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Qualities of classroom observation systems 

Introduction 

Observation systems are used around the world for a variety of purposes. Two critical 

purposes are to understand and improve teaching. Scholars often seek to understand teaching 

by identifying dimensions of teaching and investigating how those dimensions contribute to 

valued outcomes such as student learning, the classroom environment, or students’ beliefs. 

They also seek to use observation systems to improve teaching. Both researchers and 

practitioners use observation systems to provide feedback and coaching to teachers as well as 

to evaluate interventions hypothesized to affect teaching. But when individuals set out to 

understand and improve teaching, they face many choices. For example, should they use a 

system that can be used across school subjects, a so-called “generic” system or one that is 

subject-specific? Should they select a system that produces more narrow and detailed 

information or one that produces more global, summary information? To what degree do 

existing systems serve the specific purposes the individual has in mind?  

Renewed interest in observation systems around the world spurred, in part, by seminal 

large scale research such as the Trends in International Mathematics and Science Study 

(TIMSS) video study (International Association for the Evaluation of Educational 

Achievement, 2016) and the Measures of Effective Teaching project (Bill & Melinda Gates 

Foundation (BMGF), 2018) and has generated significant research and development work on 

observation systems. This research and development has not yet been synthesized in ways 

that allow the field to take stock of what we have learned about how to measure teaching 

through observation systems.  

As a contributing step toward understanding recent work on observation systems, this 

article first describes what we mean by the term ‘observation system’. After clarifying this, 
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we present one framework that can be used to understand how observation systems vary. In 

this framework we develop eight observation system aspects (see Table 1) we hope will be 

useful to better understanding different observation systems. To illustrate the eight aspects of 

the framework, we apply the framework to four rather well known observation 

systems.Finally, the article concludes with a discussion of the results of the application of the 

framework and what they imply for using observation systems for a specific purpose..  

What is an Observation System? 

Observation protocols are often thought of as a sheet of paper with categories or rubrics 

which a rater uses to judge the quality of teaching in a lesson. The dimensions of teaching 

judged are rated and the ratings are aggregated into a score (e.g., averaging of ratings, 

through IRT). In schools, these scores are often used to provide teachers with improvement 

feedback or to evaluate individual teachers. In research contexts, scores are often analysed to 

determine how they relate to valued outcomes such as student learning, professional 

development effects, and many other outcomes. Although the sheets of paper with scales are 

very important, there is much more to observation protocol validity than constructs and 

scales. 

When measuring teaching through observations, one must measure selected aspects of 

teaching by sampling lessons or parts of lessons and ensuring that the ratings of those lessons 

are of reasonable quality. To accomplish these tasks in valid and reliable ways, observation 

systems can be conceptualized as being comprised of scoring tools, rating quality procedures, 

and sampling specifications.   

The scoring tools in an observation system specify which dimensions of teaching will 

be measured. These tools include the scales themselves – both the teaching practices being 

assessed as well as the number and definition of the score points (e.g., present/not present, a 
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three point criterion-referenced scale or rubric). Because observation scales are designed to 

measure complex human interactions, raters come to understand the scales through videos (or 

perhaps text-based descriptions) of teaching that have been rated by someone who 

understands the scales and score point distinctions. These video and text-based descriptions 

show raters how the words of the scoring scales are embodied in teachers’ and students’ 

words and actions.  

As has been documented in some observation systems, human rating of teaching is 

prone to being unreliable and inaccurate, especially when coding certain aspects of teaching 

practice such as intellectual challenge or cognitive activation (e.g., BMGF, 2012; Decristan, 

Klieme, Kunter et al., 2015). Therefore, it is very important for observation systems to have 

rating quality procedures. These procedures are used to ensure that raters are well trained and 

are able to use the rating scales accurately and reliably over time. A common quality 

procedure is the formal training and certification of raters. Certification tests often mimic the 

work raters will do in studies or in practice. For example, raters might be required to take and 

pass a certification test in which [s]he rates a lesson and the ratings must agree exactly with 

master ratings on 80% of the rating scales. Another common procedure is double scoring, the 

practice of having two raters independently assign ratings to the same lesson in order to 

compute inter-rater agreement metrics.  

Finally, sampling specifications are the details around how the observations sample 

from the larger domain to which the ratings are intended to generalize. These specifications 

include, but are not limited to the number of observations conducted for a reliable estimate of 

teaching quality, the length of time of those observations, the frequency with which raters 

assign ratings (e.g., every 10 minutes, every 30 minutes), and how lessons are sampled from 

the unit of analysis. For example, for a primary teacher, how does a four lesson sample used 

by researchers vary across the subjects a primary teacher might teach? Are there only 
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language and mathematics lessons? Are all lessons from April and May or are they sampled 

from the entire school year? These and other similar questions are addressed in the sampling 

specifications of an observation system.  

Given this description of an observation system, in what follows, we propose a 

framework to guide considerations of existing observation protocols, hereafter referred to as 

observation systems. Our framework hypothesizes eight aspects of observation systems, 

which might be used to better understand the affordances and constraints of any such 

observation system (see Table 1). We then use these eight aspects of observation systems to 

consider four different observation systems. In doing so, we hope to show how observation 

systems can be considered side by side, thereby contributing to the field’s meta-knowledge of 

observation systems.  

