engaged Support for Learning (indicated by Facilitation of Learning and

Development, Quality of Feedback, and Language Modeling), fit the sample better. Another

study found support for the original two-factor structure in kindergartens with ethnically and

linguistically diverse children in the USA (Bichay-Awadalla & Bulotsky-Shearer, 2021).

However, this study did not investigate a three-factor structure. A three-factor model was not

investigated in the present study either, but future research should examine if the three-factor

model would be replicable in Norway, or if other models fit CLASS Toddler better.

Previous studies also found Negative Climate to be a problematic dimension, which is

in accordance with the findings from this study (Bichay-Awadalla & Bulotsky-Shearer, 2021;

Slot et al., 2016). The poor fit of Negative Climate has already been discussed above, but

finding the same problematic fit in Toddler gives evidence to the generally inadequate fit of

this dimension. The Language Modelling had just below 50% (48.7%) of its variance from

the Engaged Support for Learning domain, but was not considered a major deviation from the

other dimensions. Generally, the dimensions from Toddler had less variance explained by the

domains compared to Pre-K. This makes the overall model fit poorer. With few studies

having investigated the validity of CLASS Toddler, and concluding mixed results, more

research should be prioritized.

Generally, the validity and reliability of instruments measuring younger children are

recognized as less acceptable than those used with older children (La Paro et al., 2004). This

is because younger children’s competencies are more situationally dependent and unstable.

This could help explain the lower validity of CLASS Toddler in the current study, but it also

applies to CLASS Pre-K.

This study used CLASS measures from T1 and T2 when investigating the factor

structure, and the effect of this is not clear. A previous research paper found significant

temporal validity and moderate correlations between two observations for CLASS Pre-K

(Stuck et al., 2016). The temporal validity of CLASS was not investigated in this study, but

could have increased the random error.
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4.3 Concurrent validity

The results from investigating the concurrent validity of CLASS were unexpected.

Table 10 showed no correlations between CLASS ES/EBS and CTNES. Multilevel analyses

did not result in any significant relationship between CLASS ES/EBS and supportive CTNES

either. However, from the multilevel analyses a significant positive relationship between

CLASS ES/EBS and unsupportive CTNES was found. Kindergartens that had a higher score

on CLASS ES/EBS had teachers who were more inclined to use unsupportive response styles

in meeting with children’s negative emotions.

The results were unexpected because unsupportive response styles are generally

considered less optimal strategies when socializing children. The children may experience

negative arousal which in turn can inhibit their ability to regulate their own behaviour and

develop effective coping strategies (Spinrad et al., 2007). For unsupportive CTNES,

examples of response styles when a child is upset at kindergarten drop-off, are “stop crying,

or no one will want to play with you” (punitive), “it is nothing to get upset about”

(minimization), as well as the teacher getting upset or angry themselves (distress) or

distracting the child (distract).

Very few studies were found that have investigated the concurrent validity of CLASS

Pre-K or Toddler, but the results from this study does not seem to be in accordance with

previous results. Pakarinen et al. (2010) found evidence of good concurrent validity in

Finnish kindergartens. The Emotional Support domain from Pre-K was positively related to

teachers self-reported affections in the classroom and efficacy beliefs. La Paro et al. (2004)

compared an old version of the CLASS Pre-K measure (with two domains and nine

dimensions) with two other observational measures: Early Childhood Rating Scales –

Revised Edition (ECERS) and Snapshot. The results showed that CLASS was related to

ratings from the ECERS and Snapshot in the expected direction and magnitude giving

evidence to good concurrent validity. Slot et al. (2016) used a three-domain structure for

Toddler and found an expected negative relationship between teacher-child ratio and

Emotional Support.

There could be many reasons why the results from this study were unexpected.

Firstly, supportive and unsupportive CTNES had average scores that were close to the

maximum/minimum score (as shown in table 9). This could imply a ceiling/floor effect, and

there was little variation in the measure, making it difficult to detect any meaningful

differences. Secondly, there could be methodological explanations for the results. Carmines
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and Zeller (1979) states that criterion-related validity is largely dependent on the

measurement of the criterion as it is on the quality of the measuring instrument itself. This

could imply that CTNES is the measure with inadequate validity, not CLASS. The version of

CTNES used in this study was modified and no comprehensive evaluation of the validation of

this instrument has been studied. Thirdly, few research papers were found that investigated

the concurrent validity. This could be a result of publication bias in which negative results

were not published. Lastly, the positive relationship between CLASS ES/EBS and

unsupportive CTNES could have a more psychological explanation. Previous research has

found that teachers reported feeling like a personal and professional failure after acting in an

unsupportive manner (Skoglund & Åmot, 2020). The psychological discomfort from

occasionally acting in an unsupportive manner could result in compensation strategies later

on, ultimately resulting in a more positive environment. It could be that teachers who are able

to express their feelings and frustrations for a short period of time are more likely to remain

calm and supportive the rest of the time.

