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Abstract 

Delivering quality instruction that fosters student learning is a complex and challenging task for 

teachers, particularly given the evolving needs of 21st century education (Downer, Jamil, Maier, 

& Pianta, 2012; McCombs, 2013).  Despite a long tradition of classroom observations in 

educational research, researchers have only recently given more attention to standardized 

observational systems of classroom quality.  In particular, researchers have recognized 

standardized observations might acknowledge the complexity of classroom practices, allow for 

contrasts across diverse educational settings, and support teacher development and accountability 

initiatives (Cantrell & Kane, 2013).  One such observational protocol, the Classroom Assessment 

Scoring System – Secondary (CLASS-S), has been used as an observational tool in a variety of 

research examining quality classroom practices in middle and high schools in the United States 

(Pianta, Hamre, & Mintz, 2012).  Emerging support for its use outside of the United States has 

also been published in the United Kingdom (Malmberg, Hagger, Burn, Mutton, & Colls, 2010), 

Finland (Virtanen, Pakarinen, Lerkkanen, Poikkeus, Siekkinen, & Nurmi, 2018), and Norway 

(Westergård, Ertesvåg, & Rafaelsen, 2018).  Researchers have found evidence that higher quality 

classroom practices, as measured by the CLASS-S, are associated with positive student outcomes 

(e.g., Allen, Pianta, Gregory, Mikami, & Lun, 2011; Culp, Martin, Clements, & Presser, 2015; 

Kane & Staiger, 2012; Virtanen, Lerkkanen, Poikkeus, & Kuorelahti, 2015).  The present research 
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had two aims: 1) to provide a systematic scoping review of the use of the CLASS-S in 

internationally published research in middle and high school classrooms and; 2) to explore the 

reliability and validity of the CLASS-S, drawing from a sample of 39 middle school teachers who 

participated in a larger research project across five different educational jurisdictions in Alberta, 

Canada.  In brief, the scoping review examined the use of the CLASS-S in published literature, 

mapped key themes addressed by authors, presented findings about the relationship between the 

CLASS-S and student outcomes, and identified gaps and summarized recommendations for the 

future use of the CLASS-S.  Despite identifying more research is needed to support the use of 

CLASS-S; this tool has the potential to enrich our knowledge of educational practices, support 

teachers’ classroom practices, and enhance teacher-student interactions in middle and high school 

settings.  Furthermore, findings from the preliminary reliability and validity study of the CLASS-

S identified emerging support for its use in Alberta, Canada.  Finally, recommendations for further 

research to deepen the emerging evidence-base and contribute to our understanding of the 

complexities of classroom practices as captured by the CLASS-S are summarized.   
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Chapter One. Introduction 

Engaging in the practice of classroom teaching to foster positive student outcomes is both 

complex and challenging (Downer, Jamil, Maier, & Pianta, 2012).  Furthermore, it has been 

widely recognized that educational transformation must occur in order to meet the demands of 

the 21st century (e.g., Government of Alberta, 2010; McCombs, 2013).  Whereas traditional 

education emphasized learning content, in a world where information is now easily accessed, 21st 

century skills emphasize a student’s ability to evaluate, analyze, and apply knowledge to solve 

novel problems (O’Sullivan & Dallas, 2017).  Therefore, reform efforts have focused on the need 

for improvements in instruction, professional development, and increased accountability 

(McCombs, 2013).  Moreover, researchers have been advocating for research-validated 

frameworks drawing on what is known about theories of learning, motivation, and development, 

to inform educational transformation (McCombs, 2013).  For example, in 2010 the Government 

of Alberta recognized that, despite having a world-class education system, classrooms in Alberta 

must transform to meet future needs (Government of Alberta, 2010).  Therefore, classroom 

practices are increasingly under scrutiny, as policymakers press for change.   

 Importantly, traditional concepts of effective classroom practices and measures of student 

achievement have frequently been founded on standardized tests developed in the 20th century, 

based on 19th century principles of education (Berry, 2011).  Therefore traditional concepts rely 



 

 

2 

on methods originally created for a different educational era, and draw on outdated tests, 

statistical procedures, and educational values and theories.  Thus, new methodologies are needed 

to reflect our evolving conceptualization of classroom practices, and to deepen our understanding 

of how to support teachers and students to meet new expectations (McCombs, 2012).  One 

important method commonly used to deepen our understanding of the complexities of teaching is 

classroom observations.   

Classroom observations have been vital to understanding educational practices; however, 

traditionally, classroom observations have been unstandardized, informal, or based on locally 

developed or un-validated protocols (Stuhlman, Hamre, Downer, & Pianta, 2010).  Despite the 

use of classroom observations in over thirty years of educational research, it is only recently that 

researchers have sought to develop valid and reliable standardized classroom observational 

protocols (Pianta & Hamre, 2009).  Fuelled by innovations in technology that facilitate the use of 

video recording of classroom interactions (Klette & Blikstad-Balas, 2018), classroom 

observations have become increasingly more common, and a variety of measurement tools have 

been developed to target specific settings or subject areas (e.g., Harms & Clifford, 1998; 

National Center for Teacher Effectiveness, 2012; Stanford University, 2013), or to capture global 

practices in the classroom (e.g., Danielson, 2011; Pianta, La Paro, & Hamre, 2008).  Video 

recordings have provided opportunities for researchers to thoroughly review and analyze 
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classroom practices, and systematically review the psychometric properties and utility of various 

classroom observational protocols (Klette & Blikstad-Balas, 2018). 

Classroom Observational Protocols 

In brief, classroom-based systematic observational protocols first emerged as primarily 

frequency or presence/absence checklist tools, where observers would code the occurrence of a 

given behaviour within a specified block of time (e.g., the Flanders Interaction Analysis 

Categories, the Stallings Observation System; Freiberg & Waxman, 1988).  These early 

measures may have oversimplified classroom interactions by relying on the observation of 

specific components of teacher behaviour (e.g., reinforcement, reading training, cues, and 

feedback; Seidel & Shavelson, 2007) and this approach likely lacks the sensitivity to capture the 

larger scope and quality of classroom practices.  In response to these shortcomings, the 

developers of modern observational protocols have sought to improve reliability and validity in 

their creation of more comprehensive measures (Pianta & Hamre, 2009).  Furthermore, 

researchers have worked to make links between classroom practices and their associations with 

student outcomes (e.g., student achievement).  

Of the myriad of observational measures that have emerged from the research, two 

general pedagogical instruments, the Framework for Teaching (FFT; Danielson, 2011) and the 

Classroom Assessment Scoring System (CLASS: e.g., Pianta, Belsky, Vandergrift, Houts, & 
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Morrison, 2008) have been widely adopted.  Researchers compared the underlying constructs of 

the FFT and CLASS and identified they capture similar classroom practices (Gill, Shoji, Coen, & 

Place, 2016; Klette & Blikstad-Balas, 2018).  Specifically, researchers’ performed a content 

analysis on the FFT and CLASS and identified eight dimensions in common across both 

protocols.  These dimensions were labeled as: supportive learning environment, student focus, 

classroom management, student intellectual engagement with content, lesson structure and 

facilitation, content understanding, language and discourse, and feedback and assessment (Gill et 

al., 2016).  Furthermore, the researchers’ identified two dimensions that differed between the 

FFT and the CLASS; the FFT does not include an indicator of students’ active participation, and 

the CLASS does not include an indicator of teacher professionalism (Gill et al., 2016). 

Drawing on knowledge from both practice and research, Danielson developed the FFT 

with the intent that its use would guide self-assessment and reflection, assist in pre-service 

teacher education, guide peer coaching, support supervision and evaluation, and enhance 

professional development (Danielson, 2011). The FFT includes four broad domains (planning 

and preparation, classroom environment, instruction, and professional responsibilities) and 

comprises 22 components (with 76 further smaller elements; Danielson, 2011).  Classroom 

practices are rated on a four-point scale (i.e., unsatisfactory, basic, proficient, or distinguished; 

Danielson, 2011).  Further, the use of the FFT does not require any specific training or 
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certification (Klette & Blikstad-Balas, 2018).  Despite adoption across school jurisdictions as a 

tool for the evaluation of teachers, there appears to be limited published research exploring either 

the use of the FFT or its psychometric integrity (Pianta & Hamre, 2009).  

In contrast, the CLASS has been used extensively in published research.  The CLASS is 

based on the Teaching Through Interactions Framework (TTIF), a model supported by 

developmental theory and research evidence of effective instructional practices and teacher-

student processes known to promote positive student outcomes (e.g., Battistich, Schaps, & 

Wilson, 2004; Emmer & Stough, 2001; Vermette, Foote, Bird, Mesibov, Harris-Ewing, & 

Battaglia, 2001; Zohar & Dori, 2003).  The CLASS includes three broad domains of quality 

teaching (emotional support, classroom organization, and instructional support; Pianta & Hamre, 

2009).  Each domain includes three to four dimensions and trained, certified observers rate 

various behavioural indicators of teacher-student interactions for each dimension using a seven-

point scale (Pianta & Hamre, 2009).  Scores in the 1-2 point range are classified as low, in the 3-

5 point range as mid, and in the 6-7 point range as high (Pianta, Hamre, & Mintz, 2012).  The 

CLASS was designed to capture observations related to effective classroom practices while 

transcending boundaries related to content area or grades, as such, versions are available for use 

in all classrooms from pre-school through high school (e.g., Pianta & Hamre, 2009, Pianta, 

Hamre, & Mintz, 2012).  Importantly, although the three broad domains remain consistent across 
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grade levels, the dimensions and behavioural indicators vary somewhat based on the 

developmental stage of the grade being observed (Pianta & Hamre, 2009).   

What Can Observational Protocols Contribute to Our Understanding of Classrooms?  

In developing standardized methods to capture quality instruction, researchers have 

sought to bridge the research-to-practice gap by linking observed practices to student outcomes 

(e.g., student achievement, improved behaviour).  Beyond a student’s own ability, Hattie (2003) 

proposed that teachers contribute 30% of the variance to academic achievement, and suggested 

quality teaching was the single most powerful influence on students.  Therefore, observational 

protocols may provide valuable information linking quality classroom practices to student 

outcomes. 

In a large-scale research project that included over 3000 classrooms, researchers explored 

the use of various observational measures (including the FFT and CLASS) and found that higher 

scores were associated with better student achievement, across all instruments (Kane & Staiger, 

2012).  Student achievement was measured in three ways; using state administered tests, and two 

supplemental assessments addressing math and reading (Kane & Staiger, 2012).  The researchers 

concluded that combining observational measures with other more traditional measures of 

effective classroom practices enhances our ability to identify quality teachers beyond typical 

indicators such as teacher credentials and years of experience (Clotfelter, Ladd, & Vigdor, 2006; 
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Kane & Staiger, 2012; Wayne & Youngs, 2003).  Furthermore, beyond student achievement, the 

students of quality teachers reported exerting more effort and experiencing more enjoyment in 

their classrooms (Kane & Staiger, 2012).  

Researchers using the CLASS across a variety of settings have explored associations 

between the domains of the observational measures and various student outcomes.  For example, 

researchers examining 224 prekindergarten classrooms across the U.S. found that CLASS 

domain scores related to the total score on the Early Childhood Environmental Rating Scale 

(ECERS), a standardized tool used to assess the quality of childcare settings associated with 

positive child development (La Paro, Pianta, & Stuhlman, 2004).  A similar study used the 

CLASS and the ECERS to explore the quality and characteristics of prekindergarten classrooms 

in Spain (Sandstorm, 2012).  In a study of student outcomes in 49 kindergarten classrooms in 

Finland, researchers found that higher scores on the CLASS domain of classroom organization 

and lower teacher stress predicted higher student learning motivation, which in turn predicted 

greater levels of student phonological awareness (Pakarinen, Kiuru, Lerkkanen, Poikkeus, 

Siekkinen, & Nurmi, 2010).  Furthermore, in a large U.S. study comparing low-risk and at-risk 

first-grade students, researchers found that at-risk students placed in classrooms with higher 

scores in the emotional support and instructional support domains were similar to their low-risk 

peers with regards to student achievement (Hamre & Pianta, 2005).  While in elementary school, 
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higher levels of emotional support contributed to a model of growth in math and reading 

achievement (Pianta, Belsky, et al., 2008).  Finally, across 37 secondary school classrooms, 

researchers identified that, according to the CLASS, classrooms with higher scores on specific 

dimensions (i.e., positive climate, regard for adolescent perspectives, instructional learning 

formats, and analysis and inquiry) were predictive of greater student achievement, even when 

baseline achievement and other factors were controlled (Allen, Gregory, Mikami, Lun, Hamre, & 

Pianta, 2013).  In sum, these examples suggest the CLASS is an observational measure 

associated with a variety of student outcomes related to learning and achievement. 

Classroom Observations and Secondary School Classrooms 

Since its development, the CLASS has been used across a breadth of published research 

reports, academic articles (i.e., peer-reviewed) and unpublished dissertations.  However, much of 

the focus has been on its use in early years and elementary education.  In contrast, the use of the 

Classroom Assessment Scoring System – Secondary (CLASS-S) version designed for middle 

and high school classrooms has received less attention.  One of the underlying assumptions of 

the TTIF is that learning and development are fundamentally a function of ongoing classroom 

interactions between adolescents, adults, and peers (Hafen, Hamre, Allen, Bell, Gitomer, & 

Pianta, 2015).  Furthermore, the CLASS-S takes into account other adolescent theories of 

development, such as the need for autonomy, competence, and relatedness in the classroom 
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(Ryan & Deci, 2000; Hafen et al., 2015).  Therefore, the CLASS-S represents a shift in the 

conceptualization of quality middle and secondary classroom practices, by emphasizing theories 

of adolescent development over the more traditional emphasis on content delivery (Hafen et al., 

2015).  Further, much research on secondary classrooms have focused on student achievement 

(e.g., grade point average, results on standardized tests) as predictors of high school completion 

and educational attainment; however, researchers have been increasingly identifying that other, 

non-cognitive factors impact student performance (Farrington, Roderick, Allensworth, Nagaoka, 

Keyes, Johnson, & Beechum, 2012).  Non-cognitive factors are those beyond a student’s pre-

existing cognitive ability.  Researchers propose these factors are malleable and may lead to 

increased positive student outcomes, such as increased engagement in education (Farrington et 

al., 2012).  Consequently, conducting classroom observations at the middle and secondary school 

level provides an opportunity to deepen our understanding of the non-cognitive processes and 

classroom practices that have potential to impact students beyond their pre-existing abilities.  

The CLASS-S developers have summarized links between theories of development and each 

dimension included in the observational protocol (e.g., attachment theory and Negative Climate, 

higher-order thinking and Analysis and Inquiry; Hafen et al., 2015).   

Focus of the Present Research 

As the body of research using the CLASS-S grows, now is the time to pause and 
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critically examine the evidence base of its use.  The application of the CLASS-S as a 

standardized, reliable and valid observational protocol deserves attention in the current era where 

educational policy makers and administrators are seeking methods to be accountable and raise 

teaching standards in schools.  Understanding how to define and identify quality classroom 

practices, and their relationship to student outcomes, provides policy makers and administrators 

with a benchmark for standards, and goals for improvement.  How can we support teachers in 

their complex and challenging endeavours in the classroom, if we cannot reliably and accurately 

identify effective, quality classroom practices?  According to Klette and Bilkstad-Balas (2018), 

the use of standardized observation protocols may facilitate an ongoing dialogue of what 

constitutes quality classroom practices by establishing a common framework and language, and 

by allowing for comparisons across settings.  The authors noted that teaching has been typically 

described as a lonely profession, whereby knowledge about teaching was often based on 

individual “tinkering” and experience (Klette & Bilkstad-Balas, 2018).  In contrast, the use of 

systematic observational protocols, such as the CLASS-S, may have implications for generating 

new knowledge about quality classroom practices and methods to support teachers in the 

classroom (Klette & Bilkstad-Balas, 2018).   

Context and Overview  

As previously noted, the Government of Alberta (2010) has called for educational 
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transformation to support 21st century skills in the classroom.  To further support educational 

transformation, the province of Alberta developed The Learning and Technology Policy 

Framework (Alberta Education, 2013) and subsequently funded technology-based research 

projects aligned with the framework.  The present dissertation is a secondary analysis of data 

gathered for one such provincially funded research project, “Flexible Pathways to Success: 

Technology to Design for Diversity” (Flexible Pathways Project; Smith, Hayes, Labonté, & 

Vargas, 2016).  The Flexible Pathways Project was a two-year collaborative project that included 

Alberta Education, five unique school jurisdictions, and researchers from the University of 

Alberta.  The goal of the project was to support the implementation of technology-based 

initiatives (as defined by each of the independent school jurisdictions) to support diverse learning 

needs in junior high or middle school classrooms.  Drawing on a developmental evaluation 

approach (Patton, 2011), the researchers gathered mixed-methods summative and formative data 

(e.g., interviews, focus groups, questionnaires, video recorded classroom lessons) from various 

sources (e.g., administrators, teachers, students).  The research framework was informed by 

several theories relevant to educational transformation and 21st century learning, including the 

Substitution, Modification, and Redefinition Model (e.g., Puentadura, 2010), Universal Design 

for Learning (e.g., Rose & Meyer, 2006), and the TTIF (e.g., Hafen et al., 2015).  Findings from 

administrative, classroom, and individual student levels were shared with collaborators (i.e., 
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Alberta Education, administrators, teachers) on an ongoing basis throughout the project.  

 The present dissertation focuses on the TTIF, and more specifically the CLASS-S 

(Pianta et al., 2012).  What follows includes two articles (Chapter Two and Three) and an over-

arching discussion and conclusion (Chapter Four).  Chapter Two is a systematic scoping review 

of the use of the CLASS-S in the literature, while Chapter Three is a preliminary exploration of 

the reliability and validity of the CLASS-S in a sample obtained from schools across Alberta that 

participated in the Flexible Pathways Project. The aims of the scoping review (Chapter Two) 

included: (1) Provide an overview of the CLASS-S in published literature (e.g., who is using it, 

how are they using it?), (2) Map key themes addressed by authors using the CLASS-S, (3) 

Present findings describing relationships between classroom (i.e., CLASS-S) to student 

outcomes, and (4) Identify gaps in the literature and summarize recommendations for the use of 

the CLASS-S.  The aims of the reliability and validity study (Chapter Three) include: (1) Report 

on the reliability (i.e., the item and scale reliabilities, and IRR of the CLASS-S), and (2) 

structural validity (i.e., the factor structure of the CLASS-S), of the observations conducted as 

part of the Flexible Pathways Project, across five unique jurisdictions in Alberta. 

In order to deepen our understanding of classroom practices, and support educational 

transformation, it is first imperative we look at our commonly used methods with a critical lens.  

Classroom observations, and the CLASS-S in particular, have the potential to deepen our 
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understanding of classroom interactions.  Of the protocols available, the CLASS-S has been used 

as a valid and reliable standardized protocol by researchers in the United States (e.g., Hafen et 

al., 2015; Kane & Staiger, 2012), Finland (Virtanen, Pakarinen, Lerkkanen, Poikkeus, Siekkinen, 

& Nurmi, 2018), and Norway (Westergård, Ertesvåg, & Rafaelsen, 2018).  Importantly, the 

CLASS-S has not yet been used in published research in Canada.  As such, pausing to review 

what is known about the CLASS-S internationally, and exploring its preliminary validity and 

reliability in an Albertan context, may establish the CLASS-S as a potential tool to support 

educational transformation in Canada.   

Finally, a general discussion including a thematic summary of findings drawn from both 

studies presented in this dissertation will be provided (Chapter Four).  Specifically, Chapter Four 

identifies themes related to the psychometric properties of the CLASS-S, associations between 

the CLASS-S and student outcomes, and the emerging use of the CLASS-S in international 

research, as particularly salient across the present research.  What was learned and what remains 

to be learned will be reviewed.  
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Chapter Two. The Classroom Assessment Scoring System – Secondary: A Systematic Scoping 

Review of an Observational Protocol of Classroom Practices 

If “an education system is only as good as its teachers,” it follows that teachers are vital 

to improving education (UNESCO, 2014, p. 3).  Importantly, research continues to demonstrate 

teachers’ classroom practices contribute significantly to student learning and can overcome 

known achievement gaps (e.g., Darling-Hammond & Rothman, 2015; Hamre & Pianta, 2005; 

Shyamalan, 2013).  Beyond a student’s pre-existing ability, Hattie (2003) proposed that teachers 

contribute 30% of the variance to academic achievement, suggesting quality teaching is the 

single most powerful external influence on students.  However, delivering quality instruction is 

both a complex and challenging task (Downer, Jamil, Maier, & Pianta, 2012). 

To better understand dimensions of quality instruction, methods to measure teachers’ 

classroom practices have gained attention in educational research.  As such, classroom 

observations have become increasingly more common (Wragg & Wragg, 2012), and a variety of 

measurement tools have been developed to target specific settings, subject areas (e.g., Harms & 

Clifford, 1998; National Center for Teacher Effectiveness, 2012; Grossman, Cohen, Ronfeldt, & 

Brown, 2014), or to capture global teaching practices in the classroom (e.g., Danielson, 2011; 

Pianta, La Paro, & Hamre, 2008).  Although classroom observations have been conducted for 
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many years, it is only more recently that researchers have sought to develop valid and reliable 

standardized classroom observational protocols (Pianta & Hamre, 2009). 

Of the various observational measures being used in research, one general pedagogical 

protocol, the Classroom Assessment Scoring System (CLASS: e.g., Pianta et al., 2008), has been 

widely adopted, particularly in the pre-school and elementary grades (Allen, Gregory, Mikami, 

Lun, Hamre, & Pianta, 2013).  The CLASS has been used extensively in published research, for 

example, as an indicator of effective teaching, as a means to assess and provide feedback to 

teachers, or as a model to guide interventions.   Based on developmental theory and supported by 

evidence of effective instructional practices or teacher-student interactional processes recognized 

to promote positive student outcomes (e.g., Battistich, Schaps, & Wilson, 2004; Emmer & 

Stough, 2001; Vermette et al., 2001; Zohar & Dori, 2003), the CLASS framework comprises 

three domains of effective teaching (Emotional Support, Classroom Organization, and 

Instructions Support; Pianta & Hamre, 2009).  The CLASS was designed for trained observers to 

provide ratings of effective teacher classroom practices, while transcending boundaries related to 

content area.  As such, there are versions that can be used in all types of classrooms from pre-

kindergarten through high school (Pianta & Hamre, 2009).  Each domain includes three to five 

dimensions and trained observers rate various behavioural indicators of teacher-student 

interactions for each dimension (Pianta & Hamre, 2009).  One dimension, Student Engagement, 
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is not included in any of the domains.  Importantly, although the three broad domains remain 

consistent across grade levels, the dimensions and behavioural indicators vary somewhat based 

on the developmental stage of the grade being observed (Pianta & Hamre, 2009).  

The CLASS-S 

Despite an explosion of research related to the CLASS in early and elementary years 

(e.g., a preliminary search returned 696 records), the measure adapted for use in middle and 

secondary classrooms was only published in 2012 (i.e., CLASS-Secondary [CLASS-S]; Pianta, 

Hamre, & Mintz, 2012).  Grounded in theories of adolescent development and learning, the 

CLASS-S is specific to capturing teacher-student interactions in Grades 7 through 12 (Hafen, 

Hamre et al., 2015; Pianta et al., 2012).  Following the same framework as the CLASS, the 

indicators of the CLASS-S place a greater emphasis on characteristics of adolescent development 

(e.g., adult and peer relationships, autonomy, competence; Deci & Ryan, 2000; Hafen, Hamre et 

al., 2015; Lavigne & Good, 2013).  Nevertheless differences between the CLASS and CLASS-S 

have been described as minor, and one large scale project (the Measures of Effective Teaching 

project, Kane et al., 2012) used both the CLASS and CLASS-S to collect data from grade 4 

though 9 classrooms and reported no disparities.  Table 2.1 provides an overview of the domains 

and dimensions of the CLASS-S (column ‘Version 5’ displays the published form of the 

CLASS-S). 
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In order to become a certified observer, participants attend a two-day workshop and 

receive training from a master coder on how to rate each of the twelve CLASS-S dimensions 

using a 1-7 scale.  Each dimension includes specific indicators, and observers are trained on how 

to identify and score each dimension.  Scores in the 1-2 point range are classified as low, in the 

3-5 point range as mid, and in the 6-7 point range as high (Pianta, Hamre, & Mintz, 2012).  After 

training, observers must pass an online reliability test demonstrating they are able to code five 

video segments within one-point of a master coder, 80% of the time.  According to the 

developers, a standard observation is based on watching a classroom lesson for approximately 15 

minutes, followed by time to assign the ratings for each dimension, before beginning another 

observation (Pianta et al., 2012).  The 15-minute observation period is also referred to as a 

“segment”, and so each lesson may include multiple segments depending on the length of the 

class, if the lesson was video-recorded, or observed live.  