Framework for Analysing Observation Systems 

A framework for evaluating and describing the nature of observation systems can include 

many difference aspects of such systems. We do not presume to cover all possible aspects, 

and subsequent scholarship may productively expand or revise this initial set. Given our 

collective international experience of developing and using observation systems, we selected 

aspects that we believe are essential for categorizing classroom observation systems and 

which vary between systems. The eight aspects included in our framework relate to the 

following broader categories: the content of classroom observation systems (e.g., which 

aspects of teaching are evaluated, is the system for general use, or is it subject specific?), 

whether the system includes guidelines for proper use of the system, whether there is 

empirical evidence for the content and the use of the system, and the scale of the 

implementation of the system (only used by its developers, or also by others). Below, we will 

elaborate these categories into eight, more fine grained aspects.  
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[Table 1 near here] 

1. Dimensions of teaching 

Observation systems include dimensions of teaching that are considered to be indicators of 

teaching quality. The assumption generally is that the better a teacher scores on these 

indicators, the better the teaching, and therefore, the more his/her students will learn. Some 

frequently used indicators in observation systems originate in the process-product studies of 

teaching (e.g., classroom management; clear explanation of subject matter, Brophy & Good, 

1986). Others come from other strands of research, e.g., the TIMSS studies (e.g. cognitive 

activation, Baumert et al., 2010; Hiebert & Grouws, 2007), research on assessment for 

learning (Black & Wiliam, 1998), self-regulation (Zimmerman, 1990), and instructional 

differentiation (e.g., Tomlinson, Brimijoin, & Navaez, 2008).  

Based on a review of 28 classroom observation systems (Author, 2018a; Author, 

2018b), we present dimensions of teaching quality frequently included in classroom 

observation systems. Teaching can be conceptualized in many different ways, therefore, these 

dimensions are just one way to delineate teaching. Dimensions of teaching include:  

 Safe and stimulating classroom climate 

This dimension refers to the degree to which teachers and students respect one other, 

communicate with each other in a supportive way, and together create a safe and positive 

classroom climate in which student learning is promoted (Pianta & Hamre, 2009; Van der 

Grift, 2007) .  

 Classroom management 

Classroom management reflects the degree to which teachers and students manage their 

behaviour and time in such a way that learning can be productive. In a well-managed class, 
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little time and energy are lost on activities that are not learning-oriented (Marzano, Marzano, 

& Pickering, 2003; Wang, Haertel, & Walberg, 1993). 

 Involvement and motivation of students 

This dimension is about the extent to which teachers involve all students actively in 

classroom learning activities, and how much students participate in classroom learning 

activities (Rosenshine, 1980; Schacter & Thum, 2004).  

 Explanation of subject matter 

How clearly teachers explain the subject matter to be learned to their students is crucial for 

how much students learn. Clear explanations include clear specification of lesson objectives 

to students, reviewing previous learning, the use of clear language, presenting information in 

an orderly manner, presenting vivid and appealing examples, checking for understanding, and 

the frequent restatement of essential principles (Van der Grift, 2007).  

 Quality of subject matter representation 

Quality is influenced here by the richness (e.g. multiple representations of subject matter), 

precision, and accuracy of the subject matter. Strong representations provide opportunities to 

learn the subject matter practices (e.g., problem solving, argumentation) as well as the 

significant organizing ideas and procedures of that subject matter (Hill et al., 2008). 

 Cognitive activation 

A deep understanding of how the various parts of subject matter are related to and connected 

with each other requires that teachers can activate students’ deep thinking by means of 

questions, appropriate assignments, classroom discussions, and other pedagogical strategies 

(Baumert et al., 2010; Osborne, 2015).  
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 Assessment for learning 

Assessment for learning is characterized by a cycle of communicating explicit assessment 

criteria, collecting evidence of student understanding of subject matter, and providing 

feedback to students that moves their learning forward (Black & Wiliam, 1998; 2010).  

 Differentiated instruction 

Teachers differentiate their teaching to the degree they adapt subject matter, the explanation 

of subject matter, students’ learning time, and the assignments to the differences between 

students (Keuning et al., 2017).  

 Teaching learning strategies and student self-regulation 

This dimension is about teachers a) explicitly modelling, scaffolding and explaining learning 

strategies to students, which students can use to perform higher-level operations (e.g., 

teaching heuristics, thinking aloud when solving problems, using checklists) (Carnine, Dixon, 

& Silbert, 1998; Slavin, 1996), and b) encouraging students to self-regulate and monitor their 

own learning process in light of the learning goals (Boekaerts, Pintrich, & Zeidner, 2000; 

Muijs et al., 2014; Zimmerman, 1990). Teachers who explicitly model, scaffold, explain 

strategies, give corrective feedback and ensure that children master the material taught 

contribute highly to the academic success of their pupils. 

While all of these dimensions of teaching are fundamental to students’ learning and 

development, each dimension can be operationalized differently across observation systems. 

Further, observation systems vary in the degree to which they capture all dimensions or target 

specific dimensions.  
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2. View of teaching and learning.  