From the 27 kindergartens and 82 kindergarten units where a CLASS observation had

been completed, 221 teachers responded to the CTNES form. Although there was a

considerable cluster sample size, there was sparse data when considering replies for each

cluster. Many kindergartens only had a few responders. Previous research has shown that

sparse data (few cases per cluster) could overestimate the between-cluster variance and hence

result in a biased ICC score, overestimating the importance of clustering (McNeish, 2014).

The same study also found that multilevel analyses could provide unbiased estimates with

sparse data, even with as little as two observations per cluster, given a considerable number

of clusters. The present study represents very sparse data, and the results should be evaluated

with care. Optimally, each CLASS observation would have had several CTNES responders to

minimize bias.

Taken together it can be concluded that this study did not find support for good

concurrent validity for the CLASS ES/EBS. Little relationship was found between CLASS

ES/EBS and CTNES, and several limitations exist. The results should be evaluated with care.

4.4 Predictive validity

Both bivariate correlations and regression analyses using ERC and BPM as dependent

variables, CLASS ES/EBS as independent variables, and age, gender and caregiver average

income as covariates, resulted in non-significant results.
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The results are somewhat consistent with previous research. In a study investigating

63 kindergartners, support was found for greater decline in cortisol level for children

attending kindergarten with higher scores on the Emotional Support domain (Hatfield et al.,

2013). This could indicate that a more emotionally supportive environment, as measured by

CLASS Pre-K, could reduce stress levels in children. Pakarinen et al. (2020) found that

higher quality of the Emotional Support domain was marginally related to more prosocial

behaviour. On the other hand, the meta-analysis conducted by Perlman et al. (2016) found no

significant relationships between Emotional Support and children’s outcomes. The study by

Hamre et al. (2014) actually found that Emotional Support was related to decrease in

children’s inhibitory control. La Paro et al. (2014) found that the Emotional and Behavioural

Support domain from the CLASS Toddler was able to predict differences in child behaviour

problems with higher scores on the domain being related to fewer behavioural problems. The

study had teachers fill out the Brief Toddler Social Emotional Assessment (BITSEA) for all

children. The findings from this study would suggest a negative relationship between CLASS

ES/EBS and BPM, which was not found. A comparison between the study from La Paro et al.

(2014) and this study points out some differences which could cause the contrasting results.

Firstly, BITSEA was filled out by the teachers, as opposed to ERC and BPM, which were

filled out by caregivers. Having teachers report on the children’s behaviours ensures greater

personal and contextual similarities with CLASS. Secondly, as shown in table 12, the BPM

score had a positive skew, with a low mean and little variation. This could cause a floor

effect, causing the mistaken conclusion that the variable has no effect when it actually has

(Cramer & Howitt, 2004, p. 21). The BITSEA Behaviour Problem subscale, on the other

hand, had a greater range of possible answers, with a much greater variance in scores. It

could be that BPM would have greater variance in a clinical sample. Thirdly, La Paro et al.

(2014) used only CLASS Toddler as independent variable, while this study used a

combination of Toddler and Pre-K. The findings from La Paro et al. (2014) also found that

older children displayed fewer behaviour problems. If this holds true for this study as well,

including older children would likely cause lower variation in BPM scores. Lastly for BPM, a

combination of internalizing and externalizing behaviour problems was used. Separating

them could provide more accurate results. This also holds true for ERC, which combined the

Emotion Regulation and Liability/Negativity subscales. Table 12 shows that ERC had a

negative skew, with high mean and little variation, possibly causing a ceiling effect.

This study did not find support for good predictive validity of the CLASS ES/EBS.

The criterion-related validity was investigated by using only one of the domains from Pre-K
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and Toddler. It should be noted that research on the other domains, or single dimensions,

could yield different results. This would be interesting for future studies.

4.5 Limitations

4.5.1 Study sample and data collection

A possible limitation could be that FUS kindergartens differed significantly from the overall

population or from public kindergartens. As mentioned in the method chapter, the

caregiver/child sample appeared representable of the Norwegian population in terms of

income, number of siblings and ethnicity. The FUS kindergartens, that are all run privately,

also follow the same framework plan as public Norwegian kindergartens, and do not rely on a

specific philosophy or pedagogy that makes them significantly different from public

kindergartens. FUS’ service declaration states that children should evolve through play, feel

safe and explorative and take part in a playful community with other children

(FUS-barnehagene, 2021), and these statements are also found in the first chapter of the

Kindergarten act (Barnehageloven, 2005, §1-2). The study sample should therefore not differ

significantly from the overall population or from public kindergartens.