The CLASS-S has been used across a breadth of published research reports, academic 

articles (i.e., peer-reviewed), unpublished dissertations, and grey literature.  As the body of 

research using the CLASS-S grows, the author of the current systematic scoping review proposes 

now is the time to pause and critically examine the evidence base for its use and make 

recommendations for future research.  The application of the CLASS-S as a standardized, valid 

and reliable observational tool deserves attention in the current era where educational policy 
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makers and administrators seek methods to be accountable and to raise standards in schools 

through professional development.  In addition, the educational community has acknowledged 

the need to identify and support effective teacher classroom practices to enhance student 

outcomes in an attempt to close the achievement gap across North America and beyond.   

What is a Scoping Review? 

 The purpose of a scoping review is to define the parameters of a given topic by 

systematically taking stock of available research (Grant & Booth, 2009; Peters, Godfrey, Khalil, 

McInerney, Parker, & Soares, 2015).  The resultant “mapping” of research includes capturing the 

full range of evidence (including quantitative and qualitative data) available pertaining to a 

specific topic (Peters et al., 2015).  The goals of a scoping review are to define key themes, 

summarize and disseminate research findings, and to make recommendations based on identified 

gaps in knowledge (Arksey & O’Malley, 2005; Peters et al., 2015).  Similar to a systematic 

review, the methods of a scoping review are rigorous, transparent, and replicable to increase 

confidence in the findings (Arksey & O’Malley, 2005; Grant & Booth, 2009). 

A systematic scoping review differs from a systematic review in that the latter is driven 

by highly specific research question(s), and typically includes the application of quality ratings 

for each of the included studies.  In contrast, a systematic scoping review provides an 

opportunity to summarize the existing evidence associated with a more general research 
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question.  This methodology is particularly helpful for the current topic, as it allows for the 

systematic summarization and integration of emerging evidence when there is not a larger body 

of research addressing a similar topic or outcome. 

Study Purpose 

As described previously, the CLASS-S is an observation tool of classroom practices that 

is being used widely in research and practice.  The purpose of the present study is to review the 

current body of emerging literature using the CLASS-S in order to summarize the key themes, 

research findings, and to make recommendations.  Specifically the aim of the present systematic 

scoping review is to: 

1. Provide an overview of the CLASS-S in published literature (e.g., who is using it, how 

are they using it?).  

2. Map key themes addressed by authors using the CLASS-S. 

3. Present findings describing relationships between classroom (i.e., CLASS-S) and student 

outcomes (e.g., student achievement).  

4. Identify gaps in the literature and summarize recommendations for the future use of the 

CLASS-S. 

Methodology 

Methodology for conducting a systematic scoping review as outlined by Arksey and 
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O’Malley (2005) guided the present paper.  Specifically, a five stage methodological framework 

was followed: 1) establish the research question(s), 2) search relevant studies, 3) select studies 

for inclusion, 4) extract and chart the data, and 5) synthesize and report results.  Furthermore, 

various methods and procedures described by Peters and colleagues (2015) informed the present 

paper.  For example, recommendations for how search procedures were reported, and 

suggestions for inclusion of items in the data extraction form (e.g., source origin/country of 

origin, aims/purpose, methodology) were adopted.  

Method 

Search Strategy 

Two independent reviewers conducted comprehensive searches of published literature 

(including peer reviewed and grey literature).  Appropriate electronic databases for these 

searches were identified in consultation with a librarian with subject expertise in the field of 

education research.  In September 2017, electronic databases including Education Research 

Complete, Education Research Abstracts, ERIC (via EBSCOhost), Academic Search Complete, 

PsycINFO, Web of Science, Scopus, and ProQuest Dissertations and Theses Global (see Figure 

2.1) were searched.  Studies published in any language were eligible.  One identified study 

published in Dutch was not available for review (Wubbels, 2014) despite requesting an inter-

library search, and emailing the author.  The general search terms used were (Classroom 
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Assessment Scoring System) AND (Secondary).  Furthermore, other relevant sources (e.g., Gates 

Foundation and Teachstone websites) and reference lists from studies identified for inclusion 

were hand searched.  

Inclusion Criteria 

 After duplicates were removed, two independent reviewers screened remaining 

publications, and 101 articles were identified for further assessment of eligibility.  If only one 

reviewer identified an article through screening for further assessment, it was included for 

subsequent review.  Once articles were read thoroughly, there were no disputes regarding final 

inclusion in the scoping review.  Figure 2.1 provides a flow diagram of Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses (PRISMA) according to methodological 

guidelines (Moher, Liberati, Tetzlaff, Altman, & the PRISMA group, 2009; Peters et al., 2015).  

Criteria for inclusion were: (1) use of the CLASS-S to observe students; (2) classroom 

observations of students from middle and/or high school (i.e., Grades 7-12); and (3) numeric 

CLASS-S scores of observations reported.  Criteria for exclusion were: (1) no use of the CLASS-

S; (2) classroom observations did not include any students in Grade 7 or higher; (3) not enough 

demographic data was provided to assess the inclusion criteria; (4) study noted it drew from the 

constructs of the CLASS-S, but did not actually use the measure; (5) review papers or book 
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chapters without original research; or (6) advanced publication, research brief, or magazine 

article based on original research already included in the review.    

Data Extraction and Charting 

 An a priori data extraction form was created based on recommendations for systematic 

scoping reviews (Peters et al., 2015) and minor revisions were made in an iterative process 

following the review of the first few publications.  In particular, it was identified that articles 

reported on slightly different versions of the CLASS-S (e.g., pilot, unpublished, or published) 

and so these were subsequently tracked on the data extraction form.  The final revised data 

extraction form was provided to the second reviewer, who was asked, but did not identify a need 

for any additional revisions.  Final data extracted included: location of the study, authors 

affiliation with CLASS-S developers, CLASS-S version used, research design and methods, 

study relationship with other included data/articles, participating teacher and student 

demographics (sample size, grades, teaching experience), CLASS-S coding information (coder 

demographics, methods, reliability, descriptive data), study purpose, and overall findings specific 

to the CLASS-S.  As this review was a scoping review and sought to capture the breadth of use 

of the CLASS-S in published literature, no indicator of methodological quality was calculated 

(Arksey & O’Malley, 2005; Peters et al., 2015).   

One reviewer independently completed the data extraction form for each of the included 
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studies.  The second reviewer completed data extraction for the first five included articles and 

met with the first reviewer to clarify any process questions and build consensus.  As no further 

changes were required to the data extraction form, and consensus was reached, the second 

reviewer continued to apply the form to the remaining articles.  Once all data had been extracted, 

the two reviewers met to compare each cell of the data extraction form, any inter-reviewer 

discrepancies were discussed and resolved by consensus.  Following discussions of any 

discrepancies, the reviewers were in 100% agreement of the completed data (included articles 

and selected characteristics are presented in Table 2.2).    

Results 

This section provides search results and an overall “mapping” of the research.  Results 

include an overview of the CLASS-S in published research, a summary of key themes, and 

research findings specific to student outcomes.  

1. Overview of the CLASS-S in Published Research 

 Fifty-five publications were identified for inclusion (see Figure 2.1).  Figure 2.2 presents 

the total number of studies by year of publication.  The first published study using the CLASS-S 

appeared in 2009.  This figure does not include the two articles published in 2017, as the 

literature search was completed in early September 2017 and, therefore, would not accurately 
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reflect the total number of publications that may follow in the remainder of 2017.  In the event 

that an article was published early online, the final or print publication date was used.  

Figure 2.2 also includes a breakdown of the total number of publications authored by, or 

associated with, one of the developers of the CLASS-S.  Association was identified as an author 

who had co-authored a publication(s) with one or more of the original CLASS-S developers.  

Approximately half (51%) of all identified studies were authored by at least one individual 

associated with the original development of the CLASS-S.  However, Figure 2.2 illustrates that 

since 2015, publications written by authors not associated with the CLASS-S developers have 

begun to outnumber those published by associated authors.  For example, authors not associated 

with the developers wrote 40% of the publications in 2014, 50% of the publications in 2015, and 

71% of the publications in 2016.  Furthermore, of the two publications included in this study 

from 2017, none of the authors were known to be directly associated with the original CLASS-S 

developers.  

 Overall, the identified publications included 38 journal articles (69%), six book chapters 

(11%), five research reports (9%), four doctoral dissertations (7%), and two conference 

proceedings or papers (4%).  The 38 articles were published in 30 unique journals, with most 

journals publishing only one article (83%), while three journals published two papers (10%), and 
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two journals published more than two papers (7%).  Of the book chapters, five (83%) were 

published in one book. 

 The CLASS-S has been used in publications originating from Australia, Finland, 

Norway, United Kingdom, and the United States (see Figure 2.3).  However, the majority (87%) 

of identified studies were conducted in the United States.  Figure 2.3 provides more details about 

the location (i.e., state) in the United States where data was collected.  In some instances, authors 

did not specify exactly where data was collected, for example they may have provided a broad 

location like in a “northwest state,” this information was represented by the “unspecified” 

location category in the figure.  When publications included data from a large-scale project, such 

as the Measures of Effective Teaching (MET) project with data collection from various states, all 

states known to have been a location for the project were identified, unless authors noted 

drawing from a specific subsample of data.  

 Publications used different versions of the CLASS-S, as demonstrated in Table 2.1.  As is 

common with a tool under development, some changes occurred with the domains and 

dimensions of the protocol.  The largest change saw the Negative Climate dimension move from 

the Emotional Support domain in earlier iterations, to the Classroom Organization domain in the 

most recent two versions. The move was based on factor analysis and resulted in the final 

version of the CLASS-S that was subsequently published (see Hafen, Hamre, et al., 2015).  Of 
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note, only 10 articles have used the CLASS-S version where Negative Climate was included in 

the Classroom Organization domain.  This is noteworthy because the Negative Climate 

dimension tends to reflect less variability (e.g., less than 1% scored in the ineffective range; 

Kane & Staiger, 2012).  Of these 10 articles, two used the final published version of the CLASS-

S which also included a name change of the Analysis and Problem Solving dimension to 

Analysis and Inquiry, and added the Instructional Dialogue dimension.  Therefore, the final 

published version of the CLASS-S has been used in less than 4% of all published research. 

Many publications included data from larger projects.  A larger project was identified 

(see Table 2.2) when two or more studies drew from the same data set.  Of note, some articles 

drew data from more than one larger project.  Total articles based on data from identified larger 

projects included: Ten (18%) from the MET project, seven (13%) from My Teaching Partner – 

Secondary, five (9%) from My Teaching Partner – Secondary replication study, six (11%) from 

Toward an Understanding of Classroom Context, four (7%) from Understanding Teaching 

Quality, three (5%) from The National Center on Scaling up Effective Schools, three (5%) from 

Urban College Academy, two (3.5%) from Assessing Induction and Mentoring and, two (3.5%) 

from eMINTS.  Furthermore, 18 articles were published using independent data sets.  Therefore, 

a total of 27 unique data sets informed the publications in the present review.    

Coding procedures varied across articles, with many researchers reporting on video 
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recorded classroom sessions (30 articles; 54.5%), live classroom sessions (14 articles; 25.5%), or 

a combination of video recorded and live sessions (seven articles; 13%).  Coder training was 

reported in 41 articles (74.5%), with the majority of researchers indicating coders attended a 

CLASS-S training workshop and completed the publishers online reliability testing.  Two 

articles (Malmberg, Hagger, Burn, Mutton, & Colls, 2010; Virtanen, Lerkkanen, Poikkeus, & 

Kuorelahti, 2015) included training in live classrooms; however, only Virtanen et al., 2015 used 

live classroom scoring in their research procedures.  Therefore, some research included live 

classroom scoring, although coders were not trained using experiences in live classroom scoring.  

Nineteen articles (34.5%) provided some demographic information about the coders.  For 

example, coders included advanced undergraduate or graduate students, former secondary school 

teachers, supervisors in a pre-service teacher education program, or program research 

coordinators.  The number of coders per classroom segment varied across studies and was 

difficult to capture accurately as some articles reported on more than one project with different 

coding procedures.  Double coding classroom segments appeared to be the preference of the 

majority researchers, and 13 articles (24%) noted double coding of all observations, while three 

articles (5%) reported coding all segments only once.  The remaining studies indicated a sample 

of classroom segments were double coded, with the proportion ranging from 5% to 75%.   
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Despite researchers typically coding classroom segments more than once, reliability 

procedures used to minimize coding drift or rater error were not commonly reported.  Procedures 

to check for or maintain reliability (i.e., calibration exercises, meetings to jointly code master 

tapes) were reported in 15 articles (27%).  In contrast, inter-rater reliability statistics were 

reported in 31 articles (56%).  Examples of statistics included intra-class correlation coefficients 

(14 articles; 25.5%), percentage of agreement within one point (five articles; 10%), Cronbach’s 

alpha (five articles; 10%), and Cohen's kappa coefficient (three articles; 5.5%).  Although 

procedures were not always put in place to minimize coding drift, reliability statistics were more 

often provided and generally fell within acceptable ranges.   

2. Mapping Key Themes   

Table 2.2 identifies key themes and provides a brief description of findings specific to the 

CLASS-S for each article included in this review.  Findings across articles fell in eight broad 

thematic categories (see Figure 2.3 for a graphic representation).  Key themes included: 1) 

relationships between classroom and student outcomes (e.g., student achievement, engagement, 

and perceptions of classroom context), 2) articles specifically addressing the CLASS-S model 

(e.g., factor structure, concurrent validity, or measurement error), 3) school/classroom contrasts 

(e.g., differences between schools identified as high value-added vs. low value-added, honours 

track vs. regular track classrooms, middle school vs. high school, or a public vs. a charter 
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school); 4) CLASS-S procedures and the process of coding (e.g., number and length of 

observation segments, training of coders, or calibration exercises), 5) teacher/curricular 

interventions (e.g., CLASS-S informed intervention impact on teaching practices, pre- to post-

intervention CLASS-S scores), 6) teacher characteristics (e.g., CLASS-S scores improved with 

experience in their first two years of professional practice, or teacher emotional intelligence was 

associated with higher scores on the Regard for Adolescents domain), 7) case studies (e.g., 

CLASS-S scoring observation notes coded qualitatively, or in a mixed methods approach), and 

8) teacher education program assessments (e.g., linking CLASS-S scores to pre-service teaching 

self-efficacy beliefs, or ratings of extraversion and depression). 

In summary, 20% of identified publications presented findings related to relationships 

between classroom (i.e., CLASS-S) and student outcomes.  A further 20% of articles addressed 

the CLASS-S model.  School/classroom contrasts were described in 13% of articles, with an 

additional 13% of publications presenting findings specific to CLASS-S procedures and the 

process of coding.  Teacher/curricular interventions were assessed in 14% of included articles, 

while teacher characteristics were addressed in 10% of the sample articles.  Researchers used the 

CLASS-S in 6% of articles using a case study format, and 4% of articles provided findings 

specific to teacher education program assessments programs.  
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3. Findings Describing Relationships Between Classroom (i.e., CLASS-S) and Student 

Outcomes 

Articles were identified by the key theme “relationships between classroom and student 

outcomes” (see Table 2.2) when authors reported on findings linking the CLASS-S to student 

outcomes.  Overall, authors of 15 articles described relationships between classroom and student 

outcomes, representing 27% of all CLASS-S publications summarized in this review.  

Specifically, student outcome themes addressed student achievement, student engagement, and 

student perspectives of their classroom context.  

Student achievement.  The most common student characteristic addressed by researchers 

was the association between the CLASS-S and student achievement.  Student achievement was 

measured in a variety of ways, by scores on state-mandated standardized subject tests (e.g., Allen 

et al., 2013; Allen, Hafen, Gregory, Mikami, & Pianta, 2015; Allen, Pianta, Gregory, Mikami, & 

Lun, 2011), a unit test (Culp, Martin, Clements, & Presser, 2015), by current grade point average 

(GPA; e.g., Yoder, 2013), gains from a pre- and end of course algebra test (e.g., Bell et al., 

2012), or by value-added models incorporating conceptual mathematics and open-ended literacy 

assessments (e.g., Kane & Staiger, 2012; Mihaly & McCaffrey, 2014; Ruzek, Hafen, Hamre, & 

Pianta, 2014).  Value-added models attempt to statistically quantify the impact a teacher has on 

student achievement, after controlling for various factors such as student outcomes (e.g., past 
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achievement scores) and school/classroom characteristics (e.g., class size, peer factors; Koedel, 

Mihaly, & Rockoff, 2015).  The following is a summary of findings linking the CLASS-S and 

student achievement and summative measurement, intervention studies, and value-added models. 

Student achievement and summative measurement.  Only one article identified (Allen et al., 

2013) was designed specifically to analyze the relationship between the CLASS-S and student 

achievement.  Drawing on data from 37 classrooms (643 students) across six school districts, 

Allen and colleagues (2013) employed hierarchical linear modeling (HLM) to examine the 

relationship between the CLASS-S and student achievement.  The researchers measured student 

achievement by state-mandated standardized subject test scores, while controlling for other 

contextual factors such as student grade, gender, socioeconomic status, and classroom size, 

known to impact student achievement.  Researchers found that all three CLASS-S domains 

predicted end of year student achievement, after controlling for prior year achievement scores, 

and other student and classroom characteristics.  Of the CLASS-S domains, Emotional Support 

was identified as having the strongest predictive value on increased student achievement.  The 

authors described that if a student with prior test scores in the average range (i.e., 50th percentile) 

was enrolled in a classroom where Emotional Support was rated higher (i.e., one standard 

deviation above the mean), the student’s end-of-year achievement score was predicted to fall at 

the 59th percentile.  In contrast, if the same student were enrolled in a classroom where 
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Emotional Support was rated lower (i.e., one standard deviation below the mean), their end-of-

year achievement score was predicted to fall at the 41st percentile.   

When explored further, researchers identified scores on the Positive Climate, Teacher 

Sensitivity, Regard for Adolescent Perspectives, Instructional Learning Formats, and Analysis 

and Problem-Solving dimensions predicted the greatest student achievement.  In addition, 

researchers identified prior student achievement scores predicted higher scores on the Behavior 

Management, Instructional Learning Formats, Content Understanding, and Quality of Feedback 

dimensions.  Therefore, findings suggested pre-existing student outcomes (i.e., prior student 

achievement) predicted higher scores on dimensions of the Classroom Organization and 

Instructional Support domains, but not the Emotional Support domain.  The authors concluded 

classrooms with higher levels of Emotional Support led to greater year-end gains in student 

achievement, regardless of students’ prior academic achievement scores.  

Furthermore, the authors analyzed the data for interactions that moderated associations 

between the CLASS-S and achievement scores, and identified class size interacted with both the 

Emotional Support and Instructional Support domains.  Emotional Support and Instructional 

Support domain scores predicted greater end-of-year achievement in smaller classrooms (i.e., 

approximately 17 students), in contrast to larger classrooms (i.e., approximately 29 students).  
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In another article that utilized a summative indicator of student achievement, Yoder (2013) 

examined associations between the CLASS-S and self-reported GPA.  Yoder (2013) asked 

students to indicate their current grade in the subject where he also conducted observations using 

the CLASS-S.  No associations between CLASS-S and student achievement were identified in 

this study, and Yoder (2013) suggested his results were limited due to a small sample size (i.e., 

19 classrooms).  However, methodological challenges, including the use of self-reported GPA, 

and that the author was also the only CLASS-S coder, may have further impacted the outcomes 

reported.  

Student achievement and intervention studies.  Three articles explored the impact of 

intervention by examining the relationship between changes in CLASS-S scores and student 

achievement.  Specifically, two randomized trials measured the impacts of My Teaching Partner 

– Secondary (MTP-S; Allen et al., 2011; Allen et al., 2015), and one study explored the impact 

of the Exploring Photosynthesis program (Culp, Martin, Clements, & Presser, 2015).   

Of the two MTP-S studies; one included mostly middle school teachers (78 classrooms; 

Allen at al., 2011), while the replication study included mostly secondary school teachers (86 

classrooms; Allen et al., 2015).  MTP-S provided middle and secondary school teachers with 

individualized, web-mediated coaching, to support their classroom practices (Allen et al., 2011, 

Allen et al., 2015).  Researchers in both studies concluded teacher participation in MTP-S 



 

 

42 

resulted in student achievement gains across subject areas, when compared to teachers who did 

not participate in the intervention.  Gains were reported by the researchers to translate to an 

increase on achievement tests from the 50th percentile to the 59th percentile for the average 

student.   

In the other article that addressed the relationship between the CLASS-S and student 

achievement in an intervention, researchers explored the impact of the Exploring Photosynthesis 

program, a technology-based intervention (i.e., digital games; Culp et al., 2015).  Forty-one 

classrooms were randomly assigned to either the intervention (21 classrooms) or control group 

(20 classrooms), and all classrooms were observed using the CLASS-S protocol, and student 

achievement was assessed by a unit test.  The authors reported an interaction effect between 

CLASS-S scores and student outcomes for the classrooms in the intervention group.  Researchers 

indicated teachers who scored higher on the CLASS-S and used the Exploring Photosynthesis 

program had better student achievement on the unit test.  The authors hypothesized more 

effective teachers were able to implement technology to enhance learning by making meaningful 

connections for students.  

Student achievement and value-added models.  Three additional articles based on data 

collected from over 3000 classrooms for the MET project (Kane & Staiger, 2012; Mihaly & 

McCaffrey, 2014; Ruzek et al., 2014), addressed the relationship between the CLASS (including 
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both the CLASS and CLASS-S) and student achievement.  In contrast to studies that used a 

single, summative measure of student achievement, these articles measured student achievement 

gains using value-added scores, an estimate of a teacher’s contribution to student achievement 

gains that controls for other factors (see Kane & Staiger, 2012, and Mihaly, McCaffrey, Staiger, 

& Lockwood, 2013, for model details).  Researchers developed value-added scores as a means to 

statistically capture the effects of teaching.  For example, in the MET project, “[a] teacher’s 

average student achievement gain is the average difference between students’ actual and 

expected achievement test score at the end of the year across all tested students in a classroom 

who have a prior year achievement test score” (Kane & Staiger, 2012, p. 40).  The MET project 

included scores from state mandated subject tests, as well as supplemental assessments of 

mathematical concepts and literacy.   

Overall findings of the MET project were summarized in a research report authored by Kane 

and Staiger (2012).  In brief, researchers with the MET project found higher CLASS scores were 

moderately associated with gains in student achievement (as measured by gains on state 

standardized assessments).  The researchers identified teacher’s scores varied greatly from lesson 

to lesson, and therefore recommended ratings on observational protocols be averaged across 

multiple raters, and multiple lessons in order to promote reliability.  In addition, observation 

scores became a stronger predictor of student gains when student achievement scores were 
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combined with student survey data, and even stronger when combined further with value-added 

scores (e.g., gains on standardized mathematics and literacy assessments).  Furthermore, teachers 

with higher combined scores had students that reported more classroom effort and enjoyment.   

In an article examining CLASS data from the first year of the MET project, researchers 

Ruzek and colleagues (2014) used the overall CLASS score as an indicator of instructional 

quality, and the value-added score as an indicator of teacher’s impact on student achievement, to 

explore different strategies assessing the relationship between these two indicators.  Three of the 

four strategies presented in the article assumed a linear relationship between the CLASS and 

value-added scores. However, the fourth strategy used statistical analysis (i.e., spline regression) 

to identify thresholds, or breakpoints, where associations between the CLASS and value-added 

scores differed.  Findings from the strategy using spline regression indicated the association 

between CLASS observation scores and student achievement was nonlinear (particularly if the 

CLASS score fell in the mid range, 2.91-4.5).  Furthermore, the researchers identified “active 

ranges” (above 4.5, and below 2.91) where CLASS scores were associated with greater gains in 

value-added scores.  The authors posited targeting professional development for teachers in the 

bottom range, or those closest to the active range (i.e., teacher with a CLASS score of 4), may 

provide the greatest gains in value-added scores.   

In another article based on a subsample of data from the MET project, Mihaly and 
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McCaffrey (2014) examined grade-level differences in three of the six districts included in the 

larger data set (i.e., New York City; Charlotte, North Carolina; and Hillsborough, Florida).  The 

authors reported teachers in Grades 4 and 5 scored higher than Grade 6 teachers (elementary 

ratings were based on the CLASS-Upper Elementary version), and Grade 6 teachers scored 

higher than teachers in Grades 7 and 8 (middle school ratings were based on the CLASS-S).  In 

further analysis of the Hillsborough, Florida data (as it was considered the most complete), the 

authors’ explored grade-level differences and student achievement based on two different 

teachers’ value-added scores for both state-mandated subject tests, and alternative assessments 

(i.e., conceptual mathematics and open-ended literacy assessments).  Despite higher CLASS 

scores in elementary grades, the authors reported the CLASS was not a stronger predictor of 

student achievement in elementary grades, as compared to middle school grades.  Meaning that 

although CLASS scores were higher in elementary grades, associations between these scores and 

student achievement were not stronger.  Furthermore, the authors suggested lower scores in 

middle schools might be related to yet undetermined factors (i.e., student outcomes, teacher 

effectiveness).  

In contrast, authors of an article using value-added models based on an independent dataset, 

Bell and colleagues (2012), reported divergent evidence linking the CLASS-S to student 

achievement.  The researchers measured student achievement using a value-added model derived 
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from pre- and end of course algebra test scores across 82 classrooms.  Specifically, they found 

the domains of Classroom Organization and Instructional Support were associated with value-

added scores; however, when they adjusted the model in an effort to separate teachers’ 

contributions from student contributions, only Classroom Organization remained statistically 

significant.  Furthermore, the authors identified greater gains when the value-added model 

accounted for pretest scores, suggesting that greater gains were made when students were better 

prepared.  The authors propose the CLASS-S detects classroom quality that incorporates both 

teacher and student factors.  The authors acknowledged their findings were different from other 

published results, and noted limitations with sample size.  

Student engagement.  The second most common student characteristic addressed by 

researchers was the association between the CLASS-S and student engagement.  Student 

engagement was measured in a variety of ways, by student-ratings (Hafen et al., 2012; Ruzek et 

al., 2016; Virtanen, Lerkkanen, Poikkeus, & Kuorelahti, 2015; Yoder, 2013), by teacher-ratings 

(Virtanen, Lerkkanen, Poikkeus, & Kuorelahti, 2015), and by observation scores on the CLASS-

S (Hafen et al., 2012; Malmberg et al., 2010; Virtanen, Lerkkanen, Poikkeus, & Kuorelahti, 

2015).  In a study examining eight classrooms, Virtanen and colleagues (2015) compared all 

three ways of rating student engagement and found that all measures (i.e., student-ratings, 

teacher-ratings, and observations) were associated with higher scores across all domains of the 
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CLASS-S.  Of the domains, Classroom Organization was associated with all three measures of 

engagement, while Instructional Support was associated with student-ratings and observations 

(but not teacher ratings).  Emotional Support had an indirect effect on student engagement via 

Classroom Organization and Instructional Support.  

 Researchers in three other articles used student-ratings of engagement.  Hafen and 

colleagues (2012) reported student-rated and observed CLASS-S Student Engagement were 

predicted by classroom-level perceptions of autonomy at the beginning of the year in a sample of 

34 classrooms.  Although student-ratings and CLASS-S observed engagement was not correlated 

at the beginning of the year (time 1), they were strongly associated by the end of the year (time 

2).  The authors reported observed engagement and student self-reports became more 

comparable over the course of the school year.  In another article exploring engagement in 68 

classrooms throughout the year, Ruzek and colleagues (2016) indicated classrooms with higher 

Emotional Support scores on the CLASS-S in the fall had students who reported increased 

behavioral engagement and mastery motivation at the end of the school year.  Students also 

reported more autonomy and positive relationships with their peers at the mid-point of the year 

when they were in classrooms with higher fall observed Emotional Support.  The researchers 

identified an indirect effect of Emotional Support on engagement and motivation, mediated by 

autonomy and peer relatedness.  In the final article included in this review to use student-ratings 
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of engagement, Yoder (2013) reported no association between self-reported engagement and the 

CLASS-S.  

 In the only included article to discuss student engagement solely based on CLASS-S 

observations, Malmberg and colleagues (2010) used multi-level modeling to examine data at the 

segment, time point, and teacher levels in 17 classrooms.  The authors identified that at the 

segment level student engagement strongly predicted all three domains.  However, when the 

researchers explored variability in scores across lessons, they found student engagement varied 

from lesson to lesson, but was no longer associated with Emotional Support   Furthermore, 

variability in student engagement was not related to variability in Instructional Support.  Authors 

also found larger classrooms (class sizes included in the study ranged from four to 35 students) 

were associated with increased student engagement.  This finding seems to conflict with past 

research suggesting smaller classes are linked to greater student engagement (Ehrenberg, 

Brewer, Gamoran, & Willms, 2001).  Yet these findings may reflect underlying theories of 

adolescent development, particularly the importance of peer relatedness (Hafen et al., 2012), of 

which the CLASS-S is based upon.    

Student perspectives of classroom context.  Researchers sought to link the CLASS-S 

with students’ perspectives of classroom contextual factors (i.e., classroom structure, classroom 

climate).  In one article, Spearman and Watt (2013) examined classroom context and its impact 
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on girls’ motivation for science across a sample of five classrooms.  The authors asked students 

to report on their perceptions of teaching style, motivation for science, and conducted classroom 

observations using the CLASS-S.  They reported Positive Climate, Negative Climate, Regard for 

Adolescent Perspectives, Behavior Management, Quality of Feedback, and Student Engagement 

all impacted a student's perception of structure in the classroom, which in turn indirectly 

impacted a student’s reported extrinsic utility value for science.  Researchers also compared 

students’ responses on a questionnaire of teaching styles that closely paralleled the six CLASS-S 

dimensions included in the study.  They found girls who rated a dimension of teaching style as 

low and attended a class where the parallel dimension received low CLASS-S ratings had lower 

levels of motivation for science.  However, girls who rated a dimension as high and were 

observed in a classroom where the dimension was also rated as high on the CLASS-S, 

motivation for science decreased from the start of the school year.  The researchers suggested 

findings might reflect a ceiling effect.  They also reported girls who rated teaching style 

dimensions highly at the start of the year, yet were in classrooms where the parallel CLASS-S 

dimension was rated lower, reported the highest levels of motivation at the end of the year.   

In the second article to examine student perspectives and classroom context, Yoder 

(2013) completed classroom observations using the CLASS-S and asked students to report on 

classroom climate.  Classroom climate was assessed based on measures of academic and 



 

 

50 

emotional peer support, teacher-student relationship, and classroom misbehavior.  The author 

reported classroom observation scores on the CLASS-S were not related to any measured 

variables of classroom climate and cited possible limitations due to sample size.  However, there 

were likely also limitations related to the author’s method of measuring classroom climate.  

Discussion 

Identify Gaps and Summarize Recommendations 

This scoping review presents an overview of the breadth of studies using the CLASS-S as 

a standardized observational protocol of classroom practices, maps key themes addressed across 

studies, and summarizes study findings specific to student outcomes.  Search results identified 55 

publications since 2009 that met inclusion criteria.  Examining the use of the CLASS-S in 

publications identified gaps in knowledge about its psychometric properties, its association with 

key themes (e.g., student achievement), and its ability to enhance classroom practices.  

Importantly, the CLASS-S has emerged as a potential tool to deepen our understanding of the 

impact of classroom practices in middle and high school settings. However, more research is 

needed to support its use.  

Gap 1: Psychometric properties.  Although in general, publications using the CLASS-S 

have been declining (i.e., only two studies published in 2017 qualified for inclusion in this 

review), trends suggest the broader research community have begun to use the CLASS-S (see 
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Figure 2.1).  However, less than 4% of studies included in this review used the final version of 

the CLASS-S published in 2012.  Therefore, the majority of published research used earlier 

iterations of the CLASS-S.  Furthermore, many publications have collected data in the United 

States, with fewer articles including international data.   

As described in the results section of this review, the majority of articles reported 

standard certification training procedures for CLASS-S coders.  However, some studies did not 

provide training in live classrooms prior to completing live coding.  Similarly, many authors 

reported double coding all, or a proportion of classroom segments, yet there appears to be no 

consensus on best practice regarding double coding.  Some researchers (Burchinal, 2018) have 

critiqued the fact that certification standards state coders are required to score within one point of 

the trainer 80% of the time.  Furthermore, Burchinal (2018) noted typical standard deviation for 

each item is one point or less, meaning a range of one standard deviation, 80% of the time, is 

considered acceptable.  As a result, a great deal of variance is likely attributable to differences 

between coders.   

Despite recommendations outlined by the American Educational Research Association 

(AERA) for the use of observation protocols in the classroom (AERA, 2015), it is not clear if the 

CLASS-S meets all the reliability and validity requirements as defined in the Standards for 

Educational and Psychological Testing (AERA, American Psychological Association [APA], & 
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National Council on Measurement in Education [NCME], 2014).  Typically, authors of articles 

included in this review have examined reliability by assessing inter-rater reliability, or the degree 

of agreement between coders.  Although methodological quality was not examined in this 

review, Hallgren (2012) has identified general concerns with how studies typically assess inter-

rater reliability in observational data.  Hallgren (2012) stated the most common errors include the 

use of incorrect statistical analyses, misinterpretation, and neglecting to consider the impact of 

inter-rater reliability on subsequent analyses. One common example often used in studies 

included in this review, was the inclusion of percentages of agreement as an indicator of IRR.  

According to Hallgren (2012), percentage of agreement has not been supported for use as a 

measure of IRR.  One criticism noted is that this method typically does not correct for 

agreements that would be expected by chance.  

In regard to validity, it is based on an accumulation of supporting evidence for every 

interpretation of a given test or measure (AERA, APA, & NCME, 2014).  As identified in this 

review, the CLASS-S can be used in a wide variety of ways.  For example, the CLASS-S might 

describe a teacher’s current level of teaching effectiveness, provide an outcome indicator for 

interventions, or contribute to future predictions about student achievement in value-added 

models.  According to the Standards for Educational and Psychological Testing (AERA, APA, & 

NCME, 2014), evidence from a variety of categories is needed to support each use.  Relevant 
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categories of evidence to support the validity of the CLASS-S include validity of structure, 

content, relationships with conceptually related constructs, and relationships with criteria.   

Approximately 20% of published articles have reported on the CLASS-S model, and 

some researchers have provided emerging evidence to support its validity (i.e., structural 

validity; e.g., Allen et al., 2013; Hafen, Hamre, et al., 2015), and reliability (e.g., Kane et al., 

2012).  Conversely, other researchers have challenged the three-factor structure in favor of a 

single-factor as the best indicator of teaching effectiveness based on the CLASS-S (Kane et al., 

2012; Malmberg, et al., 2010; McCaffrey et al., 2015). In the literature, the developers reported 

content-oriented evidence (see Pianta, Hamre, & Mintz, 2012); however, researchers exploring 

the opinions of novice teachers of the relevance of the CLASS-S constructs and if they had 

learned them in pre-service teacher education programs, were unable to provide corroboration 

(Caspersen & Raaen, 2014).  Further, some researchers have questioned CLASS-S content, for 

example, Gamlem and Munthe (2014) found that the scoring criteria for Quality of Feedback 

emphasized encouragement-oriented over learning-oriented feedback.  Furthermore, limited 

evidence describing relationships between the CLASS-S and other related constructs have been 

identified (e.g., Frameworks for Teaching [Gill et al., 2016], Teacher Emotional Intelligence 

Measure [Friedman, 2014]).  Finally, evidence is needed to support the relationship between 

CLASS-S scores and predictions of performance, or the relationship with criteria.  Specifically, 
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is there evidence to support the CLASS-S ability to discriminate and predict based on criteria 

associated with its use (e.g., as an indicator of effective teaching)?  The relationship between the 

CLASS-S and key constructs (e.g., student achievement) will be discussed in the section, 

Associations with Key Themes.  Results of this review suggest evidence is emerging in these 

various categories; however, there remains a need to build on existing evidence to support each 

of the potential uses of the CLASS-S.    

Recommendation 1: Further research to support psychometric properties. Despite 

anecdotal reports of an increase in the CLASS-S in international research and practice (L. 

Sernett, personal communication, February 8, 2018), there remains a need for published articles 

addressing its psychometric properties and providing validity evidence for each use.  In 

particular, more research is required using the final published version of the CLASS-S.  

Establishing the CLASS-S as a protocol for observing classroom practices across international 

boundaries would strengthen our understanding of fundamental classroom instructional practices 

that transcend content and geographic borders.  It should be noted that since the search for article 

inclusion for this review was conducted, two articles examining the validity of the CLASS-S in 

international contexts have been published (i.e., one from Finland [Virtanen1, Pakarinen, 

Lerkkanen, Poikkeus, Siekkinen, & Nurmi, 2017] and from Norway [Westergård, Ertesvåg & 

Rafaelsen, 2018]).  In addition, addressing questions of best practice for double coding and 
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discussing common errors in inter-rater reliability procedures and the CLASS-S remains requires 

more attention.  Moreover, independent research supporting the validity of content, and 

relationships with related constructs and other criteria is needed to support each of the common 

(and other potential) uses of the CLASS-S (e.g., as a measure of classroom quality, as a predictor 

of student achievement, as an indicator of effective teaching, and as a model and measure for 

teacher education programs).  

Finally, researchers suggested different methods are needed to explore the complexity of 

the relationships among dimension scores, in contrast to typical rank or item level findings (e.g., 

Halpin & Kieffer, 2015).  For example, Halpin and Kieffer described an approach to latent class 

analysis, and identified four distinct profiles of instructional practice demonstrating statistical 

relationships among items.  The authors suggested latent class analysis might be a potential 

method for future research.  Another example of exploring CLASS-S data was described by 

Ruzek, Hafen, Hamre, and Pianta, (2014), where they used spline regression to identify active 

ranges to categorize teachers.  Given the complexity of classroom observations, new methods 

exploring the psychometrics of the CLASS-S and ways to apply it to classroom observation data 

are recommended to strengthen its use in research.  

Gap 2: Associations with key themes.  Mapping key themes across articles in this 

review identified eight categories (see Figure 2.4).  Across the categories, although some 
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findings seemed to be consistent despite limited research (i.e., two articles identifying similar 

findings), divergent findings were revealed within the categories.  For example, researchers 

examining school/classroom contrasts identified higher overall CLASS-S domain scores 

(Donaldson, LeChasseur, & Mayer, 2017; Smith, Preston, Haynes, & Neergaard Booker, 2015), 

or Emotional Support scores (Rutledge, Cohen-Vogel, & Osborne-Lampkin, 2012) in high track 

(or honours track) classrooms when compared to regular track classrooms.  Similarly, other 

researchers reported higher CLASS scores in elementary classrooms when compared to middle 

school classrooms (Mihaly &McCaffrey, 2014), and the same pattern was reported for the 

Emotional Support domain only (Shell, Gazelle, & Faldowski, 2014).  Yet other researchers 

found contrasting results, for example authors have identified increased Content Understanding 

and Analysis and Problem Solving scores in mathematics classrooms as compared to English 

language classrooms (Donaldson, LeChasseur, & Mayer, 2017), while others identified 

mathematics classrooms scored lower overall on the CLASS-S than English language classrooms 

(Mihaly & McCaffrey, 2014).  Therefore, some patterns appear to be enduring, such as 

differences in high versus low track classrooms, and between elementary and middle school 

grades; however other patterns are not clear.  In addition, some authors note no major differences 

on the CLASS-S when comparing Low Value-Added (LVA) to High Value-Added (HVA) 

schools (Grossman, Loeb, Cohen, & Wyckoff, 2013; Rutledge et al., 2012, Smith et al., 2015), 
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while others found higher Emotional Support (not including the Positive Climate dimension) in 

HVA schools (Smith, Cannata, & Haynes, 2016).  Importantly, this pattern contrasts with other 

findings where researchers identified higher individual teacher scores on the CLASS-S were 

associated with greater value-added scores (Kane & Staiger, 2012).  

Similar to school/classroom contrasts, other mapped key themes, such as teacher 

characteristics, provided some emerging, and some inconsistent findings.  For example, the 

pattern of scores and growth across CLASS-S domains in novice teachers found CLASS-S 

scores improved in the early years of professional practice, with the highest scores reported in 

the Classroom Organization domain (Booker, 2014; Malmberg et al., 2010; Neergaard & Smith, 

2012).  However, two of these studies identified the greatest improvement in Classroom 

Organization scores (Booker, 2014; Malmberg et al., 2010), while another study identified the 

largest improvement (based on growth coefficients) in Emotional Support scores (Neergaard & 

Smith, 2012).  One study identified an inverted U-shaped change in Emotional Support, 

suggesting an increase and subsequent decline in this domain with early teaching experience 

(Malmberg et al., 2010).  Although all three of these studies identified Instructional Practices had 

the lowest scores, and least amount of growth during a teacher’s early career years (Booker, 

2014; Malmberg et al., 2010; Neergaard & Smith, 2012).  Other researchers reported unclear 

(Caspersen & Raaen, 2015) or complex findings (Cherng & Halpin, 2016), suggesting other 
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contextual factors significantly impact the relationship between CLASS-S scores and teacher 

characteristics  

Of the key themes, this review provided a more in-depth summary exploring the 

relationship between classroom practices (i.e., CLASS-S) and student outcomes.  In brief, 

student outcomes fell into three broad themes: student achievement, student engagement, and 

student’s perspectives of classroom context.  Based on findings previously summarized, the 

relationship between CLASS-S scores and student achievement remains unclear.  Specifically, 

the various methods used to measure student achievement (e.g., value-added scores, GPAs, state 

mandated subject or achievement tests) have received criticism (e.g., AERA, 2015; Kuncel, 

Credé, & Thomas, 2005).  Despite challenges, researchers have described some emerging 

evidence of positive associations between the CLASS-S and student achievement. 

Studies of student engagement primarily included more than one measure of engagement 

(i.e., student-reported, teacher-reported, and CLASS-S observations).  Researchers identified 

varying patterns of engagement over the course of the school year, and suggested relationships 

with other contextual factors such as autonomy, peer relatedness, and motivation (e.g., Hafen et 

al., 2012; Ruzek et al., 2016).  Overall, researchers found student engagement as observed on the 

CLASS-S protocol provided a strong indicator of student engagement (e.g., Virtanen, Lerkkanen, 

Poikkeus, & Kuorelahti, 2015), and supported its utility as an observational measure in addition 
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to more traditional student- or teacher-reported indicators.  As such, researchers provided 

emerging support for the CLASS-S as a measure of student engagement.    

In the last theme addressing the relationship between classroom and student outcomes, 

researchers used the CLASS-S to examine student’s perspectives of classroom context, 

specifically classroom structure, and classroom climate.  Researchers found complicated 

relationships between student ratings and observations (Spearman & Watt, 2013).  For example, 

girls who rated a dimension as low and attended a class where the dimension received low 

observational ratings had lower levels of motivation for science (Spearman & Watt, 2013).  

However, girls who rated a dimension as high and were observed in a classroom where the 

dimension was also rated as high on the CLASS-S, motivation for science decreased from the 

start of the school year (Spearman & Watt, 2013).  In contrast, researchers exploring multiple 

factors of classroom climate (i.e., academic and emotional peer support, teacher-student 

relationship, classroom misbehavior) found no associations between student-ratings and 

classroom observational ratings on the CLASS-S (Yoder, 2012). Therefore, the association 

between classroom observations, and student perspectives is still uncertain.  

Additionally, researchers have noted other yet to be researched factors that might be 

associated with the CLASS-S.  In particular, adolescents have different developmental needs 

than do students in elementary or pre-school.  Accordingly, linking underlying skills or abilities 
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associated with being a successful young adult to classroom interactions might help to identify 

how best to support classroom environments for older students.  For example, self-determination 

theory (Deci & Ryan, 2000) was cited as one of the underlying constructs informing the CLASS-

S.  Therefore, indicators of competence, relatedness, and autonomy should be explored in 

association with the CLASS-S.  Typically, measures of student success in middle and high 

schools tend to be very achievement driven; yet other skills (e.g., higher-order thinking, self-

regulation, executive functioning, social skills) have been overlooked in research linking 

measures to student outcomes (Burchinal, 2018).  

Recommendation 2: Further development of key themes.  As described previously, 

research exploring the association between the CLASS-S and key themes has identified both 

emerging and divergent findings.  Therefore, more research is required to clarify findings across 

the eight themes identified in this review, and with other underlying constructs related to 

adolescent development.  More work examining patterns of school/classroom differences, and 

research to account for other contextual factors contributing to these differences is warranted.  

For example, researchers (e.g., Bell et al., 2012) have suggested student factors contribute a 

significant amount to instructional quality, and therefore directly impact CLASS-S scores.  

Consequently, identifying impactful student factors in middle school and high school settings, 

might help teachers and administrators change practices to support teacher-student interactions in 
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higher grades.  Furthermore, a better understanding of differences between teachers of varying 

subject matters might help target professional development for teachers by subject.  

Caution should be noted inherent to the value-added models chosen by authors, as not 

enough is known about these models and their ability to predict performance or differentiate 

between schools.  Researchers have suggested there was more within school, than between 

school variability based on the CLASS-S (Rutledge et al., 2012).  If in fact value-added models 

identified schools where teachers contributed to greater gains in student achievement, it would 

follow that classrooms in HVA schools would have higher CLASS-S scores.  Therefore, as 

recommended by the AERA (2015), more investment in alternative methods and models for 

evaluating educators is needed to better understand these models prior to relying on them to 

drive decisions, or draw conclusions.   

In addition, further research exploring patterns of CLASS-S scores during early career 

teaching might provide insight into areas needed for additional instruction in teacher education 

programs, or for additional early career support or mentorship.  In particular, teachers often 

scored lowest on the Instructional Supports domain, and authors have suggested novice teachers 

have difficulties articulating their support needs (Caspersen & Raaen, 2015), therefore explicitly 

teaching instructional practices based on teacher-student interactions in education programs, and 

providing early career mentorship, might lead to overall gains in effective teaching.  Mapping 
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teacher characteristics in this review identified much has yet to be researched.  For example, 

examining the CLASS-S with a sample of highly effective teachers, in longitudinal studies, or 

identifying other contextual factors such as the contribution of school climate, or student 

outcomes to CLASS-S scores, remain areas for future study.  

Importantly, there remains much to be clarified with respect to relationships between 

classroom and student outcomes.  For example, limited evidence exists linking middle or high 

school teacher-student interactions to any indicator of student achievement (Allen et al., 2013).  

Therefore, examining the relationship between the CLASS-S and student achievement (using a 

variety of measurement methods) remains a key area for further research.  Bell and colleagues 

(2012) suggested alternate measures of student achievement be considered, and proposed other 

constructs including (but not limited to) measures of graduation rate, student portfolios, course 

talking patterns, and measures of student beliefs.  Furthermore, research is needed to explore the 

potential for the Student Engagement domain to serve as a stand-alone observational measure of 

student engagement, and to investigate its relationship to other outcomes.  Last, linking student 

perspectives of classroom environment, teacher-student interactions, and what they need to be 

successful, to the CLASS-S would strengthen our understanding of middle and high school 

environments.  
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Despite a growing research base supporting the use of the CLASS in early years and 

elementary school settings, researchers have yet to produce substantial evidence specific to the 

CLASS-S in middle and high school settings.  However, the present review suggests the CLASS-

S might be a valuable tool for exploring differences in middle and high school settings, and 

therefore calls for more research.  In particular, studies examining differences between groups 

identified CLASS-S scores were higher in high or honors track classrooms than regular track 

classrooms, and lower in middle and high school grades than elementary grades.  When 

considering there has been no clear pattern of differences identified between schools (i.e., low 

and high value-added schools, or public versus charter schools), it remains there might be other 

unidentified student-specific factors contributing to CLASS-S scores.  Based on this overall 

pattern, there may be greater classroom variability than school-wide variability on the CLASS-S, 

suggesting that individual teachers can have a great impact in their classroom despite other 

identified school-based factors.  Therefore, as suggested by the AERA (2015), more research is 

needed before alternative measures of teaching effectiveness are used in high stakes evaluations, 

or to drive decision-making processes at the school-wide level.   

Finally, exploring the relationship between the CLASS-S and other underlying constructs 

or processes, such as higher-order thinking, self-regulation, executive functioning, social skills, 

and self-determination theory, are worthy of further research (Burchinal, 2018).  In sum, research 
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linking the CLASS-S to theories and measures associated with constructs of adolescent 

development, and examining characteristics beyond student academic achievement would 

deepen our understanding of the context of middle and high school classrooms, and in turn 

strengthen our ability to support adolescents to gain skills to become successful young adults.  

Gap 3: Ability to enhance classroom practices.  One area identified in this review with 

potential to impact teaching practices is the development of teaching interventions based on the 

CLASS-S model.  Still, there appears to be a practice-to-research gap, as practice seems to have 

outpaced research.  One intervention, MTP-S, has been associated with two published research 

articles included in this review (i.e., Allen et al., 2011, Allen et al., 2015).  According to the 

researchers, changes in professional practice have in turn been measured as gains in student 

achievement (Allen et al., 2011, Allen et al., 2015).  However, clear links to increased classroom 

practices have not been well defined in the literature.  Furthermore, anecdotally, there are other 

coaching and professional development initiatives based on the CLASS-S occurring in both the 

United States, and abroad.  