Data at baseline and follow-up were collected at different times of the year. While

baseline measures were taken in the autumn of 2019, follow-up was conducted in the spring

of 2020. Both time points had circumstances that may have influenced the reliability of

CLASS, thus increased random error and decreased the possibility of finding relations. In

autumn, this could be the case if observations were done before the children had customized

to their unit and routines had been stabilized. In spring, COVID-19 may similarly have

influenced observations by increasing random error and decreasing reliability.

Another issue is sample size. The present sample size is smaller than that of similar

studies (Bihler et al., 2018; Hamre et al., 2013; Hu et al., 2016; Leyva et al., 2015; Pakarinen

et al., 2010), which can make it difficult to generalize to other samples and populations in

general, as well as decreasing statistical power (Jones et al., 2003).

4.5.2 COVID-19

The changes in kindergarten caused by the pandemic could have increased the random error

for this study. Between the baseline and follow-up measures being administered, the

COVID-19 pandemic turned families, living situations and working situations upside down.

For several weeks, most children were not allowed to attend kindergarten, except those with
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caregivers employed in critical society functions, and children with special needs. According

to The Norwegian Directorate for Education and Training, only 9% of children attended

kindergarten during the lockdown (Udir, 2020). Another consequence of the pandemic was

the increased use of temporary personnel, and 45% of all kindergartens reported hiring

temporary personnel in the first week of lockdown because of teachers with respiratory

symptoms. Also, almost all kindergartens reported keeping children in smaller groups,

usually 3-6 children, during the first six weeks of lockdown (Udir, 2020). All these factors

may have impacted the children’s and kindergartens’ functioning between baseline and

follow-up measures. Unfamiliar adults (temporary personnel) could possibly lead to the

children feeling less secure when attending kindergarten, and the smaller groups usually

meant that each child only had one adult for support. The changes in kindergartens during

lockdown could also have negatively affected the quality of the CLASS observations at

follow-up, in addition to lowering the motivation to respond to the different self-reports, as

many people may have felt preoccupied with handling the pandemic.

A report from the Norwegian Institute of Public Health has collected findings from

several international studies on the effects of COVID-19 on children and adolescents

(Nøkleby et al., 2021). A couple of American studies found that there had been less reports

on children’s abuse and fewer contacts with child welfare, although this effect was most

marked in the first few months of the pandemic, when lockdown reduced contact between

children and authorities (Baron et al., 2020; Rapoport et al., 2020). The authors also

suggested that closing schools inhibited reporting of child maltreatment, as the primary

source of reporting such maltreatment is school personnel (Baron et al., 2020). This could

very well be applicable to kindergartens as well. Most children spent more time at home

during the first months of the pandemic, for better or for worse.

Some parents of children with special needs voiced concerns about the long-term

effects of the pandemic on their children’s development (Neece et al., 2020), fearing

stagnation or regression. Some studies specifically investigated toddlers and young children,

and found increases in behavioural problems and more difficulties with emotion regulation in

young children (Di Giorgio et al., 2020). If applicable to this study, this could have increased

variability in ERC and BPM scores, but the results do not indicate such an effect.
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4.5.3 Methods/instruments

4.5.3.1 CLASS

Observational methods are sensitive in the way that they can lead to change in behaviour of

the people being observed (Ostrov & Hart, 2014, p. 297). Knowing that someone was

watching and “evaluating” their work was a possible stress factor for the teachers concerned,

and they were aware of the observation being conducted. Moreover, the CLASS observers

were kindergarten teachers from other FUS kindergartens in the N-TIK-KT project, who had

received specific training to become certified CLASS observers. Being trained in assessing

and scoring CLASS, these teachers had more knowledge of what they themselves were being

evaluated on. This could possibly have decreased the reliability of the CLASS scores

compared to if the observers had all been external.

Given the relatively small sample in this study, it was preferable to combine CLASS

Pre-K and Toddler to increase statistical power. As the outcome measures were all related to

emotion and behaviour, it was considered beneficial to use the CLASS domains most related

to emotional and behavioural kindergarten qualities as well. As noted above, previous

research has found relationships between CLASS and children’s outcomes. However, no

studies were found that combined one or more of the CLASS grade-levels. The effect of

combining Emotional Support (ES) and Emotional and Behavioural Support (EBS) is not

clear. However, it makes theoretical sense as they both measure – more or less – the same

underlying phenomenon. The biggest difference between ES and EBS is that EBS integrates

the emotional and behavioural aspects more closely, as they are thought to be more related to

each other in toddlers compared to older children. EBS includes the dimensions Behaviour