Recommendation 3: Further research exploring the ability to enhance classroom 

practices.  Because there is a likelihood that interventions based on the CLASS-S result in 

changes to teacher-student interactions, more research is needed to explore this impact.  As more 

is understood about the relationships between the CLASS-S and other key constructs, these 



 

 

65 

relationships should also be explored in the context of a CLASS-S based intervention.  

Unanswered questions include (but are not limited to): do interventions impact other key 

constructs, how long are changes sustained, are there optimal grade(s) during the school years to 

have a high-quality teacher (e.g., pre-kindergarten, Grade 4, Grade 9), what are the best practices 

for coaching interventions (e.g., target subjects, grades, mentorship, booster sessions, methods of 

providing feedback).  Furthermore, more research exploring the effects of explicitly teaching the 

CLASS-S model in pre-service teacher education programs is warranted.   

Limitations 

The present article was a systematic scoping review and followed recommended 

guidelines (Arksey & O’Malley, 2005; Peters et al., 2015).  As noted previously, the intention 

was to provide an overview of published peer-reviewed research and grey literature, and not to 

provide quality ratings, effect sizes, or conduct secondary analyses.  The results are limited and 

may not be generalized beyond a current mapping of the literature.  Some additional limitations 

include the overall quality of the reporting standard in some of the articles reviewed.  As such, 

information in some articles was unclear preventing, for example, retrieval of information to 

complete every field of the data extraction form.  Specifically, identifying research methods, and 

making associations between article authors and the original developers of the CLASS-S was 

sometimes challenging.  In addition, many articles stemmed from data obtained for larger 
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projects, and therefore limitations may be assumed related to drawing conclusions from the same 

sample.   

Conclusion 

This scoping review provided an overview of the CLASS-S in published literature, 

mapped key themes addressed by authors using the CLASS-S, presented findings about the 

relationship between classrooms (i.e., CLASS-S) and student outcomes, and identified gaps and 

summarized recommendations for the future use of the CLASS-S.  In brief, 55 articles were 

identified for inclusion since 2009, and search results reflected the majority of these studies 

originated from the United States.  Most included studies used earlier iterations of the protocol 

with only approximately 4% using the final published version of the CLASS-S. Furthermore, 

many studies drew data from larger projects, limiting the number of unique data sets used across 

articles.  Despite some agreement about reporting training and coding procedures, the process of 

double coding and reporting inter-rater reliability statistics varied widely across articles.   

Key constructs mapped across articles fell into eight broad categories (see Figure 2.4) 

including the CLASS-S model, CLASS-S procedures, relationships between classroom and 

student outcomes, school/classroom contrasts, teacher characteristics, teacher/curricular 

interventions, teacher education program assessments, and case studies. Of these key themes, the 

relationships between classroom (i.e., CLASS-S) and student outcomes were presented more 
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completely in this review.  Specifically, three themes summarizing findings specific to linking 

the CLASS-S to student achievement, student engagement, and student perspectives were 

described.  In sum, authors described some emerging and conflicting findings linking the 

CLASS-S to student achievement.  Authors provided some evidence the CLASS-S student 

engagement measure contributes to our understanding of student engagement beyond other 

indicators (e.g., teacher or student reports).  Furthermore, authors explored the relationship 

between student perspectives and the CLASS-S and reported limited findings.  

As a scoping review (Grant & Booth 2009), the purpose of the present study was to 

review the current body of emerging literature using the CLASS-S.  Scoping reviews assist 

policymakers to decide if further systematic reviews are needed, and are particularly helpful to 

summarize findings when more precise statistical methods, or quality assessments, are not yet 

applicable (Grant & Booth; Peters et al., 2015).  In summary, the present scoping review 

examined the use of the CLASS-S in the published literature and identified gaps in knowledge 

about its psychometric properties, its association with key themes (e.g., student achievement), 

and its ability to enhance classroom practices.  Briefly, research to clarify double coding and 

inter-rater reliability procedures, to provide further evidence to support the validity of the 

CLASS-S for each of its potential uses, to broaden its association with key themes, and to 

expand on its potential to guide interventions and pre-service teacher education programs is 
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needed.  Once additional research on these topics has been published, a systematic review may 

be warranted.  As it currently stands, the CLASS-S is emerging as a useful and valuable tool, but 

more evidence-based support is needed.  Research using the CLASS-S may help deepen our 

understanding of classroom environments and supports needed to strengthen these environments 

for middle and high school students, a population commonly overlooked in educational research.  
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Table 2.1. 
 
Versions of the CLASS-S (domains and dimensions) as identified in published research.  
 
 Version 

1 
(n = 26) 

Version 
2 

(n = 4) 

Version 
3 

(n = 16) 

Version 
4 

(n = 8) 

Version 
5 

(n = 2) 
 
Emotional Support 

     

Positive Climate x x x x x 
Teacher Sensitivity x x x x x 

Regard for Adolescent 
Perspectives x x x x x 

Negative Climate x x x   
 
Classroom Organization 

     

Behavior Management x x x x x 
Productivity x x x x x 

Instructional Learning Formats x x x   
Negative Climate    x x 

 
Instructional Support 

     

Content Understanding x x x x x 
Quality of Feedback x x x x x 

Analysis and Problem Solving x x x x  
Analysis and Inquiry     x 

Instructional Learning Formats    x x 
Instructional Dialogue   x  x 

Procedures & Skills  x    
 
Student Engagement x x x x x 
      

Note: Dimensions that changed across versions are italicized.
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Table 2.2. 
 
Characteristics of included publications 
 

  
Author(s), year 

Research 
Design 

Larger 
Project 

Teachers 
N 

Student 
N Grades Key Themes Findings Specific to CLASS-S 

1 Allen, Hafen, 
Gregory, 
Mikami, & 
Pianta, 2015 

Experimental MTP-S 
(2) 

86 1194 11% 
middle 
school, 
89% high 
school 

Relationship 
between 
classroom and 
student outcomes, 
Teacher/curricular 
interventions 

• Students made significant gains on a 
measure of academic achievement when 
their teacher participated in MTP-S, when 
compared to students of teachers who did 
not participate.  
• Gains were reported by the researchers to 
translate to an increase on achievement 
tests from the 50th percentile to the 59th 
percentile for the average student. 

2 Allen, Pianta, 
Gregory, 
Mikami, & Lun, 
2011 

Experimental MTP-S 78 2237 Mean 
grade = 
8.06, SD 
= 1.5 

Relationship 
between 
classroom and 
student outcomes, 
Teacher/curricular 
interventions 

• Students made significant gains on a 
measure of academic achievement when 
their teacher participated in MTP-S, when 
compared to students of teachers who did 
not participate.  
• Gains were reported by the researchers to 
translate to an increase on achievement 
tests from the 50th percentile to the 59th 
percentile for the average student. 

3 Allen et al., 
2013 

Experimental MTP-S 37 643 Mean 
grade = 
8.3, SD = 
1.5 

Relationship 
between 
classroom and 
student outcomes, 
CLASS-S model 

• Scores on the Positive Climate, Regard 
for Adolescent Perspectives, Instructional 
Learning Formats, and Analysis and 
Problem-Solving dimensions were 
predictive of greater student achievement.  
• Confirmatory factor analysis supported 
the three-factor model proposed by the 
authors. 

4 Amato, 2012 Case Study - 4 4 High 
school 

Case study • The Regard for Adolescent Perspective 
dimension of the CLASS-S was used to 
supplement qualitative observations of the 
classroom experience of four English 
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Language Learning students in a high 
school environment. The only explicit 
findings based on the CLASS-S provided 
were scores ranged from 2-6 on Regard for 
Adolescent Perspective.  

5 Athanases et al., 
2016 

Case Study UCA 6 - High 
school 
(grades 9-
12) 

Case study • CLASS-S was used as an observational 
measure, and written notes used for 
scoring were included in qualitative 
analyses.  Researchers identified teachers 
provided indicators of Positive Climate, 
Teacher Sensitivity, and Behaviour 
Management. However, researchers 
identified a need for increased academic 
rigor, (i.e., Instructional Practices on the 
CLASS-S), to deepen instruction in order 
to reflect a college-bound culture. For 
example, the researchers distinguished 
between talking about college, to engaging 
in college-level discourse.  

6 Athanases & de 
Oliveira, 2014 

Case Study UCA 2 48 54% 
grade 11, 
46% 
grade 12 

Case study • CLASS-S was reported by the authors to 
provide additional information about 
classroom practices in a case study 
examining two teachers' approaches to 
scaffolding for Latina/o English language 
learners. Limited scores were reported on a 
few dimensions for one teacher, and for 
only one dimension (Quality of Feedback) 
for the second teacher. 

7 Bell et al., 2012  Exploratory 
Research 

TUCC 82 - 32% 
middle 
school, 
68% high 
school 

Relationship 
between 
classroom and 
student outcomes, 
CLASS-S model, 
CLASS-S 
procedure 

• Researchers reported evidence linking 
the CLASS-S to student achievement was 
divergent.  
• Unexplained errors were identified by the 
researchers as a large source of variation 
among CLASS-S scores.  
• The researchers suggested a large number 
of observations across time are required 
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prior to making any conclusions about 
teaching. 

8 Bell et al., 2014 Mixed 
Methods 

MET 
and 
UTQ 

MET: 
nearly 
3000; 
UTQ: 
458 

- Grades 6, 
7, and 8 

CLASS-S 
procedure 

• Observers displayed the strongest pattern 
of agreement and accuracy in the 
Classroom Organization domain (note: 
overall agreement metrics were stronger in 
the MET data as compared to the UTQ 
data). Qualitatively, observers noted that 
Classroom Organization was easier to 
score, and Instructional Support was more 
difficult as it required higher-inference 
judgments. 

9 Booker, 2014 Longitudinal AIM 62 - - Teacher 
characteristics 

• Beginning math teachers were predicted 
to improve significantly over a three-year 
time period across all domains of the 
CLASS-S, with the largest growth reported 
in the Classroom Organization domain. 

10 Brandt, Meyers, 
& Molefe, 2013 

Experimental eMINTS 191 3610 All 
grades, 
emphasis 
on grades 
7 and 8  

Teacher/curricular 
interventions 

• After one year of participation in the 
eMINTS program, the researchers noted 
that Grade 7 and 8 teachers were observed 
to use more instructional practices to 
support inquiry-based learning.  Explicit 
CLASS-S findings were not reported. 

11 Casabianca, 
Lockwood, & 
McCaffrey, 
2015 

Longitudinal UTQ 458 - 34% 
grade 6, 
29% 
grade 7, 
36% 
grade 8, 
rest from 
mixed 
grades 

CLASS-S 
procedure 

• Researchers explored trends in classroom 
observation scores and identified rater 
effects (i.e., rater error and residual error) 
as the largest source of variance.  Rater 
drift was estimated to increase during the 
study.  
• To reduce errors, the authors suggested 
providing raters with field experience as 
part of their training, and/or to remove 
struggling raters when identified through 
calibration exercises. 
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12 Casabianca et 
al., 2013 

Exploratory 
Research 

TUCC 82 - 32% 
middle 
school, 
68% high 
school 

CLASS-S 
procedure 

• Researchers identified some minor 
variation between live and videotaped 
scoring in their sample, and noted that both 
methods included large errors and low 
reliability.  
• Including a large number of ratings on 
multiple classroom sessions improved 
reliability and reduced error beyond the 
inclusion of live scoring.  

13 Caspersen & 
Raaen, 2014 

Case Study - 8 - 50% 
lower 
secondary 
schools 
(grades 7-
10), and 
50% 
elementar
y schools 
(grades 1-
6) 

Teacher 
characteristics, 
CLASS-S model 

• Researchers observed and rated 8 novice 
teachers using the CLASS-S, then 
reviewed the video footage with the 
teacher while conducting interviews based 
on the CLASS-S model. Specifically, 
researchers were seeking the opinions of 
novice teachers on the relevance of the 
CLASS-S constructs to their teaching 
practice, and if they had learned them in 
pre-service teaching programs. CLASS-S 
findings were unclear, overall findings 
reported by the researchers were that 
novice teachers may have difficulty 
articulating their needs and this may be a 
barrier to receiving support from superiors 
and colleagues. 

14 Cherng & 
Halpin, 2016 

Secondary 
Data 
Analysis 

MET 1,680 51,347 
(1st year 

MET) 

Grades 6-
9 

Teacher 
characteristics 

• Researchers used the results of the 
CLASS-S to create an aggregated indicator 
of teacher effectiveness. In hierarchical 
linear regression modeling, the researchers 
suggested minority students favored 
minority teachers, and reported students’ 
perceptions were influenced by their 
academic performance, teacher 
characteristics, the teaching conditions 
(i.e., as reported by teachers), and overall 
teacher effectiveness. 
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15 Culp, Martin, 
Clements, & 
Presser, 2015 

Experimental - 41 914 Mean age 
= 12.7 
(SD = 
0.5) 

Relationship 
between 
classroom and 
student outcomes, 
Teacher/curricular 
interventions 

• The researchers reported an interaction 
effect between CLASS-S scores and 
student outcomes for the classrooms in the 
treatment group. Researchers stated 
teachers who scored higher on the CLASS-
S and used the Exploring Photosynthesis 
program had better student outcomes. The 
authors suggested more effective teachers 
were able to implement technology to 
enhance learning, by making meaningful 
connections for students. 

16 Donaldson, 
LeChasseur, & 
Mayer, 2017 

Mixed 
Methods 

- 149 - High 
school 

School/classroom 
contrasts 

• Using multilevel modeling, scores on the 
CLASS-S were significantly different 
between low and high track classrooms, 
with low track classrooms experiencing 
less Emotional, Organizational, and 
Instructional Support.  
• Using multilevel modeling, Content 
Understanding and Analysis and Problem 
Solving scores were higher in Mathematics 
classes when compared to English classes. 

17 Durksen et al., 
2017 

Case Study - 6 - Upper 
primary 
and 
secondary 
schools 

Case Study  • The researchers noted that the CLASS-S 
helped them focus on observable teacher-
student interactions in the classroom, and 
they integrated their results by 
categorizing their coded transcripts using 
CLASS-S domains. Overall, teachers 
reported motivational or engagement 
strategies consistent with the domain of 
Classroom Organization. The researchers 
noted increasing positive motivation or 
reducing negative motivation was 
facilitated through the use of interactions 
that were high in Emotional and 
Instructional Support. They also identified 
increasing positive engagement or 
reducing negative engagement often 
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involved teacher practices consistent with 
Instructional Support and effective 
Classroom Organization. 

18 Friedman, 2014 Exploratory 
Research 

MTP-S 
(2) 

74 - Middle 
and High 
schools 

Teacher 
characteristics 

• Teachers with higher scores on a 
composite of the Teacher Emotional 
Intelligence Measure (TEIM) also had 
higher scores on the dimension, Regard for 
Adolescent Perspectives on the CLASS-S.  
• The author posited that the composite 
TEIM indicated higher emotional 
intelligence, and therefore a greater ability 
to recognize and meet the developmental 
needs of adolescents in the classroom. 

19 Gamlem & 
Munthe, 2014 

Descriptive 
Research 

- 28 - Grades 8-
10 

CLASS-S model • Using the CLASS-S and a modified 
version of the Quality of Feedback 
dimension, researchers found the Quality 
of Feedback dimension emphasized 
encouragement-, over learning-oriented 
feedback. 

20 Gill et al., 2016 Secondary 
Data 
Analysis 

MET 662 - Grades 4-
9 

CLASS-S model • Researchers compared observation 
protocols used in the MET (CLASS, FFT, 
MQI, PLATO, and Uteach) and identified 
and renamed10 common themes across all 
protocols.  The CLASS captured 9 of the 
10 overarching themes (classroom 
management, supportive learning 
environments, student focus, active student 
participation in class activities, student 
intellectual engagement with content, 
lesson structure and facilitation, content 
understanding, language and discourse, 
feedback and assessment).  The only 
theme not represented on the CLASS 
protocol, was an indicator of teacher 
professionalism.   
• Specific to the MET project data, 
researchers identified teacher observation 
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scores were significantly impacted by the 
percentage of racial/ethnic minority 
students enrolled, when observations 
occurred in English Language Arts 
classrooms.  However, the impact of 
student outcomes was lessened (<5% of 
the 64 regressions performed) when 
observations were conducted using the 
CLASS when compared to observations 
using the Frameworks for Teaching 
protocol (25% of the 48 regressions 
performed). 

21 Gitomer et al., 
2014 

Exploratory 
Research 

TUCC 82 - 50% 
middle 
school, 
50% high 
school 

CLASS-S 
procedure 

• Researchers indicated all scores fell 
within narrow ranges and observers 
became more consistent over time (and 
agreed most on Classroom Organization 
domain). Instructional Support was the 
most difficult domain to score accurately 
and consistently. 

22 Gregory et al., 
2015 

Experimental MTP-S 
(2) 

82 979 Middle 
and high 
schools; 
Mean = 
grade 10  

Teacher 
characteristics, 
Teacher/curricular 
interventions 

• Teachers referred fewer students for 
exclusionary discipline (i.e., to the 
principal’s office) after participating in 
MTP-S, particularly fewer African 
American students.   

23 Gregory et al., 
2014 

Experimental MTP-S 87 1669 61% 
middle 
schools, 
39% high 
schools 

Teacher/curricular 
interventions 

• A modest increase in student engagement 
was identified in classrooms where the 
teacher participated in MTP-S, mediated 
by scores on the Analysis and Problem 
Solving (or Inquiry) and Instructional 
Learning Formats dimensions. 

24 Gregory et al., 
2016 

Experimental MTP-S 
(2) 

Year 2 = 
86; Year 
3 = 79 

Year 1: 
1195; 

Year 2: 
1163 

11% 
middle 
school, 
89% high 
school  

Teacher/curricular 
interventions 

• The reduction in referrals of African 
American students was maintained across 
two years of coaching, and in the year 
following the conclusion of the 
intervention.   
• Further analysis highlighted 
improvements in classroom practices, 
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particularly those related to problem 
solving and higher level thinking (i.e., the 
Analysis and Inquiry dimension), as key 
factors contributing to the effectiveness of 
MTP-S. 

25 Grossman, 
Loeb, Cohen, & 
Wyckoff, 2013 

Exploratory 
Research 

- 24 - Grades 6-
8 

School/classroom 
contrasts 

• Productivity, Student Engagement, and 
Behavior Management were highly 
correlated (at least .94), the correlations 
made it difficult to assess whether 
particular instructional elements were 
individually related to higher value-added 
scores or if they were tapping into a 
broader underlying dimension that 
characterized a difference between the 
groups. 

26 Hafen et al., 
2012 

Exploratory 
Research 

MTP-S 34 578 Grades 9-
12 (Mean 
= 10.24, 
SD = 
0.88) 

Relationship 
between 
classroom and 
student outcomes,  

• Levels of student-reported and observed 
CLASS-S Student Engagement were 
predicted by classroom-level perceptions 
of autonomy at the beginning of the year. 
The measures of student-reported and 
observed engagement were not correlated 
at the beginning of the year, however were 
strongly associated by the end of the year. 
The authors suggested observed 
engagement (at the beginning of the year 
in particular), was a stronger measure than 
student self-reports. 

27 Hafen, Hamre, 
et al., 2015  

Secondary 
Data 
Analysis 

MTP-S, 
MET, 
TUCC, 
& UTQ 

MTP-S: 
67; MET: 

875; 
TUCC: 

82; UTQ: 
458 

- MTP-S: 
Grades 6-
11; MET: 
Grades 6-
8; TUCC: 
50% 
middle 
schools, 
50% high 
schools; 

CLASS-S model • A revised factor model (where Negative 
Climate was moved to the Classroom 
Organization domain and Instructional 
Learning Formats was associated with the 
Instructional Support domain) produced a 
better fit.  Findings led to the final 
structure of the published CLASS-S 
measure. 
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UTQ: 
middle 
schools 

28 Hafen, Ruzek, 
Gregory, Allen, 
& Mikami, 
2015 

Experimental MTP-S 
(2) 

86 1195 11% 
middle 
school, 
89% high 
school 

Teacher/curricular 
interventions 

• Participating teachers predicted better 
student future educational attainment 
despite the level of behavior problems 
their students self-reported at the 
beginning of the year. 

29 Halpin, & 
Kieffer, 2015 

Secondary 
Data 
Analysis 

MET 381 - Grades 6-
8 

CLASS-S model • Researchers proposed a method of latent 
class analysis and identified 4 distinct 
profiles of instructional practice that 
demonstrate the statistical relationship 
among items, as an illustration of a 
potential method for future research.  The 
authors reported their method better 
represented the complexity of the 
relationships among dimension scores, in 
contrast to typical rank or item level 
findings. 

30 Jamil, Downer, 
& Pianta, 2012 

Exploratory 
Research 

- 509 - - Teacher education 
program 
assessments 

• Pre-service teachers' ratings on the 
CLASS-S were not related to their beliefs 
of teaching self-efficacy at the end of the 
teaching preparation program.  

31 Joe, McClellan, 
& Holtzman, 
2014 

Secondary 
Data 
Analysis 

MET 50 - - CLASS-S 
procedure 

• Researchers found strong correlations 
between segment and whole scores, 
particularly scores from middle segments 
of a classroom session, therefore middle 
segment scores approximated the score of 
the full session. 
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32 Kane & Staiger, 
2012 

Exploratory 
Research 

MET 1333 44500 
(total 
MET 

project) 

Grades 4-
8 

Relationship 
between 
classroom and 
student outcomes, 
CLASS-S model, 
CLASS-S 
procedure 

• The CLASS was modestly related to 
gains in student achievement when used 
alone, and more strongly correlated when 
combined with student feedback.  
• Findings from the CLASS were highly 
correlated (0.88) with another classroom 
observation protocol, the Framework for 
Teaching. 
• Sources of variance in scores were 
identified across CLASS domains as 
follows: 23-32% attributed to differences 
among teachers, 18-28% attributed to 
between-lesson variance for teachers, 0-
3% attributed to course-section variation 
(when teachers taught more than one 
section of the same course), 10-11% 
attributed to rater effects (patterns of high 
or low rating), and 32-42% attributed to 
residual variance. 
• The highest scores on the CLASS were 
received on Behavior Management and 
Productivity dimensions (85% scored 5 or 
higher), and less than 1% scored 5 or 
higher on the Negative Climate dimension. 
While fewer than 10% scored 6 or 7 on the 
dimensions of Regard for Student 
Perspectives, Quality of Feedback, 
Instructional Dialogue, and Content 
Understanding. The Analysis and 
Problem-Solving dimension saw only 20% 
scoring between 4-7, meaning that 80% of 
scores fell in the 1-3 range.  
• High quality observations (i.e., more 
reliable scores) require clear standards, 
trained and certified observers, and 
multiple observations per classroom. 
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33 Malmberg & 
Hagger, 2009 

Exploratory 
Research 

- 30 - High 
school 

Teacher education 
program 
assessments 

• Higher Emotional Support and Student 
Engagement scores predicted higher 
instructional agency at the end of a teacher 
education program. 

34 Malmberg, 
Hagger, Burn, 
Mutton, & 
Colls, 2010 

Longitudinal - 17 - Grades 7-
12 

CLASS-S model, 
Relationship 
between 
classroom and 
student outcomes, 
Teacher 
characteristics 

• Confirmatory factor analysis supported 
an a priori reduction of dimensions per 
domain.  Emotional Support included 
Positive Climate and Regard for 
Adolescents, Classroom Organization 
included Behavior Management and 
Productivity, and Instructional Support 
included Content Understanding, Analysis 
and Problem Solving, and Quality of 
Feedback.                                                                         
• Researchers observed teachers during 
their pre-service education program, and in 
the first two years of their teaching careers. 
They identified that Classroom 
Organization increased linearly over time, 
while Emotional Support displayed an 
inverted U-shape over time. For older 
students, Emotional Support was lower.  
• Larger class size was related to increased 
Student Engagement. Instructional Support 
was not related to Student Engagement.  

35 Mashburn, 
Meyer, Allen, & 
Pianta, 2014 

Experimental
, Secondary 
Analysis 

MTP-S 47 1366 Grades 6-
12 

CLASS-S 
procedure 

• The researchers identified that 2 20-
minute video-recorded segments presented 
in a random order for coding was the most 
statistically sound. 

36 McCaffrey, 
Yuan, Savitsky, 
Lockwood, & 
Edelen, 2015 

Secondary 
Data 
Analysis 

UTQ 458 - Grades 6-
8 

CLASS-S model • The authors identified scoring errors 
between raters on the CLASS-S 
contributed to differing factor structures at 
the teacher level. Furthermore, averaging 
scores contributed to a different factor 
structure. Applying alternative hierarchical 
estimation approaches, the authors 
identified a two-factor model (strongly 
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correlated). Authors therefore proposed a 
one-factor model might be adequate. The 
researchers suggested an overall CLASS-S 
score based on multiple observations 
might be the best indicator of effective 
teaching. 

37 Meyer, 2011 Descriptive 
Research 

- 41 - High 
school 

- • The author reported scores from 
observations conducted once per 
classroom and described the means and 
frequencies of each dimension, no further 
CLASS-S findings were provided. 

38 Meyers, Molefe, 
Brandt, Zhu, & 
Dhillon, 2016 

Experimental eMINTS 200 3072 Grade 7 
and 8 

Teacher/curricular 
interventions 

• After two years of participation in the 
eMINTS program, the researchers used 
CLASS-S scores to measure two of their 
strategies "community of learners" and 
"inquiry-based learning" by placing 
outcomes on a Rasch scale for comparison. 
• The authors reported positive significant 
results with a medium effect size, 
indicating that the eMINTS program led to 
gains in community of learners, and 
inquiry-based learning for both their 
treatment groups when compared to the 
control group. 

39 Mihaly & 
McCaffrey, 
2014 

Secondary 
Data 
Analysis 

MET - - Grades 4-
8 

Relationship 
between 
classroom and 
student outcomes, 
School/classroom 
contrasts 

• Teachers in Grades 4 and 5 scored higher 
than Grade 6 teachers, and Grade 6 
teachers scored higher than teachers in 
Grades 7 and 8.  
• Grade 7 and 8 mathematics teachers 
scored lower than English language 
teachers. 
•  Classroom composition (i.e., prior year 
achievement scores, student average age, 
student socio-economic status) accounted 
for a small portion (i.e., approximately 30 
percent) of the magnitude of the difference 
between scores. 
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• No grade-level differences were found in 
the ability of the CLASS to predict student 
achievement gains. 

40 Neergaard & 
Smith, 2012 

Longitudinal AIM 62 - - Teacher 
characteristics 

• With regards to the CLASS-S observed 
in the final year of a teachers education 
program and first two years of professional 
practice, the authors reported highest 
scores on Classroom Organization and 
lowest on Instructional Support, across all 
time points. Based on the growth 
coefficients, scores on each of the CLASS-
S domains significantly improved over 
time. Emotional Support improved by the 
largest degree (a fourth of a point), while 
Classroom Organization improved by a 
smaller margin (a third of point), and 
Instructional Support improved the least. 

41 Ozer & 
Douglas, 2015 

Exploratory 
Research, 
Mixed 
Methods 

- 4 - Aged 14-
19 years 
(Mean = 
16.8, SD 
= 1) 

- • Despite describing the use of the 
CLASS-S as a part of the assessment of 
classroom settings in the methods section 
of the article, no further findings from the 
measure are included. 

42 Park, Chen, & 
Holtzman, 2014  

Secondary 
Data 
Analysis 

MET - - - CLASS-S 
procedure 

• The authors found no impact of coder 
background on scoring accuracy. Coders 
who were familiar with the CLASS 
measure prior to the study, who noted they 
reflected on their own teaching practice, 
and noted the tool could be helpful in 
professional development, were more 
accurate in their scoring. The authors also 
found no impact of classroom 
setting/composition on scoring accuracy.  
• Researchers made recommendations for 
future research utilizing classroom 
observations: 1) ensure the protocol trains 
and monitors coder performance, 2) ensure 
ongoing statistical monitoring of coders, 
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and 3) give individual feedback and 
additional training if needed. 

43 Ripski, 
LoCasale-
Crouch, & 
Decker, 2011 

Longitudinal - 41 - K-12 Teacher education 
program 
assessments 

• Pre-service teachers who reported higher 
ratings of extraversion and depression at 
the beginning of a teacher education 
program, scored lower on Instructional 
Support in the last year of their education 
program. 

44 Rutledge, 
Cohen-Vogel, 
& Osborne-
Lampkin, 2012 

Longitudinal
Case Study  
 

NCSU 73 - Grades 9-
12 
(primarily 
10th 
grade) 

School/classroom 
contrasts 

• Authors noted no major differences on 
the CLASS-S when comparing low to high 
value-added schools.  
• When comparing CLASS-S scores across 
four case study schools, researchers used 
multilevel modeling to identify Emotional 
Support was lower in regular track classes 
when compared to honors classes 
(particularly in one school). According to 
the researchers, results highlighted the 
presence of more within-school variability 
as compared to between-school variability.  

45 Ruzek et al., 
2016 

Exploratory 
Research 

MTP-S 68 960 63% 
middle 
school,  
38% high 
school 

Relationship 
between 
classroom and 
student outcomes 

• The researchers reported classrooms with 
higher Emotional Support scores on the 
CLASS-S in the fall, had students who 
reported increased behavioral engagement 
and mastery motivation at the end of the 
school year.  Students also reported more 
autonomy and positive relationships with 
their peers at the mid-point of the year 
when they were in classrooms with higher 
fall observed Emotional Support.  The 
researchers noted that the indirect effect of 
Emotional Support on engagement and 
motivation was mediated by autonomy and 
peer relatedness.  
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46 Ruzek, Hafen, 
Hamre, & 
Pianta, 2014 

Secondary 
Data 
Analysis 

MET 1580 - Grades 4-
9 

Relationship 
between 
classroom and 
student outcomes, 
CLASS-S model, 
School/classroom 
contrasts 

• Based on spline regression methods used 
to identify active ranges and CLASS score 
thresholds, researchers suggested the 
relationship between classroom quality and 
student achievement was nonlinear, 
particularly when the overall CLASS score 
falls in the mid-range (e.g., 2.91-4.5).                                                                 
• Authors identified four strategies used to 
group teachers by effectiveness using the 
CLASS and Value-Added Modeling 
(VAM); 1) linear relationship, 2) CLASS 
manual categories, 3) CLASS distribution 
categories, 4) establish CLASS score 
thresholds. Strategy one identified a 
significant association, where a 1-point 
increase in CLASS score resulted in a 0.18 
point gain in VAM. Strategy two identified 
the majority of teachers fell in the mid 
range (98.7%) with the remaining teachers 
falling in the low range (and no teachers in 
the high range). Strategy three grouped 
teachers in the bottom 10% (ineffective), 
next 40% (developing effectiveness), next 
40% (effective), and top 10% (highly 
effective). Strategy four utilized simple 
regression to identify active ranges and 
thresholds, findings suggest that part of the 
relationship between classroom quality and 
student achievement is nonlinear, 
particularly when overall CLASS scores 
fall between 2.91 and 4.5. 

47 Savitsky & 
McCaffrey, 
2014 

Secondary 
Data 
Analysis 

TUCC 82 - 32% 
middle 
school, 
68% high 
school 

CLASS-S model • Using a modeling approach described by 
the authors, data from the TUCC study 
were analyzed and a one-factor structure 
was identified as the best fit to examine 
teacher-level effects while controlling for 
all other levels in hierarchical data. 
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48 Shell, Gazelle, 
& Faldowski, 
2014 

Longitudinal - - 688 Elementa
ry and 
middle 
school 

School/classroom 
contrasts 

• The researchers compared average scores 
on the Emotional Support domain from 
elementary (using the CLASS) to middle 
school (using the CLASS-S) and found the 
mean in middle school was significantly 
lower. 

49 Smith, Cannata, 
& Haynes, 2016 

Case Study NCSU 72 - Grades 9 
and 10 

School/classroom 
contrasts 

• Researchers reported lower overall 
implementation of strategies to develop 
higher order thinking skills in the 
classroom, as captured by the Content 
Understanding and Analysis and Problem 
Solving dimensions of the CLASS-S. 
• HVA schools scored significantly higher 
on the dimensions of Emotional Support, 
except for Positive Climate, than LVA 
schools. 
• Researchers identified higher student 
engagement in two HVA schools and 
lower student engagement in one LVA 
school, while the second LVA school’s 
student engagement score fell near the 
mean. 

50 Smith, Preston, 
Haynes, & 
Neergaard 
Booker, 2015 

Case Study NCSU 73 - Grades 9-
12 
(primarily 
10th 
grade) 

School/classroom 
contrasts 

• The researchers did not identify any 
statistical differences between low and 
high value-added schools, however 
CLASS-S scores were higher in honors as 
compared to regular track courses. 

51 Spearman, & 
Watt, 2013 

Exploratory 
Research, 
Longitudinal 

- 4 52 42% 
grade 7, 
58% 
grade 8; 
aged 11-
14 years 
(Mean = 
12.79, SD 
= 0.75) 

Relationship 
between 
classroom and 
student outcomes 

• Researchers reported Positive Climate, 
Negative Climate, Regard for Adolescent 
Perspectives, Behavior Management, 
Quality of Feedback, and Student 
Engagement all impacted a student's 
perception of structure in the classroom.  
The researchers found girls, who rated a 
dimension as low and attended a class 
where the dimension received low ratings 
by CLASS-S observers, had lower levels 
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of motivation for science.  However, girls 
who rated a dimension as high and were 
observed in a classroom where the 
dimension was also rated as high on the 
CLASS-S, motivation decreased from the 
start of the school year.  The researchers 
suggested this finding might be related to a 
ceiling effect.  The researchers also found 
that girls who rated dimensions highly at 
the start of the year, yet were in 
classrooms where it was observed to be 
lower on the CLASS-S, reported the 
highest levels of motivation at the end of 
the year.  

52 Virtanen, 
Lerkkanen, 
Poikkeus, & 
Kuorelahti, 
2015 

Exploratory 
Research 

- 9 (8 
teachers) 

181 23% 
grade 7, 
35% 
grade 8, 
42% 
grade 9 

CLASS-S model, 
Relationship 
between 
classroom and 
student outcomes 

• Researchers identified variation in 
classroom quality on the CLASS-S in 
Finland, despite limited school-level 
variation in student outcomes. 
• The researchers identified higher quality 
classrooms, as observed on the CLASS-S, 
were associated with higher student 
engagement (as captured by student-
ratings, teacher-ratings, and observations). 
Of the domains, Classroom Organization 
was associated with all three measures of 
engagement, while Instructional Support 
was associated with student-ratings and 
observations (but not teacher ratings). 
Emotional Support had an indirect effect 
on student engagement, via Classroom 
Organization and Instructional Support. 
 

53 Wilson et al., 
2015 

Pilot Study - 11 102 Aged 13-
19 years 
(Mean = 
15.83, SD 
= 1.26) 

Teacher/curricular 
interventions 

• CLASS-S scores significantly increased 
from pre- to post-intervention for the 
Productivity dimension.  Scores also 
increased on the Quality of Feedback 
dimension, however the increase was not 
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Note: AIM = Assessing Induction and Mentoring, MET = Measures of Effective Teaching, MTP-S = My Teaching Partner – Secondary (MTP-S), MTP-S (2) = 
My Teaching Partner – Secondary replication study, NCSU = The National Center on Scaling up Effective Schools, TUCC = Toward an Understanding of 
Classroom Context, UCA = Urban College Academy, UTQ = Understanding Teaching Quality; HVA = High Value-Added, LVA = Low Value-Added 

significant following procedure to ensure 
statistical rigor (i.e., Bonferroni 
correction). 

54 Yoder, 2013 Mixed 
Methods 

- 19 228 20% 
grade 4, 
27% 
grade 5, 
17% 
grade 6, 
17% 
grade 7, 
18% 
grade 8; 
Aged 9-
14 years 
(Mean = 
11.03, SD 
= 1.43) 

Relationship 
between 
classroom and 
student outcomes, 
School/classroom 
contrasts 

• Observer ratings on the CLASS-S were 
not related to any student outcomes (i.e., 
classroom climate, behavioral engagement, 
academic achievement) included in the 
study and the researcher suggested the 
results were due to the limited sample size. 
• The researcher did not find any 
significant differences on CLASS-S 
observation scores between one public 
school and one charter school. However, 
observer-reported Emotional Support 
scores predicted higher student-reported 
scores when students were asked to rate 
each of the CLASS-S dimensions.  

55 Yuan, 
McCaffrey, & 
Savitsky, 2013 

Secondary 
Data 
Analysis 

UTQ 
and 
TUCC 

TUCC: 
82; UTQ: 

458 

- - CLASS-S model • The authors proposed the CLASS factor 
structure varied by level, at the teacher 
level a one-factor model fit best, at the 
section level (for UTQ data) and session 
levels (for UTQ and TUCC data) there 
were no clear factor structures, and a two-
factor model of Classroom Organization 
and "Teaching Capacity" (which included 
all other factors) fit at the rating level. The 
rating level was the score provided by one 
rater across one session.  The authors 
suggested the rating process itself 
introduced structure into the scores, but 
that the data did not support a three-factor 
model. 
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Figure 2.1. Flow diagram of the search strategy used to identify articles for review and 
inclusion.  
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Figure 2.2. Number of CLASS-S publications identified for inclusion, total presented by 
year, and by association with protocol developers.   
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Figure 2.3. Location of study (or original data collection)
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Figure 2.4. Chart by key theme, or reported finding(s) of published research included in the 
review.  Please note: Some articles included data that fell in more than one category. 
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Chapter Three. Exploring the Preliminary Reliability and Validity of the Classroom Assessment 

Scoring System – Secondary (CLASS-S) in Junior High Schools in Alberta, Canada 

Given the recognition that education must transform to keep up with the emerging 

demands of the 21st century, there has been an increasing emphasis on accountability and 

capacity building in education systems worldwide (e.g., Government of Alberta, 2010; Preston, 

Goldring, Guthrie, Ramsey, & Huff, 2017; Westergård, Ertesvåg, & Rafaelsen, 2018; World 

Education Forum, 2015).  In particular, as researchers learn more about how teachers’ classroom 

practices contribute significantly to student learning, education systems are striving to implement 

evidenced-based changes to support student achievement (e.g., Darling-Hammond & Rothman, 

2015; Hamre & Pianta, 2005; Shyamalan, 2013).  This means an increased emphasis on 

understanding the specific behaviours teachers engage in to facilitate learning in the classroom.  

One such way to deepen our understanding of teachers’ classroom practices is through the use of 

standardized observational protocols as a means to capture and quantify classroom interactions.  

Despite an extensive history of classroom observations in educational research, the last 

decade has seen an increased interest in the use of valid and reliable standardized classroom 

observational protocols (Pianta & Hamre, 2009).  As a result, classroom observations have 

become increasingly more common and are becoming integral to accountability initiatives, and 

to inform capacity building, as a means to gather independent, systematic data (e.g., Allen, 
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Pianta, Gregory, Mikami, & Lun, 2011; Gregory, Hafen, Ruzek, Mikami, Allen, & Pianta, 2016; 

Kane & Staiger, 2012; Malmberg, Hgger, & Burn, 2010; Wragg & Wragg, 2012).  One such 

systematic observational protocol, the Classroom Assessment Scoring System (CLASS: e.g., 

Pianta et al., 2008), has been widely adopted in both research and practice settings, to capture 

general pedagogical practices (Allen, Gregory, Mikami, Lun, Hamre, & Pianta, 2013).   

The Classroom Assessment Scoring System 

The CLASS is based on the Teaching Through Interactions Framework (TTIF), a model 

grounded in developmental and learning theories, and research (e.g., Hafen, Hamre, Allen, Bell, 

Gitomer, & Pianta, 2015; Pianta, 2006; Pianta & Hamre, 2009).  The TTIF posits that teacher-

student interactions in the classroom provide the foundation for learning and development, and 

that these interactions can be operationalized and observed.  Furthermore, the CLASS is not 

subject specific, and, therefore, may contribute to our understanding of universal classroom 

practices.  In order to reflect developmental theory and the fact that student needs evolve as they 

mature, the CLASS is available for various developmental stages beginning in infancy through to 

high school.  In total, there are six versions of the CLASS, and although the general framework 

is similar across each age-level, behavioural indicators vary and are developmentally 

appropriate.  

Much of the published research using the CLASS has focused on its use in early years 
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programs and elementary grades; however, the CLASS has increasingly been used in high school 

settings (see paper one).  For example, the Classroom Assessment Scoring System – Secondary 

(CLASS-S; Pianta, Hamre, & Mintz, 2012) is specific to teacher-student interactions in Grades 7 

through 12.  To reflect adolescent development, the indicators of the CLASS-S place a greater 

emphasis on capturing various characteristics of adult and peer relationships, autonomy, and 

competence (e.g., Deci & Ryan, 2000; Hafen et al., 2015; Lavigne & Good, 2013).  In the 

published research, the CLASS-S has been used in multiple ways, for example as an indicator of 

effective teaching (e.g., McCaffrey, Yuan, Savitsky, Lockwood, & Edelen, 2015), as a means to 

provide feedback to teachers (e.g., Smith, Hayes, Labonté, & Vargas, 2016), or as a model to 

guide interventions (e.g., Allen, Pianta, Gregory, Mikami, & Lun, 2011).   

The CLASS-S is comprised of three domains associated with effective teaching: 

Emotional Support, Classroom Organization, and Instructional Support (Pianta & Hamre, 2009).  

Each domain includes three to five dimensions (see Table 3.1) and certified, trained observers 

rate various behavioural indicators of teacher-student interactions for each dimension (Pianta & 

Hamre, 2009).  One dimension, Student Engagement, is not included in any of the domains as it 

solely emphasizes student behaviour and, therefore, does not capture a teacher-student 
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interaction (Pianta et al., 2012).  Furthermore, Student Engagement is often considered an 

outcome of the CLASS-S domains (Bell et al., 2012).  

In order to become a certified CLASS-S observer, coders must attend a two-day 

workshop and receive training from a master coder on how to rate each of the twelve CLASS-S 

dimensions using a 1-7 scale (Pianta et al., 2012).  Every dimension includes specific 

behavioural indicators, and observers are trained to identify and score each dimension.  Scores in 

the 1-2 point range are classified as low, in the 3-5 point range as mid, and in the 6-7 point range 

as high (Pianta et al., 2012).  After training, observers must pass an online reliability test 

demonstrating they are able to code five video segments within one-point of a master coder, 80% 

of the time.  CLASS-S certification is only valid for one year, and so coders must pass online 

reliability testing again in order to re-certify and continue using the CLASS-S protocol.   

According to the developers, a standard observation is based on viewing a classroom 

lesson for approximately 15 to 20 minutes (either live or video-recorded), followed by time to 

assign the ratings for each dimension, before beginning another observation (Pianta et al., 2012).  

The 15 to 20 minute observation period is also referred to as a lesson segment, and so each 

lesson may include multiple segments depending on length of class time, and if the lesson was 

video-recorded, or observed live.  Past research has identified strong correlations between a 

middle segment and the whole lesson score, suggesting that a segment from the middle of the 
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lesson may best represent the lesson as a whole (Joe, McClellan, & Holtzman, 2014).  Other 

research has identified that two, 20-minute video-recorded segments coded in random order were 

found to be the most statistically sound measure of classroom practices (Mashburn, Meyer, 

Allen, & Pianta, 2014). 

The CLASS-S in Research: Validity and Reliability 

According to the Standards for Educational and Psychological Testing, validity “refers to 

the degree to which evidence and theory support the interpretations” of a measure (American 

Educational Research Association [AERA], American Psychological Association [APA], & 

National Council on Measurement in Education [NCME], 2014, p.11).  There are various 

categories of evidence required to support the validity of the CLASS-S, and these include 

content validity, relationships with conceptually related constructs, relationships with criteria, 

and factor structure (AERA, APA, & NCME, 2014).  In the manual, the developers have 

reported content-oriented evidence (see Pianta, Hamre, & Mintz, 2012); however, some 

researchers have questioned CLASS-S content.  For example, Caspersen and Raaen (2014) were 

unable to corroborate CLASS-S content when they asked pre-service teachers their opinions of 

the relevance of the CLASS-S and if they were familiar with the various constructs from their 

teacher education programs.  Further, Gamlem and Munthe (2014) reported on scoring criteria 

specific to the Quality of Feedback dimension, and proposed that instead of capturing learning-
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oriented feedback, it emphasized encouragement-oriented feedback.  In addition, limited 

evidence describing relationships between the CLASS-S and other related constructs has been 

identified.  For example, significant correlations between similar observational protocols (e.g., 

Frameworks for Teaching; Gill, Shoji, Coen, & Place, 2016) have been noted.  Also, researchers 

have found expected correlations between the Emotional Support domain and the Teacher 

Emotional Intelligence Measure (Friedman, 2014).  Researchers have also identified significant 

correlations between the Classroom Organization domain and measures of classroom 

management efficacy beliefs, teaching-related stress, and teacher exhaustion (Virtanen, 

Pakarinen, Lerkkanen, Poikkeus, Siekkinen, & Nurmi, 2018).  Finally, evidence is still needed to 

support the relationship between CLASS-S scores and predictions of performance, or the 

relationship with criteria.  For example, Bell and colleagues (2012) concluded that evidence 

linking the CLASS-S to student achievement was divergent.  Despite researchers identifying 

gains in student achievement after completing an intervention based on the CLASS-S framework 

(e.g., Allen et al., 2011; Allen, Hafen, Gregory, Mikami, & Pianta, 2015), and associations 

between increases in CLASS-S scores and value-added scores (e.g., Kane & Staiger, 2012), 

further research replicating and clarifying these relationships is required.   

In contrast, explorations of the structural validity of the CLASS-S (i.e., factor structure) 

are more common in the literature.  The CLASS-S was first used in published research in 2009 
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(see Malmberg & Haggar, 2009), at that time, the Emotional Support domain included Positive 

Climate, Teacher Sensitivity, Regard for Adolescent Perspectives, and Negative Climate.  The 

Classroom Organization domain included Behaviour Management, Productivity, and 

Instructional Learning Formats.  The Instructional Support domain included Content 

Understanding, Analysis and Problem Solving (later renamed Analysis and Inquiry), Quality of 

Feedback, and Procedures and Skills.  Notably, the CLASS-S structure varied over subsequent 

publications (see paper one), resulting in the manualized version (Table 3.1) published in 2012 

(Pianta et al., 2012).  The final version moved Negative Climate to the Classroom Organization 

domain, and Instructional Learning Formats to the Instructional Support domain.  Furthermore, 

the Instructional Dialogue dimension was newly added to the protocol under the Instructional 

Support domain.  As a result of ongoing structural changes in the early years of its use, it can be 

difficult to make definitive comparisons across studies using the CLASS-S.   

The published version of the CLASS-S was based on a factor analysis completed by 

Hafen and colleagues (2015), supporting the theoretical three domain factor structure, and 

finalizing the assignment of dimensions to each factor as seen in the manual (see Table 3.1). 

Subsequently, other researchers have explored the CLASS-S factor structure and identified 

modified versions of the three-factor model as better fitting their respective data sets (e.g., in the 

United Kingdom; Malmberg, Hagger, Burn, Mutton, & Colls, 2010; in Finland; Virtanen et al., 
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2018).  Furthermore, some researchers have challenged the three-factor model and have 

preferred a two-factor (in the United States; McCaffrey, Yuan, Savitsky, Lockwood, & Edelen, 

2015; Yuan, McCaffrey, & Savitsky, 2013), or proposed a single-factor model as a better 

indicator of teaching effectiveness (in the United States; Kane et al., 2012; McCaffrey et al., 

2015; and in the United Kingdom; Malmberg, et al., 2010;).  Researchers have also identified 

different factor structures at different rating levels, for example at the individual segment level 

score, in contrast to an aggregated, overall teacher score (McCaffrey et al., 2015; Yuan, 

McCaffrey, & Savitsky, 2013).  Researchers have argued averaging scores across multiple data 

points discounts variability in scores, and the inherent nested nature of the data (Huang, 2017; 

McCaffrey et al., 2015; Westergård et al., 2018).  Therefore, other models including bifactor 

(Hafen et al., 2015), and multilevel factor analyses (e.g., Malmberg et al., 2010; Westergård et 

al., 2018) have been explored in an effort to account for the complexities (e.g., nested data, 

sources of error) associated with measuring teacher-student interactions in the classroom. 

Table 3.2 provides a brief summary of all studies identified that use the domains and 

dimensions of the published CLASS-S (with the exception of Student Engagement).  It should be 

noted that these studies represent a small sample of the total number of publications using the 

CLASS-S (see paper one) that also included descriptive statistics (i.e., means) for the domains 

and/or dimensions.  The studies using the published CLASS-S included three published articles 
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(one from the United States, one from Finland, and one from Norway), one unpublished study 

(from Canada), and one dissertation (from the United States).  Although comparisons across the 

study means are not statistically possible, patterns in scores appear to be similar, with higher 

scores reported for Emotional Support (and associated dimensions), and lower scores reported 

for Instructional Practices (and associated dimensions) identified cross-culturally.   