Guidance, while Behaviour Management (in Pre-K) belongs to the Classroom Organization

domain. Previous research has found strong correlations between Behaviour Management

and the ES domain (Sandilos & DiPerna, 2014). This could also partially help explain the

high correlation between ES and Classroom Organization, as there seem to be a strong link

between the emotional and behavioural aspects. It also makes sense theoretically. This could

impact the present study in two meaningful ways. Firstly, when the behavioural aspects have

been insufficiently accounted for, it could be more difficult to find relationships with child

outcomes, especially BPM, which specifically measures children’s behaviour. Secondly,

CLASS Toddler might be better at predicting children’s emotional and behavioural outcomes

as it is more integrated in EBS. However, when EBS is combined with ES, the effect may

diminish.
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CLASS is an observational method developed to measure the same qualities from

toddlers to high-school years. It would be interesting to see research combining different

CLASS grade-levels to evaluate the usefulness of CLASS in a longitudinal perspective. If

CLASS is useful for all ages, it should be possible to generalize the findings from one

grade-level to another.

4.5.3.2 ERC, BPM and CTNES

First and foremost, the instruments are on different levels, and they measure different

individuals. Whilst CLASS looks at kindergarten teachers in a joint context, CTNES reflect

each teacher’s individual self-report. ERC and BPM are thought to measure each individual

child, but through their caregivers’ reports. Finding a correlation between observations and

various self-reports might be optimistic (Phares et al., 1989; Wilkins et al., 2018). It would

still, in future research, be interesting to look at the concurrent and predictive validity of

CLASS, although maybe with other instruments than ERC, BPM and CTNES at hand.

Children’s behaviour could for example be measured directly instead of being

caregiver-reported.

Another possible issue is the high correlation between ERC and BPM, confirmed in

the table 13. This raised the concern that BPM and ERC might measure some of the same

underlying mechanisms in children. However, the analysis yielded no significant correlations

between CLASS and ERC/BPM, and the conclusions were therefore not confounded by

having two related outcomes.

The use of CTNES is also questionable. The original edition of CTNES was presented

at a conference in the US (Spinrad et al., 2004) and was not, in the present study, available for

use in its original form. Its basis and inspiration stems from the more available and accessible

CCNES (Fabes et al., 1990), but as mentioned earlier, they differ slightly in form and content.

One of the differences between the scales is the addition of the subscale Granting the Child’s

Wish in the toddler version (CTNES). Although a factor analysis (Spinrad et al., 2007)

indicates that it does not fit well with the other scales, it is still a part of the original scale. In

the present study, two additional subscales were also added to compliment the rest; the

previously mentioned Acknowledgement and Distract scales. Using a modified scale that has

not been validated could reduce generalizability.
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4.5.4 Analyses

Mixed models are conceptually similar to multiple regression, and the dependent variable is

linearly predicted from the independent variables or covariates (McNeish & Stapleton, 2016).

The prerequisites for performing linear analyses (mixed models) were not fulfilled, except for

unsupportive CTNES. In particular, the violation of the linearity assumption invalidates the

remaining results, as the linear model trying to describe the relationship does not fit.

Investigating if the relationship between variables could better be explained by a cubed or

squared relationship did not result in a better fit. The lack of any significant relationships

between CLASS ES/EBS and ERC, BPM and supportive CTNES might be because the

premises for running linear analyses were not fulfilled. The relation may also go in the other

direction; that the lack of significant relationships between CLASS ES/EBS and ERC, BPM

and supportive CTNES was the reason for the absence of linear relation.
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5 Conclusion
The results from this study were mixed. The results showed adequate fit for the construct

validity of CLASS Pre-K, and mixed results for CLASS Toddler. No evidence of good

concurrent or predictive validity was found. The study had several methodological

limitations, and only one domain from Pre-K and Toddler was used to evaluate the

criterion-related validity. The final evaluation should therefore weigh the findings from the

assessment of construct validity most. More research on the validity of CLASS Pre-K and

Toddler in Norway is needed.

There were several limitations to this study, so the results should be evaluated with

care. Important improvements for future research could be to use other domains or

dimensions to evaluate criterion-related validity and increase the sample size. Child outcomes

could be measured by people more closely linked to the kindergarten context: by the children

themselves if possible, or by kindergarten teachers.

The Norwegian Directorate for Education and Training states that the main goal for

all quality work in kindergartens is children’s well-being and development (Udir, 2017), and

Norway has strict governmental guidelines regarding the structural quality. There are,

however, no regulations regarding process quality, most likely due to the fact that process

quality is difficult to measure validly. Research on process quality in Norway shows that

several different instruments are used when assessing process quality, with varied

psychometric support. The need for a valid instrument to measure process quality still stands.

This would enhance research on quality in Norwegian kindergartens, and could help guide

future areas of improvement in quality work.
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