Despite the challenge making comparisons across versions of the CLASS-S, some 

researchers have provided emerging evidence to support the reliability of the CLASS-S (e.g., 

Hafen et al., 2015).  According to the Standards for Educational and Psychological Testing 

(American Educational Research Association [AERA], American Psychological Association 

[APA], & National Council on Measurement in Education [NCME], 2014), reliability includes 

both reliability/precision (i.e., how consistent scores are across time and procedures), and 

reliability coefficients (i.e., statistical measures of correlation between test scores).  Researchers 

have explored the reliability of the CLASS-S by examining item and score reliabilities, and intra-

rater reliability.   

In an effort to report reliability coefficients, many researchers have included item, scale, 

and inter-rater reliabilities (IRRs).  Notably, researchers have consistently reported acceptable 

item and scale reliabilities (e.g., Allen et al., 2013; Gregory, Allen, Mikami, Hafen, & Pianta, 

2014; Virtanen et al., 2018), while procedures exploring inter-rater reliabilities have varied.  
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Inter-rater reliability results from a common procedure many researchers used, whereby they 

double-coded all or a percentage of classroom segments to explore consistency across coders.  

Statistical procedures to calculate IRR included: intra-class correlation coefficients (ICCs; e.g., 

Allen et al., 2013; Bell et al., 2012; Malmberg et al., 2010; Virtanen et al., 2018), percentage of 

agreement within 1 point (e.g., Booker, 2014; Gregory et al., 2016), and Cohen's kappa 

coefficient (e.g., Hafen et al., 2015).  Researchers consistently reported IRR statistics within 

acceptable ranges, for example ICCs > 0.40 (Cicchetti, 1994), and agreement within 1 point 

>80% (Pianta et al., 2012). 

Education in Alberta, Canada   

In the most recent international comparison of student performance outcomes, the 

Program for International Student Assessment (PISA; The Organization for Economic Co-

Operation and Development [OECD], 2015) ranked Canada among the top educational systems 

in the world.  However, in Canada, education is primarily governed by each province or territory 

autonomously and, therefore, varies across the country (Coughlan, 2017).  As a consequence, if 

Canadian provinces submitted their PISA scores as separate entries to OECD, three separate 

provinces (Alberta, British Columbia, and Quebec) would have ranked among the top five 

worldwide entries for student performance in science (Coughlan, 2017).  This means Canada’s 

education system is strong, and is receiving international recognition.  
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 In Canada, and in Alberta in particular, the general educational context is similar 

to that of the United States (U.S.; e.g., overall levels of government funding, class size, 

grades/ages; OECD, 2015).  Alberta schools fall under either the public or separate school boards 

and both boards follow provincial educational standards.  The main difference is that the separate 

school board includes the integration of faith-based curricula.  Provincial Achievement Testing is 

administered to all students in grades 6 and 9 to monitor student learning, and scores are meant 

to reflect a provincial standard of achievement across all school jurisdictions (Alberta Education, 

2018).   

 In 2010, the Government of Alberta recognized that despite having a world-class 

education system, there was a need to transform education to meet future needs (Government of 

Alberta, 2010).  With an emphasis on 21st century learning skills, the Government of Alberta 

outlined principles for education that included learning-centered, accountable, engaged, 

inclusive, responsive, sustained, and innovative approaches (Government of Alberta, 2010).  As 

a means to support the Government of Alberta’s new direction, the Learning and Technology 

Policy Framework was subsequently published (Alberta Education, 2013).  The Learning and 

Technology Policy Framework (2013) highlighted five policy directions for the province: 
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student-centered learning, research and innovation, professional learning, leadership, and access, 

infrastructure and digital learning environments.  

The present study.  As part of the Government of Alberta’s transformation of the 

education system, the province sought to fund the implementation of technology-based 

innovations in junior high classrooms across the province.  One such technology-based project 

was Flexible Pathways to Success: Technology to Design for Diversity (Flexible Pathways; 

Smith et al., 2016), a two-year collaborative project that included Alberta Education, five unique 

school jurisdictions, and researchers from the University of Alberta.  The aim of the Flexible 

Pathways project was to support the implementation of technology to meet the diverse learning 

needs in inclusive classroom settings.  The role of the researchers was to support the 

implementation of the initiatives, by taking a developmental evaluation approach (Patton, 2011) 

in an effort to gather data and feedback results on an ongoing basis to inform both formative and 

summative findings at the administrative, classroom, and individual student levels.   Using 

mixed-methods methodology, the researchers gathered a wide-range of data (e.g., interviews, 

focus groups, questionnaires, video recorded classroom lessons) from a variety of sources (e.g., 

administrators, teachers, students).  The research framework was informed by several theories in 

education, including the Substitution, Modification, and Redefinition Model (e.g., Puentadura, 
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2010), Universal Design for Learning (e.g., Rose & Meyer, 2006), and the Teaching Through 

Interactions Framework (e.g., Hafen et al., 2015). 

The present study focuses on the video recorded classroom lessons to explore the 

preliminary validity of the Teaching Through Interactions Framework (i.e., based on the 

CLASS-S protocol) in a sample of junior high school classrooms from various school 

jurisdictions across Alberta, Canada.  As such, this study contributes to the emerging body of 

literature examining the use of the CLASS-S in a variety of cross-cultural contexts outside of the 

United States (e.g., Finland; Virtanen et al., 2018; Norway; Westergård et al., 2018).  This study 

will therefore report on the reliability (i.e., the item and scale reliabilities, and IRR of the 

CLASS-S), and structural validity (i.e., the factor structure of the CLASS-S), in a diverse 

Canadian context.   

Method 

Participants 

Participants included 38 Grade 7 and 8 classroom teachers (71% female) from nine 

schools, representing five diverse school jurisdictions across Alberta, Canada.  Mean age for 

participating teachers was 34.48 (standard deviation [SD] = 8.37, range from 24 to 61 years of 

age), with a mean teaching experience reported of 8.32 years (SD = 7.84, range from 1 to 36 

years).  All teachers had a minimum of a Bachelor’s degree, with three teachers indicating they 
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had also obtained a Master’s degree.  All teachers had volunteered to participate in the larger 

Flexible Pathways project, and consented to video recordings of their classroom instruction.  

Subjects taught included language arts, science, social studies, mathematics, and one theoretical 

physical education lesson.  As previously noted, the Flexible Pathways project was a two-year 

initiative, and therefore natural attrition occurred as some teachers moved to different schools or 

grades, and some projects chose to engage new teachers in the second year as a means to grow 

their projects.  Therefore, a total of 26 teachers participated in year one, with 16 teachers 

continuing their participation into year two.  In addition, 12 new teachers joined the project in 

year two.   

Students were also included in video recorded lessons as long as their parents had 

provided consent as part of the larger project, and if the student assented to participate.  Students 

who did not have consent to be video recorded sat outside of the visual range of the video-

camera so that they would not miss any instructional time.  In total, 618 students consented to 

participate in the larger Flexible Pathways project.  

Measures 

Teaching Through Interactions Framework: The CLASS-S.  The CLASS-S (Pianta et 

al., 2012) is an observational protocol coders use to assess classroom interactions, as outlined in 

the Teaching Through Interactions Framework (TTIF).  As noted previously, the TTIF 
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categorizes classroom interactions into three broad domains: Emotional Support, Classroom 

Organization, and Instructional Support.  According to the factor structure reported in the 

manual, each domain is comprised of between three and five specific dimensions.  Further, the 

manual describes a number of behavioral indicators for each dimension, and provides specific 

guidelines on how to score dimensions along a one to seven scale (1-2 = low range, 3-5 = mid 

range, and 6-7 = high range).  In addition, the CLASS-S protocol includes a dimension of 

Student Engagement, which has been commonly considered an outcome of the three broad 

domains and, therefore, has not been included in past studies exploring the overall factor 

structure (e.g., Hafen et al., 2015; McCaffrey et al., 2015; Virtanen et al., 2018; Westergård et 

al., 2018).  The Student Engagement dimension was included for descriptive purposes in the 

present study, but was not included in factor analyses.  

Coder training.  Coders included the principal investigator of the Flexible Pathways 

project and a team of seven masters and doctoral research assistants.  All coders attended a two-

day CLASS-S training workshop conducted by a master trainer.  Following training, coders were 

required to complete an online reliability test requiring them to code five videos within one-point 

of the master codes, 80% of the time.  Only those who passed the online reliability test to qualify 

as a Certified Secondary CLASS observer were eligible to code videos.  In an attempt to 

minimize scoring drift over the course of the project, coders engaged in calibration exercises 
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prior to scoring year two videos (i.e., fall 2015).  Coders were required to score two videos that 

had been double-coded in year one with exceptional interrater reliability (i.e., within one point, 

>80% of the time).  Feedback and additional coaching were provided in the event coders were 

unable to code within one point, at least 80% of the time.  All coders met acceptable coding 

standards prior to completing any video coding for the project.   

Procedure. The researchers worked with school administration to facilitate classroom 

visits to video record at least two complete classroom sessions (between 45 to 60 minutes 

depending on the school’s structure) for each participating teacher.  Teachers were given notice 

prior to any videotaping, and were asked to ensure a typical instructional session was planned 

(i.e., not test taking).  Teachers wore a lapel microphone to better capture teacher-student 

interactions.  Classroom observations were video recorded at four time points across the two-

year Flexible Pathways project (i.e., fall 2013, spring 2014, fall 2014, and spring 2015).  Video 

recordings were divided into 15 to 20 minute segments, as recommended in the CLASS-S 

manual (Pianta, Hamre, & Mintz, 2012) and 3 segments per classroom were scored, per time 

point, for a total of 291 segments.   

Data Analysis 

Data analyses (e.g., descriptive statistics, reliability coefficients, exploratory factor 

analyses) were conducted using IBM SPSS Statistics version 25 (SPSS).  Confirmatory factor 
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analyses and multilevel confirmatory factor analyses were conducted using lavaan version 0.5-

23.1097 (Rosseel, 2017) in R version 3.5.0 (R Core Team, 2018) and RStudio version 1.1.442 

(RStudio Team, 2018).  

 Inter-rater reliability.  Twenty percent of the video segments were randomly selected to 

be double coded by two independent coders (i.e., 59 video segments) in order to calculate inter-

rater agreement (IRA).  According to the CLASS-S manual, IRA is considered acceptable if 

scores between the coders fall within one point (i.e., +/-1), 80% of the time (Pianta et al., 2012).  

However, according to Hallgren (2012), IRA is not a sufficient measure of inter-rater reliability 

(IRR).  Therefore, based on Hallgren’s (2012) recommendations, the intra-class correlation 

coefficient (ICC) was also calculated as an indicator of IRR.  A two-way, random effects model 

was defined according to the study design (Hallgren, 2012).  ICCs are considered to be an 

excellent rating of agreement when the value falls between 0.75 and 1.0, good when it falls 

between 0.60 and 0.74, fair when it falls between 0.40 and 0.59, and poor if it falls below 0.40 

(Cicchetti, 1994).  

 Factor analysis.  The factor structure was investigated using two different approaches, 

the first examined the factors at the classroom level, whereby CLASS-S ratings were averaged 

for each classroom teacher across segments, and time points to obtain an overall aggregated 

dimension score.  This method is considered to be the more traditional approach, but has drawn 
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criticism due to the nested nature of the data (e.g., segments nested within lessons, within 

classrooms; Westergård et al., 2018).  The second approach examined the factors at the rating 

level, whereby all available ratings were included in the analysis.  Importantly, researchers have 

identified averaging scores at the teacher level may lead to a different factor structure (e.g., a 

one-factor model) than at the rating level (e.g., a two-factor model; McCaffrey, Yuan, Savitsky, 

Lockwood, & Edelen, 2015; Yuan, McCaffrey, & Savitsky, 2013).  

Furthermore, structural validity was examined through various factor analyses, including 

more complex multilevel models (e.g., within-level segment ratings, and between-level teacher 

scores).  The process for data analysis included various steps.  First, two exploratory factor 

analyses (EFA) were conducted, one at the classroom level (averaged scores across dimensions 

for each teacher) and one at the rating level.  Maximum likelihood estimation was applied 

according to best practice guidelines (Costello & Osborne, 2005).  Next, confirmatory factor 

analyses were conducted to assess various factor structures (i.e., model identified in the EFA 

conducted here, and factor structures reported in past researcher), at both the teacher and rating 

levels.  Finally, multilevel confirmatory factor analyses were explored (Huang, 2017).  

The same criteria for goodness-of-fit identified in previous CLASS-S factor studies (i.e., 

Hafen et al., 2015; Westergård et al., 2018) was applied to the current analyses and included the 

following indicators: comparative fit index (CFI) above 0.90 and close to 0.95, Tucker-Lewis 
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Index (TLI) above 0.90 and close to 0.95, standardized root mean square residual (SRMR) under 

0.12 and close to 0.08, and root mean square error of approximation (RMSEA) under 0.10 and 

close to 0.06 (Hu & Bentler, 1999; Schermelleh-Engel, Moosbrugger, & Müller, 2003).  The chi-

square test (X2) was also included, although traditionally a non-significant X2 indicated an 

adequate model, researchers have identified this measure as an inadequate indicator of model fit 

due to sensitivity to sample size, and model complexity (Schermelleh-Engel et al., 2003).  

Results 

Descriptive statistics for all domains (based on the CLASS-S manual; Pianta et al., 2012) 

and dimensions are presented in Table 3.3.  Prior to further analysis, all variables were assessed 

for normality, no missing data or outliers were identified, and kurtosis or skewness fell within 

acceptable values (e.g., +/-1.96; Field, 2016).   

Reliability 

Item and scale reliabilities.  Correlations between CLASS-S items are provided in Table 

3.4.  Cronbach’s alpha estimates for the original three-factor structure scales were 0.76 for 

Emotional Support, 0.69 for Classroom Organization, and 0.86 for Instructional Support, 

reflecting acceptable item reliabilities (i.e., > 0.65; Vaske, Beaman, & Sponarski, 2017).  

Cronbach’s alpha estimates for the alternative model (see below) remained consistent with the 
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original factor structure (i.e., 0.76 for Emotional Support, 0.70 for Classroom Organization, and 

0.86 for Instructional Support). 

Inter-rater reliability.  IRR was calculated using two methods, percent agreement 

between coders within one-point (PWO; Pianta et al., 2012), and ICCs (Hallgren, 2012).  Table 

3.5 summarizes the IRR results.  Overall, the percent agreement between two coders that fell 

within one-point (82.2%) was acceptable according to the CLASS-S developers (Pianta et al., 

2012).  The most challenging dimensions for coders to score reliably within one-point were those 

that comprised the Instructional Support domain (i.e., Content Understanding, Analysis and 

Inquiry, Quality of Feedback, and Instructional Dialogue) and the Productivity dimension.  

Based on the ICCs, the majority of the dimensions fell in the fair to good range for inter-rater 

consistency (i.e., 0.40 – 0.74; Cicchetti, 1994), with one dimension (Regard for Adolescent 

Perspective) falling in the excellent range and two dimensions (Productivity, Analysis and 

Inquiry) falling in the poor range.   

Structural Validity 

Exploratory factor analyses.  An EFA using maximum likelihood extraction was 

completed using all data (i.e., at the rating level) and suggested a three-factor model that 

accounted for 68% of the total variance.  The three factors were similar to those identified in the 

manual (i.e., Emotional Support, Classroom Organization, Instructional Support), with some 



 

 

130 

minor changes.  The EFA completed on the current sample indicated that Regard for Adolescent 

Perspective loaded equally on both the Emotional Support and Instructional Support domains, 

while the Negative Climate was more strongly associated with the Emotional Support domain.  

Therefore, Regard for Adolescent Perspective was omitted, and Negative Climate was loaded on 

the Emotional Support domain in the alternative model at the rating level.  

A second EFA using maximum likelihood extraction with varimax rotation was 

conducted at the classroom level, using the averaged scores from each teacher.  Results of the 

EFA suggested a two-factor model, accounting for 69% of the total variance.  The two factors 

were similar to a modified structure previously reported by Yuan, McCaffrey, and Savitsky 

(2013), where Classroom Organization items (i.e., Behavior Management, Productivity, 

Negative Climate) remained loaded on one factor, and all other items loaded on a second factor 

they called Teaching Capacity. 

Confirmatory factor analyses and multilevel confirmatory factor analyses.  Various 

CFAs were performed to identify which factor structure(s) from the EFAs, and those reported in 

previous studies, best fit the current Canadian sample.  Table 3.6 provides the model fit indices 

for the confirmatory factor analyses performed.  At both the rating level and classroom level, the 

original three-factor model (i.e., Hafen et al., 2015; Pianta et al., 2012) provided a poor fit to the 

data.  Furthermore, a one-factor model (e.g., McCaffrey et al., 2015; Kane & Staiger, 2012) was 
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also a poor fit at both the rating and classroom levels.  Additionally, a two-factor model based on 

the EFA previously identified at the classroom level provided a poor fit the present data.  

At the rating level, two three-factor models provided an acceptable fit (see Table 3.6).  A 

modified model based on the factor structure identified in a sample of secondary schools in 

Finland (see Virtanen et al., 2018) was similar to the published CLASS-S factor structure with 

the exception that the Regard for Adolescent Perspective, and Instructional Learning Formats 

dimensions were excluded.  The model was improved based on the modification indices, 

allowing for a residual correlation between the Negative Climate and Positive Climate 

dimensions.  This modification was also made to improve the fit in the original articles (Virtanen 

et al., 2018).  The modified three-factor model is represented in Figure 3.1.  The fit of the 

modified three-factor model was: X2(23) = 77.73, CFI = 0.95, TLI =  0.92, RMSEA = 0.09, 

SRMR = 0.05.  Factor loadings ranged from 0.57 to 0.86.  Correlations between the domains 

based on the modified model were 0.53 between Emotional Support and Classroom 

Organization, 0.34 between Classroom Organization and Instructional Support, and 0.44 between 

Emotional Support and Instructional Support.  

An alternative three-factor based on the previously described EFA, also provided an 

acceptable fit to the present data at the rating level.  The alternative three-factor model is 

represented in Figure 3.2.  Notably, this model was also similar to the published CLASS-S factor 
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structure with the exception that the Regard for Adolescent Perspective dimension was excluded, 

and the Negative Climate dimension was moved to the Emotional Support domain.  The model 

was improved based on modification indices and theory, by allowing the residuals of the 

Negative Climate and Teacher Sensitivity dimensions, and the Negative Climate and Behavior 

Management dimensions to correlate.  The fit of the alternate three-factor model was: X2(30) = 

101.56, CFI = 0.94, TLI =  0.91, RMSEA = 0.09, SRMR = 0.05.  Factor loadings ranged from 

0.60 to 0.89.  Correlations between the domains based on the alternate model were 0.50 between 

Emotional Support and Classroom Organization, 0.34 between Classroom Organization and 

Instructional Support, and 0.45 between Emotional Support and Instructional Support.   

At the classroom level, one model based on the modified three-factor model previously 

described, also provided an acceptable fit to the present Canadian sample.  The modified three-

factor model is represented in Figure 3.3.  The fit of the modified three-factor model was: X2(23) 

= 35.98, CFI = 0.94, TLI =  0.91, RMSEA = 0.12, SRMR = 0.08. Although it should be noted 

that RMSEA was slightly above the recommended cutoff, likely as a result of the small sample 

size at the classroom level, (Hu & Bentler, 1999; Schermelleh-Engel, Moosbrugger, & Müller, 

2003).  Factor loadings ranged from 0.70 to 0.99. Correlations between the domains based on the 

modified model were 0.51 between Emotional Support and Classroom Organization, 0.48 
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between Classroom Organization and Instructional Support, and 0.65 between Emotional 

Support and Instructional Support.  

Due to the nested nature of the present data, a multilevel confirmatory factor analysis 

(MCFA) was warranted and recommendations based on Huang (2017) were followed.  The 

present data was not a large enough sample at the classroom level to adequately execute an 

MCFA.  Furthermore, the sample was not large enough to explore a bi-factor model.  

Discussion 

In summary, the present article reports on the reliability (i.e., the item and scale 

reliabilities, and IRR of the CLASS-S), and structural validity (i.e., the factor structure of the 

CLASS-S), in a sample of classrooms from the province of Alberta, a diverse Canadian context.  

Specifically, Cronbach’s alpha’s reported for the original three-factor scales were 0.76 for 

Emotional Support, 0.69 for Classroom Organization, and 0.86 for Instructional Support.  

Findings from this study and were similar to those reported in other studies.  For example, 

Gitomer and colleagues (2014) reported Cronbach alpha’s of 0.83 for Emotional Support, 0.75 

for Classroom Organization, and 0.86 for Instructional Support in a sample from the United 

States.  Furthermore, Virtanen and colleagues (2015) reported Cronbach’s alphas of 0.86 for 

Emotional Support, 0.72 for Classroom Organization, and 0.91 for Instructional Support in their 

sample from Finland. Therefore, item and scale reliabilities have consistently reflected 
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acceptable Cronbach’s alpha estimates (i.e., > 0.65; Vaske, Beaman, & Sponarski, 2017) across 

samples.  

Two methods were used to calculate IRR in the present data, percent agreement between 

coders within one-point (Pianta et al., 2012), and ICCs (Hallgren, 2012).  Both methods of IRR 

were consistent with past research findings.  Overall, 20% of segment videos were double coded 

in the current sample, and percent agreement between coders that fell within one-point was 

82.2%.  According to CLASS-S developers, a minimum of 80% agreement is considered 

acceptable reliability (Pianta et al., 2012).  Our findings were consistent with other studies, for 

example, Casabianca and colleagues (2015) double coded 20% of their segment videos and 

reported 82% agreement within one-point. In another study, Gregory and colleagues (2016) 

double coded all segment videos and reported 80.3% agreement within one-point.  

The second method used to calculate IRR was ICCs (Hallgren, 2012).  Based on ICCs, 

the majority of dimensions fell in the fair to good range for inter-rater consistency (i.e., 0.40 – 

0.74; Cicchetti, 1994), with one dimension, Regard for Adolescent Perspective, falling in the 

excellent range (0.79), and two dimensions, Productivity (0.32), and Analysis and Inquiry (0.32) 

falling in the poor range.  In comparison, past findings highlight variability in ICCs.  For 

example, Bell and colleagues (2014) reported ICCs from two samples collected in the United 

States, the Measures of Effective Teaching (MET) project, and the Understanding Teaching 
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Quality (UTQ) project.  ICCs were consistently lower in the UTQ project, with every dimension 

falling in the poor range (i.e., < 0.30), while ICCs for every dimension in the MET project fell in 

the fair to good range for inter-rater consistency (i.e., from 0.41 to 0.66).  In a sample from 

Finland, researchers reported most ICCs were greater than 0.60, with two exceptions: Teacher 

Sensitivity (0.25), and Negative Climate (0.26; Virtanen et al., 2018).  Further, in a sample from 

the United Kingdom, researchers reported all dimension ICCs fell in the fair to excellent range 

(i.e., ICCs ranged from 0.49 to 0.75).  With few exceptions (e.g., the UTQ project), the ICCs for 

the majority of CLASS-S dimensions appear to fall within acceptable ranges (Cicchetti, 1994) 

across studies.  However, there are some occasional poor ICCs reported for select dimensions.  

Notably, poor dimension reliabilities do not appear to be consistently identified across studies 

(i.e., no apparent pattern of poor dimension ICCs), suggesting there may be other factors 

impacting ICCs.  For example, individual differences between coders (i.e., rater drift, error) may 

be associated with dimensional ICC variability (Casabianca et al., 2015).  One pattern suggested 

by researchers is that dimensions associated with the Instructional Support domain may be the 

most difficult to code reliably (Bell et al., 2014; Gitomer et al., 2014), as they may rely more 

heavily on the coder’s judgment and therefore be more susceptible to rater error and/or drift.  

Results exploring and confirming the factor structure of the CLASS-S in the present data 

collected in Alberta, Canada, supported the theoretical three-factor structure of the CLASS-S 
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(i.e., Emotional Support, Organizational Support, and Instructional Support) with some small 

changes to the original factor structure proposed by the developers (Pianta et al., 2012; Hafen et 

al., 2015).  The factor structure was examined at two levels, the segment level, and the 

aggregated classroom level, as researchers have argued averaging scores across multiple data 

points discounts variability in scores, and the inherent nested nature of the data (Huang, 2017; 

McCaffrey et al., 2015; Westergård et al., 2018).  However, the current sample was not large 

enough to explore the fit of a multilevel or bi-factor model.  

At the rating level, two three-factor models provided an acceptable fit (see Table 3.6), a 

modified model identified in a sample of secondary schools in Finland (Virtanen et al., 2018), 

and an alternative model identified in an EFA conducted in the present sample.  Both the 

modified and alternative models were similar to the published CLASS-S factor structure with 

some exceptions.  The modified model (based on Virtanen et al., 2018) excluded both the Regard 

for Adolescent Perspective and Instructional Learning Formats dimensions, and allowed a 

residual correlation between the Negative Climate and Positive Climate dimensions. The 

alternative three-factor (based on the results of the EFA), also provided acceptable fit to the 

present data at the rating level.  Notably, this model was similar to the published CLASS-S factor 

structure with the exception that the Regard for Adolescent Perspective dimension was excluded, 

the Negative Climate dimension moved to the Emotional Support domain, and residuals for the 
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Negative Climate and Teacher Sensitivity dimensions, and the Negative Climate and Behavior 

Management dimensions were allowed to correlate.  The fits for both identified models were 

comparable and goodness-of-fit statistics reported were acceptable (Hu & Bentler, 1999; 

Schermelleh-Engel, Moosbrugger, & Müller, 2003).  However, the alternative three-factor model 

based on the EFA reported herein, might be considered a slightly stronger model as it excluded 

one dimension and not two as did the modified model (Virtanen et al., 2018).  Notably, both 

models include one domain with only two dimensions loaded; most researchers recommend a 

minimum of three dimensions per domain for a stronger factor structure (Costello & Osborne, 

2005).  Despite differences at the dimension level, a three-factor model including the Emotional 

Support, Classroom Organization, and Instructional Support domains, has received the most 

support across international samples (e.g., United States; Hafen et al., 2015; United Kingdom; 

Malmberg et al., 2010; Finland; Virtanen et al., 2018; Norway; Westergård et al., 2018). 

One modification both models made was to exclude the Regard for Adolescent 

Perspectives dimension.  In both the present sample, and the study conducted by Virtanen and 

colleagues (2017), the Regard for Adolescent Perspectives dimension cross-loaded on both the 

Emotional Support and Classroom Organizational domains.  Others have proposed this 

dimension reflects both the provision of support for adolescent needs (e.g., emotional support, 

autonomy), and classroom practices (e.g., allowing choice, providing opportunities for 
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leadership; Virtanen et al., 2018).  Another reason researchers proposed Regard for Adolescent 

Perspective may have had lower discriminant validity was that the Finish sample was based on 

Grade 6 classrooms, and at this grade level teachers may have been more directive in their 

teaching practices, and placed less of an emphasis on adolescent developmental needs (Virtanen 

et al., 2018).  The present Canadian sample included both Grade 7 and 8 classrooms; however, it 

may also follow that many teachers placed a greater emphasis on classroom practices (e.g., 

allowing choice, providing opportunities for group or independent work), versus making real-

world connections or developing supportive peer relationships.  

 Another modification made to the alternative model in the present sample at the rating 

level included moving the Negative Climate dimension to the Emotional Support domain.  

Interestingly, Negative Climate was originally associated with the Emotional Support domain in 

early CLASS-S versions (e.g., Hafen et al., 2015).  It was moved to the Classroom Organization 

domain for the published version following factor analysis (Hafen et al., 2015; Pianta et al., 

2012).  In the current data, Negative Climate and Positive Climate were allowed to correlate; the 

same modification was made in other published research (e.g., Virtanen et al., 2018).  As such, it 

is possible that Negative Climate and Positive Climate are more closely related, and may 

represent a single dimension.  An additional modification was made in the current sample, where 

the residuals of the Negative Climate and Behaviour Management dimensions were also allowed 
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to correlate.  Conceptually there may be overlap between these two dimensions, as one includes 

ratings of the use of punitive measures to control negative classroom behaviour (i.e., Negative 

Climate), and the other includes ratings of proactive and reactive classroom management 

strategies (i.e., Behaviour Management).  Therefore, if Negative Climate was low, positive 

indicators of Behaviour Management were likely present.  In fact, high correlations between 

Negative Climate (reverse scored) and Positive Climate (0.53, p < 0.01), and Negative Climate 

(reverse scored) and Behaviour Management (0.46, p < 0.01) were identified.  

At the classroom level, results of the EFA identified a two-factor model that was similar 

to previous research proposing two domains: Classroom Organization (similar to original 

model), and Teaching Capacity (which included all other dimensions; Yuan, McCaffrey, & 

Savitsky, 2013).  However, results of the CFA goodness-of-fit indices did not support this model 

in the present data.  Furthermore, only one model, based on the modified three-factor model 

already described (Virtanen et al., 2018), provided an adequate fit to the present Canadian 

sample.  Despite the small sample size at the classroom level, the original three-factor model was 

still the best fit when modifications suggested by Virtanen and colleagues (2017) were applied.  

Limitations 

Although the present sample included data from a diverse geographical area across 

Alberta, Canada, it was limited in size and therefore may not adequately represent the sum of the 
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Albertan educational context.  As part of a larger project, the present sample included classrooms 

from jurisdictions engaged in implementing a variety of technology initiatives.  Although the 

larger project occurred over two years, teachers’ involvement varied across jurisdictions.  For 

example, some teachers participated for the duration of the project, while others participated in 

either year one or year two.  Thus, the number of observations conducted per classroom ranged 

from 3 segments at one time point (e.g., Fall 2013), to 3 segments across four time points (e.g., 

Fall 2013, Spring 2014, Fall 2014, and Spring 2015).  Therefore, there may be differences 

between teachers who participated in different portions of the study.  However, due to the limited 

sample size, all segments were included in this study for analysis.  In addition, the diversity of 

the sample itself may have impacted the findings presented here, as such, future large-scale 

studies may allow for clearer comparisons across geographical areas.  Furthermore, limitations 

related to sample size meant that more complex models, suggested to better represent the nested 

nature of the data, were not possible (e.g., multilevel factor analysis; Westergård et al., 2018).   

Despite reporting preliminary support for the reliability and structural validity of the 

CLASS-S in the present context, other evidence related to content validity, relationships with 

conceptually related constructs, and relationships with criteria (AERA, APA, & NCME, 2014) 

were not explored.  Therefore, further studies of the CLASS-S in Alberta should explore 

concurrent associations with other measures of effective classroom practices, and related 
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constructs (e.g., adolescent autonomy, teacher emotional intelligence, instructional practices).  

Further exploration of relationships between the CLASS-S and criteria, or predictive validity, 

would also be beneficial.  For example, future studies could examine student outcomes, or the 

ability of the CLASS-S to predict positive student gains.   

Conclusion 

The reliability and structural validity of the CLASS-S has been explored in the United 

States (e.g., Hafen et al., 2015; Kane & Staiger, 2012), Finland (Virtanen et al., 2018), and 

Norway (Westergård et al., 2018).  However, the current study represents the first to report on 

the preliminary reliability (i.e., item and scale reliabilities, and IRR) and structural validity (i.e., 

factor structure) in the context of a varied sample from Alberta, Canada.  Thus, this paper 

contributes to the emerging body of literature supporting the use of the CLASS-S as a valid and 

reliable observational protocol for teacher-student classroom interactions.  Reliability and 

validity were consistent with past findings, and suggest the CLASS-S is a valid tool for use 

across educational contexts in Alberta, Canada.  Structural validity of the theoretical model was 

supported, with some modifications.  Present findings were similar to those identified in a 

sample of classrooms from Finland.  Finland has routinely been identified as a leader in 

education, and Canada has also been ranked by the OECD (2015) among the top educational 

systems in the world.  Although further reliability and validity studies are needed to generalize 
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the use of the CLASS-S across Canada, the CLASS-S is likely a valuable tool to support 

Canadian educational systems as they strive to become leaders in educational transformation. 
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Table 3.1. 

Domains, dimensions and descriptions of the Classroom Assessment Scoring System – Secondary 
(Pianta, Hamre, & Mintz, 2012). 
 
Domains Dimensions Description 
Emotional 

Support 
Positive Climate Degree of positive relationship (e.g., emotional connection, 

warmth, respect, shared enjoyment) between teacher and 
students 

 Teacher Sensitivity Degree of teacher’s responsiveness to student and classroom 
needs (e.g., academic, social-emotional, developmental)  

 Regard for 
Adolescent 
Perspective 

Degree of teacher’s ability to support and capitalize on 
adolescent needs and worldviews (e.g., support autonomy, 
provide opportunities for leadership, connections to real-
world content) 

Classroom 
Organization 

Behaviour 
Management 

Degree of teacher’s ability to proactively and reactively 
manage classroom expectations and misbehaviour 

 Productivity Degree of teacher’s ability to manage classroom time and 
routines 

 Negative Climate Degree of negativity (e.g., punitive control, disrespect) 
between teacher and students 

Instructional 
Support 

Instructional 
Learning 
Formats 

Degree of teacher’s use of materials, active facilitation, and 
provision of learning objectives to maintain student interest 

 Content 
Understanding 

Degree of teacher’s ability to deepen students’ understanding 
of key concepts, frameworks, and ideas 

 Analysis and 
Inquiry 

Degree of teacher’s use of higher-level thinking strategies 
(e.g., support for problem solving, meta-cognition, novel 
application) 

 Quality of 
Feedback 

Degree of teacher and/or peer feedback used to expand 
learning and understanding through participation 

 Instructional 
Dialogue 

Degree of teacher’s use of purposeful and cumulative 
questioning to guide and prompt depth of discussion/learning  

 Student 
Engagement 

Degree of students’ active engagement in classroom activities 
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Table 3.2. 
 
Brief information (location, sample size, grades), means, and standard deviations (in parentheses, if available) for studies using all 
dimensions of the published CLASS-S (with the exception of Student Engagement). 
 

 Cannata, Smith, & 
Haynes, 2017 

Smith et al., 
unpublished Virtanen et al., 2018 

Westergård, Ertesvåg, 
& Rafaelen, 2018 Yoder, 2013 

Location of Study USA Canada Finland Norway USA 
Sample Size (Teachers) N = 72 N = 38 N = 46 N = 52 N = 19 
Grade Range Grades 9-10 Grades 7-8 Grade 6 Secondary grades Grades 4-8 

Emotional Support 4.27 4.90 (0.93) 4.38 4.62 (0.78) 4.34 (0.85) 
 Positive Climate 4.82 5.38 (1.06) 4.93 4.99 (0.89) 4.58 (0.97) 
 Teacher Sensitivity 4.74 5.13 (1.05) 5.14 5.04 (0.93) 4.00 (0.97) 
 Regard for Adolescent 

Perspective 3.26 4.17 (1.27) 3.07 3.83 (0.76) 2.65 (1.13) 

Classroom Organization 5.71 5.88 (0.72) 6.15 6.07 (0.70) 4.99 (1.00) 
 Behavioral 
Management 5.44 5.74 (1.01) 5.79 6.05 (0.94) 5.20 (1.08) 
 Productivity 5.34 5.27 (1.04) 5.89 4.52 (0.89) 5.41 (0.98) 
 Negative Climate 

(reversed) 6.36 6.62 (0.63) 6.78 6.65 (0.45) 6.12 (0.66) 

Instructional Support 3.80 3.85 (0.93) 3.37 3.36 (0.75) 2.83 (1.00) 
 Instructional Learning 

Formats 4.55 4.55 (1.02) 4.80 4.60 (0.94) 4.35 (1.11) 

 Content Understanding 4.52 4.09 (1.20) 3.84 3.72 (0.90) 3.22 (1.02) 
 Analysis and Inquiry 2.70 3.29 (1.22) 2.46 2.38 (0.79) 2.64 (1.05) 
 Quality of Feedback 3.91 3.88 (1.09) 3.02 3.44 (0.83) 3.02 (1.08) 
 Instructional Dialogue 3.30 3.43 (1.30) 2.73 2.66 (0.92) 2.44 (1.20) 

Student Engagement* 4.67 5.01 (1.19)    
*Student Engagement scores were only available for two studies.  Note: Negative Climate has been reverse scored.  Domain scores based on the CLASS – 

Secondary Manual (Pianta, Hamre, & Mintz, 2012). 
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Table 3.3. 
 
Descriptive statistics for all CLASS-S domains and dimensions.  
 
Domain or Dimension M SD Skew SE skew Kurt SE kurt Min Max 
Emotional Supporta  4.90 0.93 -0.26 0.14 -0.25 0.29 2.00 7.00 

 Positive Climate 5.38 1.06 -0.52 0.14 -0.07 0.29 2.00 7.00 
 Teacher Sensitivity 5.13 1.05 -0.37 0.14 -0.39 0.29 2.00 7.00 
 Regard for Adolescent Perspective 4.17 1.27 -0.002 0.14 -0.63 0.29 1.00 7.00 

Classroom Organizationa 5.88 0.72 -1.02 0.14 0.81 0.29 3.00 7.00 
 Behavioral Management 5.74 1.01 -0.90 0.14 0.64 0.29 2.00 7.00 
 Productivity 5.27 1.04 -0.93 0.14 1.00 0.29 1.00 7.00 
 Negative Climate (reversed) 6.62 0.63 -1.67 0.14 2.65 0.29 4.00 7.00 

Instructional Supporta 3.85 0.93 0.14 0.14 -0.51 0.29 1.40 6.40 
 Instructional Learning Formats 4.55 1.02 -0.15 0.14 -0.64 0.29 2.00 7.00 
 Content Understanding 4.09 1.20 -0.01 0.14 -0.40 0.29 1.00 7.00 
 Analysis and Inquiry 3.29 1.22 0.16 0.14 -0.46 0.29 1.00 7.00 
 Quality of Feedback 3.88 1.09 0.38 0.14 -0.40 0.29 1.00 7.00 
 Instructional Dialogue 3.43 1.30 0.12 0.14 -0.45 0.29 1.00 7.00 

Student Engagement 5.01 1.19 -0.45 0.14 -0.40 0.29 1.00 7.00 
Note: M = mean, SD = standard deviation, Skew = skewness, SE skew = standard error for skewness, Kurt = kurtosis, SE kurt = 
standard error kurtosis, Min = minimum score, Max = maximum score. 
aDomain scores based on the CLASS – Secondary Manual (Pianta, Hamre, & Mintz, 2012).  
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Table 3.4. 
 
Correlations among CLASS-S domains and dimensions. 
 

Scale 2. 3. 4. 5. 6. 7. 8. 9. 10. 11. 12. 13. 14. 15. 
Domainsa               
1. Emotional Support 0.47** 0.59** 0.65** 0.72** 0.68** 0.49** 0.57** 0.47** 0.69** 0.65** 0.72** 0.79** 0.73** 0.57** 
2. Classroom 
Organization 

 0.35** 0.48** 0.49** 0.21** 0.87** 0.83** 0.66** 0.30** 0.26** 0.28** 0.34** 0.23** 0.52** 

3. Instructional Support   0.37** 0.49** 0.58** 0.21** 0.39** 0.22** 0.73** 0.77** 0.81** 0.85** 0.82** 0.37** 
Dimensions               
4. Positive Climate    0.68** 0.47** 0.40** 0.29** 0.53** 0.31** 0.17** 0.25** 0.41** 0.34** 0.53** 
5. Teacher Sensitivity     0.43** 0.40** 0.40** 0.38** 0.42** 0.28** 0.33** 0.54** 0.38** 0.60** 
6. Regard for Adolescent   
Perspective      0.16** 0.16** 0.20** 0.48** 0.36** 0.52** 0.43** 0.50** 0.37** 

7. Behavioral 
Management 

      0.54** 0.46** 0.17** 0.14* 0.18** 0.22** 0.14* 0.44** 

8. Productivity        0.30** 0.34** 0.31** 0.29** 0.34** 0.27** 0.42** 
9. Negative Climate 
(reversed)         0.19** 0.15* 0.20** 0.25** 0.13* 0.38** 

10. Instructional 
Learning Formats          0.50** 0.49** 0.50** 0.48** 0.38** 

11. Content 
Understanding 

          0.50** 0.61** 0.48** 0.22** 

12. Analysis and Inquiry            0.62** 0.62** 0.29** 
13. Quality of Feedback             0.67** 0.38** 
14. Instructional 
Dialogue 

             0.24** 

15. Student Engagement               
 Note: Negative Climate has been reverse scored.  *p <0.05  **p <0.01 (type two-tailed) 
aDomain scores based on the CLASS – Secondary Manual (Pianta, Hamre, & Mintz, 2012). 
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Table 3.5.  
 
Inter-rater reliability: Percent agreement (points within one [PWO]) and intra-class 
correlation coefficients (ICC).  
 
Dimension % Agreement PWO ICC 
Positive Climate 91.5  .67** 
Teacher Sensitivity 86.4  .55** 
Regard for Adolescent Perspective 91.5  .79** 
Behavioral Management 81.4  .43* 
Productivity 74.6  .32 
Negative Climate 98.3  .40* 
Instructional Learning Formats 88.1  .67** 
Content Understanding 76.3  .64** 
Analysis and Inquiry 69.5  .31 
Quality of Feedback 74.6  .62** 
Instructional Dialogue 64.4  .41* 
Student Engagement 89.8  .67** 
Overall 82.2  
* p < 0.05, ** p < 0.001   
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Table 3.6. 
 
Model fit indices for various confirmatory factor models. 
 
 X2(df) CFI TLI RMSEA SRMR 
CFA Models (at the rating level)      

 Three-Factor Model (e.g., Hafen et al., 2015) 231.92(41) 0.86 0.81 0.13 0.08 
 One-Factor Model (e.g., McCaffrey et al., 2015) 457.72(44) 0.70 0.62 0.18 0.11 
 Modified Three-Factor Modela (e.g., Virtanen et al., 
2018) 77.73(23) 0.95 0.92 0.09 0.05 

 Alternate Three-Factor Modelb 101.56(30) 0.94 0.91 0.09 0.05 
CFA Models (at the classroom level)      

 Three-Factor Model (e.g., Hafen et al., 2015) 83.82(41) 0.84 0.78 0.17 0.10 
 One-Factor Model (e.g., McCaffrey et al., 2015) 134.62(44) 0.66 0.57 0.24 0.13 
 Modified Three-Factor Modela (e.g., Virtanen et al., 
2018) 35.98(23) 0.94 0.91 0.12 0.08 

 Two-Factor Modelc  70.59(33) 0.86 0.81 0.17 0.09 
Note: X2(df) = Chi square with degree of freedom; CFI = Comparative Fit Index; TLI = Tucker-Lewis Index; RMSEA = Root Mean 
Squared Error of Approximation; SRMR = Standardized Root Mean Square Residual (in the multilevel models the SRMR within); 
Modified Three Factor Modela = Regard for Adolescent Perspective and Instructional Learning Formats excluded, and Negative 
Climate and Positive Climate allowed to correlate; Alternate Three-Factor Modelb = Negative Climate moved to the Emotional 
Support domain, Regard for Adolescent Perspective excluded, and residuals of Negative Climate and Teacher Sensitivity, and 
Negative Climate and Behavior Management allowed to correlate; Two-Factor Modelc = Classroom Organization as one domain, and 
all other items loaded on a second factor (i.e., Teaching Capacity), with Positive Climate and Teacher Sensitivity allowed to correlate. 
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Figure 3.1. Modified three-factor model: Confirmatory factor analysis at the rating level. 
Modified three factor model (based on Virtanen et al., 2018) = Regard for Adolescent Perspective 
and Instructional Learning Formats excluded, and Negative Climate and Positive Climate 
allowed to correlate. 
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Figure 3.2. Alternative three-factor model: Confirmatory factor analysis at the rating level. 
Alternate three-factor model = Negative Climate moved to the Emotional Support domain, 
Regard for Adolescent Perspective excluded, and residuals of Negative Climate and Teacher 
Sensitivity, and Negative Climate and Behavior Management allowed to correlate. 
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Figure 3.3. Modified three-factor model: Confirmatory factor analysis at the classroom 
level. Modified three factor model (based on Virtanen et al., 2018) = Regard for 
Adolescent Perspective and Instructional Learning Formats excluded, and Negative 
Climate and Positive Climate allowed to correlate. 
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Chapter Four. General Discussion and Conclusion 

General Discussion 

In order to support educational transformation, we need to deepen our understanding of 

the complexities of teaching and what constitutes effective classroom practices.  Despite a long 

history of research examining effective teaching, debate remains regarding how to best 

conceptualize this construct (Stronge, Ward, & Grant, 2011).  Traditionally, researchers have 

focused on student achievement (e.g., results of standardized tests), instructional practices (e.g., 

questioning), and teacher characteristics (e.g., qualifications) as indicators of effective classroom 

practices (Stronge et al., 2011).  However, advances in methodologies, technology, and 

contributions from large-scale research projects have provided opportunities to enrich our 

understanding of complex classroom environments (Kane & Staiger, 2012; Klette & Blikstad-

Balas, 2018; McCombs, 2012; Stronge et al., 2011).  One method that has been increasingly 

supported by researchers is the use of standardized observational protocols in the classroom.  In 

particular, evidence supporting the use of the CLASS-S as a reliable and valid observational tool 

for use in secondary school classrooms has emerged in literature from the United States (e.g., 

Hafen, Hamre, Allen, Bell, Gitomer, & Pianta, 2015), United Kingdom (Malmberg, Hagger, 

Burn, Mutton, & Colls, 2010), Finland (e.g., Virtanen, Pakarinen, Lerkkanen, Poikkeus, 

Siekkinen, & Nurmi, 2018), and Norway (Westergård, Ertesvåg, & Rafaelsen, 2018).  
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Furthermore, researchers have described that higher quality classroom practices, as measured by 

the CLASS-S, are associated with various positive student outcomes (e.g., Allen, Pianta, 

Gregory, Mikami, & Lun, 2011; Culp, Martin, Clements, & Presser, 2015; Kane & Staiger, 

2012; Virtanen, Lerkkanen, Poikkeus, & Kuorelahti, 2015).  Therefore, the CLASS-S may be a 

valuable tool to deepen our understanding of the complexities of teaching and effective 

classroom practices, in order to better support educational transformation.  

Educational Transformation and Educational Psychology 

 As previously noted, an international focus has emerged emphasizing the need for 

educational transformation to meet the rapidly changing needs of education for the 21st century 

(e.g., Government of Alberta, 2010; McCombs, 2012; O’Sullivan & Dallas, 2017; Tondeur, 

Aesaert, Pynoo, Braak, Fraeyman, & Erstad, 2017).  In the 21st century, “content is so abundant 

as to make it a poor foundation for basing an educational system” (McCombs, 2012, p. 498). 

Therefore, educational transformation requires education (including administrators, teachers, 

researchers, and policy makers) to shift from traditional indicators of effective classroom 

practices, such as measures of content learning (i.e., student achievement), to expand our 

understanding of more holistic classroom practices (McCombs, 2012).  For example, researchers 

have proposed the purpose of education in the 21st century is to teach students to use 

communication, collaboration, creativity, problem-solving, and critical thinking skills 
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(McCombs, 2012; Van Laar, van Deursen, van Dijk, & de Haan, 2017).  Therefore, the applied 

science of educational psychology may be the field best positioned to drive educational 

transformation through research and methods that help bridge what we know to support shifts in 

classroom practices (McCombs, 2012).  For example, educational psychology recognizes the 

complexities of the interactions between systems and individuals, and researchers have identified 

a variety of environmental supports vital to secondary classrooms (McCombs, 2012; Shernoff, 

Ruzek, & Sinha, 2017).  In brief, researchers have reported classroom environments should be 

responsive, and provide opportunities for autonomy, self-expression, competence, and supportive 

relationships between teachers and students, as well as peers (Shernoff et al., 2017).  

Importantly, these key features of classroom environments are captured by the CLASS-S.  

 Therefore, the CLASS-S may be a valuable tool for researchers in educational 

psychology, as well as school psychologists.  School psychologists are often tasked with the role 

of bridging research to practice in educational systems.  This role is consistent with practice 

standards outlined by the National Association of School Psychologists (NASP, 2010) indicating 

school psychologists’ role includes supporting teachers to increase their skills through evidence-

based practices.  Drawing on evidence-based assessment, such as findings from the CLASS-S 

observational protocol, and the growing body of available research evidence, school 

psychologists are well positioned to support teachers’ classroom practices to increase emotional 
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support, instructional practices, classroom organization, and student engagement (Shernoff et al., 

2017).  Furthermore, school psychologists may provide consultation to teachers, administrators, 

and policymakers to inform educational transformation by advising of research evidence, and 

new methods, such as the CLASS-S in order to clearly draw connections between what teachers 

do in the classroom and student outcomes (NASP, 2010; Shernoff et al., 2017).  In addition, 

learning environments not only provide a deeper understanding of the complexities of the 

classroom, they are easier and quicker to assess than content learning (Shernoff et al., 2017).     

What teachers do in the classroom and how they can be best supported through 

interventions has often been overlooked in research (Putnam & Borko, 2000).  Those who 

provide professional development to teachers, such as school psychologists, have long struggled 

with how to create learning opportunities that are “powerful enough to transform teachers’ 

classroom practice” (Putnam & Borko, 2000, p. 6).  In order to meaningfully impact quality 

teaching practices in the classroom, activities must be relevant to the individual and their 

classrooms.  Therefore, one of the most valuable applications of standardized classroom 

observational systems is to guide and support professional development (Danielson, 2011; Pianta 

& Hamre, 2009).  “The true promise of classroom observations is the potential to identify 

strengths and address specific weaknesses in teachers’ practice” (Kane & Staiger, 2012, p.14). 

Summary of Contributions from the Present Research 
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 Despite a myriad of published research using various versions of the CLASS, the present 

work represents two unique contributions to the literature based on the CLASS-S: (1) Chapter 

Two represents the first known scoping review to identify, map, summarize, and provide 

recommendations specific to the CLASS-S; and (2) Chapter Three represents the first known 

preliminary reliability and validity study of the CLASS-S in Alberta, Canada.  Notably, only one 

other review article has been identified in the literature, and it focuses on the CLASS in Early 

Childcare and Education programs for children aged 30 to 72 months (Perlman, Falenchuk, 

Fletcher, McMullen, Beyene, & Shah, 2016).  Furthermore, no known studies have reported on 

the preliminary reliability and validity of the CLASS-S in any Canadian province.  The only 

known studies conducted outside of the United States to report on the reliability and validity of 

the CLASS-S have been from the United Kingdom (Malmberg et al., 2010), Finland (Virtanen et 

al., 2018) and Norway (Westergård et al., 2018).  

 The present research provided an opportunity to summarize what is known with respect 

to the CLASS-S, and to identify what research is still needed.  The following synopsis of 

Chapters Two and Three will present themes based on integrated findings from across chapters, 

while summarizing what was learned, and what remains to be learned about the CLASS-S.  

Themes addressed in the present research included the psychometric properties of the CLASS-S, 

associations between quality classroom practices (as defined by the Teaching Through 
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Interactions Framework and the CLASS-S) and student outcomes, and the emerging use of the 

CLASS-S in international research.  

Psychometric properties: What was learned.  One consistent theme discussed across 

Chapters Two and Three was findings specific to the psychometric properties of the CLASS-S, 

particularly those related to reliability and validity.  Notably, the present research identified that 

the majority of authors using the CLASS-S reported following standard training certification 

procedures, meaning that certified coders received training in the use of the CLASS-S from the 

developers, a process that supports reliability.  This highlights a strength of the CLASS-S as 

compared to other standardized observational protocols (e.g., the Framework for Teaching; 

Danielson, 2011), as its reliability is supported by consistent training and certification (and in 

turn re-certification) procedures for coding.  Although authors often reported inter-rater 

reliability, the present study highlighted methodological concerns about how these statistics were 

calculated.  In particular, the practice of relying on agreement within one-point as an indicator of 

inter-rater reliability is particularly flawed (Hallgren, 2012).  Furthermore, Burchinal (2018) 

suggested a one-point discrepancy between coders typically reflects a difference of one standard 

deviation, thus attributing a great deal of measurement error to the differences between coders.  

In fact, some researchers have identified rater drift and discrepancy as a significant source of 

error (Casabianca, Lockwood, & McCaffrey, 2015). 
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With regards to the validity of the CLASS-S, according to the Standards for Educational 

and Psychological Testing (American Educational Research Association [AERA], American 

Psychological Association [APA], & National Council on Measurement in Education [NCME], 

2014), an accumulation of support is required for every interpretation.  Some relevant categories 

of evidence to support the validity of the CLASS-S include validity of structure, content, 

relationships with conceptually related constructs, and relationships with criteria.  Importantly, at 

this time the majority of studies have not used the published version of the CLASS-S.  As such, 

caution is warranted when making broad conclusions about the psychometrics of the tool, as 

there has not been enough research using the finalized tool, across the wide range of ways it has 

been used (e.g., as an indicator of quality classroom teaching, as a means for accountability to 

assess and provide feedback to teachers, as a way to compare diverse settings, or as a model to 

guide interventions).  

However, one category of evidence received substantial attention in the present research, 

and that was evidence specific to the validity of structure.  Although it should be noted various 

publications explored the factor structure of the CLASS-S (e.g., Allen, Gregory, Mikami, Lun, 

Hamre, & Pianta, 2013; Hafen et al., 2015; Malmberg, et al., 2010; McCaffrey et al., 2015; 

Virtanen et al., 2018; Westergård et al., 2018), many studies were not based on the finalized 

version of the CLASS-S and so may not have included the same dimensions.  Nevertheless, as 
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reported in the present research, the general three-factor model of the CLASS-S appears to hold 

up across many studies and educational contexts, with some variations reported to strengthen 

models of fit.  Although the validity of the factor structure has been reported as falling in the 

acceptable range in published literature, many of these models fall in the lower range of what is 

statistically considered to be a good fitting model.  For example, some models (including the 

model identified in Chapter Three) proposed reducing one of the factors (i.e., domains) to 

include only two dimensions.  Commonly, most researchers recommend a minimum of three 

dimensions per factor in order to ensure a stronger model (Costello & Osborne, 2005). 

Psychometric properties: What needs to be learned.  Further exploration is needed to 

solidify our knowledge of the psychometric properties of the CLASS-S.  In particular, more 

studies exploring sources of error, and procedures to reduce such errors (e.g., double-coding, 

number of segments, timeframes/schedules for observations), based on the published version of 

the CLASS-S would be beneficial to help understand the strengths and limitations of the tool.  

For example, knowing how classroom practices based on the CLASS-S change over the course 

of a year, and across multiple years, may help us better understand patterns and optimal times for 

observation, and intervention.  In addition, more complex inter-rater reliability statistics should 

be included in future studies, such as intra-class correlation coefficients.   
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Moreover, further validity studies exploring the wide range of evidence as outlined by the 

Standards for Educational and Psychological Testing (AERA, APA, & NCME, 2014) for each 

potential use of the CLASS-S is needed.  Specifically, more should be learned about the 

relationship between the CLASS-S and underlying theories of adolescent development, similar 

quality classroom teaching constructs, and with the criteria it is intended to measure (e.g., 

effective teaching, student achievement).  Despite the range of articles addressing the factor 

structure, large scaled studies using the final version of the CLASS-S across a variety of contexts 

(e.g., types of classrooms, countries) are needed.  Due to the inherent nature of the classroom 

observation data (i.e., nested structure at the individual rating level and the aggregated classroom 

level), further explorations of the factor structure should include bi-factor and multilevel factor 

analyses in an effort to account for the complexities of measuring classroom observations.  

Studies drawing from larger sample sizes would allow researchers to fully explore the factor 

structure using more advanced statistical methods (Huang, 2017). 

 Associations between the CLASS-S and student outcomes: What was learned.  In an 

extension of the discussion of the validity of the CLASS-S, one theme from this research related 

to evidence supporting the use of the CLASS-S as an indicator of effective classroom practices, 

and specifically, its relationship to the criteria of positive student outcomes.  In other words, if 

the CLASS-S captures effective classroom practices, consistent evidence linking the CLASS-S 
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to positive student outcomes (e.g., student achievement, student engagement, and student 

perceptions) should be available in the literature.  What was learned in the present research is 

that evidence is emerging to support the association between the CLASS-S and some student 

outcomes.  In brief, researchers have identified higher overall CLASS-S, or Emotional Support 

domain scores, in high track (or honors track) classrooms as compared to regular track 

classrooms (Donaldson, LeChasseur, & Mayer, 2017; Rutledge, Cohen-Vogel, & Osborne-

Lampkin, 2012; Smith, Preston, Haynes, & Neergaard Booker, 2015).  These findings suggest an 

association between classroom quality, as measured by the CLASS-S, and improved student 

performance.   

  However, in studies exploring the relationship between the CLASS-S and student 

achievement, researchers have reported mixed findings.  As previously noted, methods used to 

measure student achievement (e.g., state mandated subject or achievement tests, GPAs, value-

added scores) in the literature, have been criticized.  In Chapter Two, only one article identified 

in the scoping review was designed specifically to assess the relationship between the CLASS-S 

and student achievement.  The researchers reported that end of year student achievement (based 

on a state mandated subject test) was predicted by all three CLASS-S domains, even after 

controlling for previous achievement scores (Allen et al., 2013).  They identified the Emotional 

Support domain had the strongest predictive value and concluded that greater Emotional Support 
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led to greater year-end gains in student achievement, despite prior achievement test scores.  

Similar findings were described by researchers exploring the impact of interventions (i.e., My 

Teaching Partner – Secondary [Allen et al., 2011; Allen, Hafen, Gregory, Mikami, & Pianta, 

2015] and the Exploring Photosynthesis program [Culp, Martin, Clements, & Presser, 2015]), 

where higher scores on the CLASS-S were associated with greater gains in student achievement 

(as measured by state mandated achievement tests, or end of unit test scores).  In contrast, a 

researcher used self-reported grade point averages (GPAs) as an indicator of student 

achievement, and did not identify any associations between the CLASS-S and student 

achievement (Yoder, 2013).  

 In other studies, researchers sought to measure student achievement using more complex 

scores, known as value-added models.  Value-added models were used to estimate a teacher’s 

contribution to student achievement by controlling other factors (e.g., prior achievement, class 

size, years of teaching experience).  Importantly, value-added models vary based on the factors 

researchers identify as part of the model, and as such caution is warranted when relying on these 

models to make conclusions (e.g., AERA, 2015).  In brief, researchers have found associations 

between CLASS scores and moderate gains in student achievement in a large-scale project based 

on individual value-added scores (Kane & Staiger, 2012; Ruzek, Hafen, Hamre, & Pianta, 2014).  

In contrast, when value-added scores were used to differentiate between high value-added and 
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low value-added schools, some studies reported no differences on the CLASS-S (Grossman, 

Loeb, Cohen, & Wyckoff, 2013; Rutledge et al., 2012, Smith et al., 2015), while others found 

higher Emotional Support (not including the Positive Climate dimension) in HVA schools 

(Smith, Cannata, & Haynes, 2016).  These findings reflect the fact the CLASS-S likely captures 

more within school (i.e., at the classroom level), than between school variability.  

Student engagement was another student outcome addressed in the present research.  

Importantly, the Student Engagement dimension of the CLASS-S is considered an outcome of 

the three broad domains of the CLASS-S, and in turn may be considered a student outcome.  

Furthermore, additional research described herein summarized emerging support for the 

association between the CLASS-S and other measures of student engagement.  Measurement of 

student engagement included student-ratings, teacher-ratings, and observation scores from the 

CLASS-S.  In a study comparing all three methods of measurement, student engagement was 

associated with higher CLASS-S scores across all domains regardless of method (Virtanen et al., 

2015).  Two studies using only student-ratings of student engagement found associations 

between this construct and the CLASS-S (Hafen et al., 2012; Ruzek et al., 2016), while one 

study using student-ratings did not identify any associations between student engagement and the 

CLASS-S (Yoder, 2013).  Additionally, authors of one study using only the CLASS-S 

observational measure of student engagement concluded the association between student 
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engagement and the CLASS-S domains varied between the individual segment and aggregated 

classroom level (Malmberg et al., 2010).  In particular, higher student engagement predicted 

higher CLASS-S domain scores at the segment level; however, when scores were aggregated 

across segments at the classroom level, only associations with the Classroom Organization 

domain remained.  Findings summarized identified the Student Engagement dimension of the 

CLASS-S protocol provided a strong indicator of student engagement, beyond more traditional 

measures based on student- or teacher-ratings (e.g., Malmberg et al., 2010; Virtanen et al., 2015).  

The last student outcome addressed in the present research was the association between 

the CLASS-S and student’s perspectives of various classroom contextual factors (i.e., classroom 

structure, classroom climate).  There was minimal evidence reported in this category, with some 

researchers’ making links between various CLASS-S dimensions and students’ perception of 

classroom structure (Spearman & Watt, 2013); while others did not find any links between the 

CLASS-S and students’ reports of classroom climate (Yoder, 2013).  Therefore, evidence related 

to student perspectives of classroom context reported in the present research was limited.  

Associations between the CLASS-S and student outcomes: What needs to be 

learned.  Despite documenting some emerging evidence for associations between the CLASS-S 

and student outcomes, specifically student achievement and student engagement, more research 

is needed to support the CLASS-S as an observational measure of effective classroom practices.  
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In the present research, links between classroom quality, as measured by the CLASS-S, and 

student ability were noted; however, questions about this relationship remain unanswered.  For 

example, are teachers able to use more effective classroom practices when students already have 

pre-existing academic abilities (i.e., in high track or honours classrooms), or are other student-

driven factors impacting the scores on the CLASS-S by providing more opportunities for raters 

to see and score more teacher-student interactions? Also, given the shifting needs of education 

for the 21st century to move away from an emphasis on learning content, it should be noted that 

student achievement was the most common student outcome measured in the literature and was 

notably frequently assessed by tests of content (either state standardized tests of achievement, or 

unit tests).  Therefore, studies linking the CLASS-S to student outcomes that measure 21st 

century skills such as the ability to evaluate, analyze, and apply knowledge to solve novel 

problems (O’Sullivan & Dallas, 2017) is warranted.   

Furthermore, caution is required when relying on value-added models to make 

conclusions about associations between the CLASS-S and effective classroom practices.  Based 

on findings reported in this research, when value-added models have differentiated between 

schools, few to no differences were identified based on the CLASS-S.  One finding noted in the 

present research was that the CLASS-S was associated with more variability at the classroom 

level than at the school level, likely representing more variability within schools than between 
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schools (Rutledge et al., 2012).  Therefore, as recommended by the AERA (2015), more research 

exploring alternative methods and models for identifying effective classrooms is required, and in 

turn further research exploring the association between the CLASS-S and these other methods 

are warranted.   

As noted, the Student Engagement dimension of the CLASS-S may be a valuable 

observational measure of student engagement in junior/middle or high school classrooms.  

Although support reported in the present research was limited (i.e., based on few studies), further 

research would be beneficial.  In addition, more exploration linking the Student Engagement 

dimension to underlying theories of the CLASS-S, for example peer-relatedness, may be helpful.  

In Chapter Two findings from one study reported increased student engagement was associated 

with a larger class size (Malmberg et al., 2010), and therefore investigating if the CLASS-S 

indicators of student engagement reflect adolescent theories of development may address 

discrepancies from traditional reports linking student engagement with smaller class sizes.   

Last, links between the CLASS-S and student perspectives of classroom context reported 

in this document were limited and inconclusive.  More research triangulating students’ 

perspectives of classroom context including, but not limited to, measures of classroom structure 

and classroom climate, are justified.  Expanding research to investigate the evidence for the 

validity of the CLASS-S as linked to students’ perspectives of effective classroom practices 
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would be helpful.  Research drawing on mixed methods approaches may provide more 

information supporting the CLASS-S from the perspective of students.  

The CLASS-S in international research: What was learned.  A final theme addressed 

across Chapter Two and Three in the present research was the use of the CLASS-S in 

international contexts.  Although the CLASS-S was first developed in the United States, other 

countries have adopted its use.  In particular, articles originating from Australia, Finland, 

Norway, and the United Kingdom were presented in this document.  However, few of these 

articles used the published version of the CLASS-S.  One study conducted in the United 

Kingdom explored how classroom practices changed during teacher training and the first two 

years of their career (Malmberg et al., 2010).  This study used an earlier iteration of the CLASS-

S and researchers conducted a factor analysis that reduced the number of dimensions, and 

subsequently suggested a single-factor was the best indicator of classroom quality (Malmberg et 

al., 2010).  Although study findings were detailed elsewhere in this document, one salient finding 

was that Classroom Organization domain scores increased linearly with teaching experience, and 

similar findings have been reported in the United States (Booker, 2014; Neergaard & Smith, 

2012).  Furthermore, Classroom Organization scores in general appear to be consistently scored 

higher than the other domains, while Instructional Support scores appear to be consistently 
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lower, regardless of the location where the study occurred.  This suggests some CLASS-S 

scoring patterns may be stable across international contexts.  

In other international studies, two recent articles explored the factor structure in Finland 

(Virtanen et al., 2018), and Norway (Westergård et al., 2018), and used the final published 

version of the CLASS-S.  Additionally, the present study contributed the first international 

exploration of the factor structure of the CLASS-S in a sample of classroom observations from 

Alberta, Canada.  In brief, results from these studies supported the use of the CLASS-S in 

Finland, Norway, and Alberta, Canada (see Chapter Three for details).  Similar findings were 

reported across the Finnish, Norwegian, and Canadian studies, supporting the three-factor 

structure of the CLASS-S (with some minor variations), indicating it may be a valuable tool in 

each of these educational contexts.  Notably, Finland, Norway, and Canada, are all leaders in 

education according to international rankings (The Organization for Economic Co-Operation and 

Development, 2015). 

The CLASS-S in international research: What needs to be learned.  Although some 

research has originated from Australia, Finland, Norway, the United Kingdom, and now Canada, 

more international research is required.  Specifically, more evidence is first required to support 

the validity of the CLASS-S in each of these contexts.  As previously summarized, the Standards 

for Educational and Psychological Testing (AERA, APA, & NCME, 2014) require evidence of 
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the validity of structure, content, relationships with conceptually related constructs, and 

relationships with criteria, and international studies should also seek to address these categories 

of evidence.  For example, a limitation of the current research presented in Chapter Three, a 

preliminary exploration of reliability and structural validity of the CLASS-S in Alberta, Canada, 

is that additional categories of evidence supporting validity were not provided.  For example, 

further research in Alberta, Canada, linking the CLASS-S to other related constructs, and criteria 

(e.g., peer relatedness, student outcomes, 21st century skills, theories of adolescent development, 

measures of effective classroom practices) would support its use in the Canadian context.  Of the 

international studies of CLASS-S factor structure, one (Virtanen et al., 2018) also sought to link 

the CLASS-S to other constructs, and reported correlations between the Classroom Organization 

domain, and measures of classroom management efficacy beliefs, teaching-related stress, and 

teacher exhaustion.  

Once adequate evidence is collected for the use of the CLASS-S in international contexts, 

it may also provide a means to make comparisons across these diverse educational settings.  In 

particular, further research might determine universal practices of effective classroom teaching.  

Furthermore, the CLASS-S may be useful in other international contexts as a means to capture 

effective teaching practices and identify areas of practice in need of intervention.  For example, 

in countries where educational systems are struggling to support students, the CLASS-S may be 
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a useful tool to provide feedback, guide teacher professional development, support universal 

practices of effective teaching, and drive international educational transformation.     

Conclusion 

 Together, Chapter Two and Three highlighted that, despite the use of the CLASS-S in 

published research since 2009, the evidence base supporting its reliability, validity, and utility is 

still emerging.  Importantly, the CLASS-S has the potential to contribute to our understanding of 

effective classroom practices from both the research and practice perspectives.  The CLASS-S 

may serve as a means to investigate the most impactful classroom practices, and link them to 

student outcomes, so that teachers can be supported to meet the new demands required for 21st 

century educational transformation.  Furthermore, the CLASS-S may be a useful tool to make 

international comparisons, and to identify classroom practices that transcend content delivery, to 

support other factors shown to impact student outcomes beyond academic ability.  Therefore, the 

present dissertation calls for increased use of the CLASS-S in international research and practice, 

in order to deepen our knowledge of effective classroom practices, to clarify their associations 

with other constructs and student outcomes, and to further support educational transformation.   
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	The CLASS is based on the Teaching Through Interactions Framework (TTIF), a model grounded in developmental and learning theories, and research (e.g., Hafen, Hamre, Allen, Bell, Gitomer, & Pianta, 2015; Pianta, 2006; Pianta & Hamre, 2009).  The TTIF p...
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	The CLASS-S is comprised of three domains associated with effective teaching: Emotional Support, Classroom Organization, and Instructional Support (Pianta & Hamre, 2009).  Each domain includes three to five dimensions (see Table 3.1) and certified, tr...
	In order to become a certified CLASS-S observer, coders must attend a two-day workshop and receive training from a master coder on how to rate each of the twelve CLASS-S dimensions using a 1-7 scale (Pianta et al., 2012).  Every dimension includes spe...
	According to the developers, a standard observation is based on viewing a classroom lesson for approximately 15 to 20 minutes (either live or video-recorded), followed by time to assign the ratings for each dimension, before beginning another observat...
	In the most recent international comparison of student performance outcomes, the Program for International Student Assessment (PISA; The Organization for Economic Co-Operation and Development [OECD], 2015) ranked Canada among the top educational syste...
	In Canada, and in Alberta in particular, the general educational context is similar to that of the United States (U.S.; e.g., overall levels of government funding, class size, grades/ages; OECD, 2015).  Alberta schools fall under either the public or...
	In 2010, the Government of Alberta recognized that despite having a world-class education system, there was a need to transform education to meet future needs (Government of Alberta, 2010).  With an emphasis on 21st century learning skills, the Gover...
	The present study.  As part of the Government of Alberta’s transformation of the education system, the province sought to fund the implementation of technology-based innovations in junior high classrooms across the province.  One such technology-based...
	The present study focuses on the video recorded classroom lessons to explore the preliminary validity of the Teaching Through Interactions Framework (i.e., based on the CLASS-S protocol) in a sample of junior high school classrooms from various school...
	Method
	Participants
	Participants included 38 Grade 7 and 8 classroom teachers (71% female) from nine schools, representing five diverse school jurisdictions across Alberta, Canada.  Mean age for participating teachers was 34.48 (standard deviation [SD] = 8.37, range from...
	Students were also included in video recorded lessons as long as their parents had provided consent as part of the larger project, and if the student assented to participate.  Students who did not have consent to be video recorded sat outside of the v...
	Measures
	Teaching Through Interactions Framework: The CLASS-S.  The CLASS-S (Pianta et al., 2012) is an observational protocol coders use to assess classroom interactions, as outlined in the Teaching Through Interactions Framework (TTIF).  As noted previously,...
	Coder training.  Coders included the principal investigator of the Flexible Pathways project and a team of seven masters and doctoral research assistants.  All coders attended a two-day CLASS-S training workshop conducted by a master trainer.  Followi...
	Procedure. The researchers worked with school administration to facilitate classroom visits to video record at least two complete classroom sessions (between 45 to 60 minutes depending on the school’s structure) for each participating teacher.  Teache...
	Data Analysis
	Data analyses (e.g., descriptive statistics, reliability coefficients, exploratory factor analyses) were conducted using IBM SPSS Statistics version 25 (SPSS).  Confirmatory factor analyses and multilevel confirmatory factor analyses were conducted us...
	Inter-rater reliability.  Twenty percent of the video segments were randomly selected to be double coded by two independent coders (i.e., 59 video segments) in order to calculate inter-rater agreement (IRA).  According to the CLASS-S manual, IRA is c...
	Factor analysis.  The factor structure was investigated using two different approaches, the first examined the factors at the classroom level, whereby CLASS-S ratings were averaged for each classroom teacher across segments, and time points to obtain...
	Furthermore, structural validity was examined through various factor analyses, including more complex multilevel models (e.g., within-level segment ratings, and between-level teacher scores).  The process for data analysis included various steps.  Fir...
	The same criteria for goodness-of-fit identified in previous CLASS-S factor studies (i.e., Hafen et al., 2015; Westergård et al., 2018) was applied to the current analyses and included the following indicators: comparative fit index (CFI) above 0.90 a...
	Results
	Descriptive statistics for all domains (based on the CLASS-S manual; Pianta et al., 2012) and dimensions are presented in Table 3.3.  Prior to further analysis, all variables were assessed for normality, no missing data or outliers were identified, an...
	Reliability
	Item and scale reliabilities.  Correlations between CLASS-S items are provided in Table 3.4.  Cronbach’s alpha estimates for the original three-factor structure scales were 0.76 for Emotional Support, 0.69 for Classroom Organization, and 0.86 for Inst...
	Inter-rater reliability.  IRR was calculated using two methods, percent agreement between coders within one-point (PWO; Pianta et al., 2012), and ICCs (Hallgren, 2012).  Table 3.5 summarizes the IRR results.  Overall, the percent agreement between two...
	Structural Validity
	Exploratory factor analyses.  An EFA using maximum likelihood extraction was completed using all data (i.e., at the rating level) and suggested a three-factor model that accounted for 68% of the total variance.  The three factors were similar to those...
	A second EFA using maximum likelihood extraction with varimax rotation was conducted at the classroom level, using the averaged scores from each teacher.  Results of the EFA suggested a two-factor model, accounting for 69% of the total variance.  The ...
	Confirmatory factor analyses and multilevel confirmatory factor analyses.  Various CFAs were performed to identify which factor structure(s) from the EFAs, and those reported in previous studies, best fit the current Canadian sample.  Table 3.6 provid...
	At the rating level, two three-factor models provided an acceptable fit (see Table 3.6).  A modified model based on the factor structure identified in a sample of secondary schools in Finland (see Virtanen et al., 2018) was similar to the published CL...
	An alternative three-factor based on the previously described EFA, also provided an acceptable fit to the present data at the rating level.  The alternative three-factor model is represented in Figure 3.2.  Notably, this model was also similar to the ...
	At the classroom level, one model based on the modified three-factor model previously described, also provided an acceptable fit to the present Canadian sample.  The modified three-factor model is represented in Figure 3.3.  The fit of the modified th...
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