Observation systems also embody a community of practice’s view of high quality teaching 

and learning. A community of practice could be a country, with the view embodied in that 

country’s national teaching standards and then operationalized in a national teacher 

evaluation system. It could be a group of reform-minded mathematics and science educators 

(Sawada et al., 2002), a group of school district administrators, or a group of researchers who 

study teaching and educational effectiveness. 

Of course communities’ views vary, emphasizing different aspects of teaching and 

learning. Perhaps all communities value cognitive activation for example, but the degree to 

which teachers facilitate classroom discourse and student participation might vary depending 

on the country’s cultural views of teaching and learning (Clarke, Emanuelsson, Jablonka, & 

Mok, 2006). Communities’ views necessarily reflect cultural differences in valued practices 

around the world. In Japan, for example, an observation system might privilege how 

effectively a collaboratively developed lesson plan was implemented while a United States 

system might privilege how well a lesson plan supported differentiated instruction.  

Communities’ perspectives of teaching quality can be located along a continuum that 

moves from a behaviourist view of teaching and learning, to more of a cognitive view, to 

more of a sociocultural or situated view. Communities’ perspectives often blur the boundaries 

across this continuum and depending on how thoroughly a system is documented, it can be 

difficult to determine what view(s) underlie a specific system. Further, it is not helpful to 

dichotomize or oversimplify views of instruction (Oser & Baeriswyl, 2001; Grossman and 

McDonald, 2008) as it can lead to a focus on differences in how communities define and 

label teaching rather than a focus on how teaching and learning are related. 
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3. Subject specificity.  

There is widespread agreement about the importance of the subject matter specificity of 

teaching quality (Seidel & Shavelson, 2007), however, there is less agreement about how to 

measure this aspect of teaching practice. Several observation systems have been designed to 

evaluate teachers’ subject specific practices such as the Mathematical Quality of Instruction 

(MQI), the Protocol for Language Arts Teaching Observation (PLATO), the Quality of 

Science Teaching (QST) and PISA + in science education. The MQI system (Hill et al., 

2008), for example, focuses on elements such as the richness of the mathematics, student 

participation in mathematical reasoning and meaning-making, and the clarity and correctness 

of the mathematics covered in class.  

On the other hand, there are several systems that are generic, designed to capture key 

elements of classroom teaching that are critical for students’ learning across subjects and 

classes (e.g., instructional support, representation of subject matter, classroom climate and 

classroom management). Examples of such generic systems are the Classroom Assessing 

Scoring System (CLASS) (Pianta, LaParo & Hamre, 2008), the  Framework for Teaching 

(FFT) (Danielson, 2013) and ICALT (Van de Grift, 2007).  

Scholars further make a distinction between surface-structures and deep-structures of 

classroom activities when trying to measure classroom teaching. Surface-structures refers to 

features of classroom interactions easily visible in behaviour, such as classroom organization 

and management, and teachers’ feedback (Fischer & Neumann, 2012). Deep structures refer 

to those teachers’ activities meant to encourage students’ internal mental processes including 

cognitive activation, intellectual challenge, problem solving, etc. (Seidel & Prenzel, 2006). 

There is a growing body of research that suggests raters are able to fairly reliably score 

surface structures, but have more difficulty reliably scoring deep structures (Praetorius, Pauli, 
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Reusser, Rakoczy, & Klieme, 2014). This may be because surface-structures require lower-

level inferential judgments while deep-structure require higher-level inferences. 

4. Grain size.  

Related to a subject specific or more generic focus, there is also the issue of grain size: how 

discrete/ targeted practices are to be coded (Hill & Grossman, 2013). This issue has been 

addressed in observation studies for decades (Brophy & Good, 1986; Flanders, 1970). In 

some newer systems, (CLASS and PLATO, for example) consensus has been reached on a 

set of core activities (12 for both CLASS and PLATO). This stands in contrast to earlier 

systems that included a long list of activities to score (Scheerens, 2014). Thus, how many 

domains and elements that are to be scored is a feature that might vary across systems. 

Whether to score the whole lesson or segments of the lesson is a related aspect of 

grain size. One might imagine observation systems that seek to code smaller grain sizes, i.e., 

narrower teaching practices, might segment the lesson many times so that narrow behaviours 

can be accurately documented throughout a lesson (e.g., MQI). Alternatively, observation 

systems using more holistic codes requiring the rater to judge multiple interrelated practices 

might segment at larger intervals (e.g., 20 minutes or a whole lesson) so that the ratings 

reflect all of the interrelated practices (e.g., ICALT).  

The decisions about what grain size to capture are further shaped by the rhythm and 

pace of instruction. Activities are not always equally probable in every segment of a lesson. 

For example, while instructional purpose may be central to the beginning of a lesson, it may 

be less central towards the end of the lesson. The degree of lesson segmentation necessary for 

a specific grain size of practice being scored is a decision made by system designers (Author, 

2018c) and is often undocumented.  
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5. Focus on students’ actions.  

Observation systems can vary in the degree to which they focus on students’ actions and the 

nature of that focus. Depending on the focus of the scoring scales, procedures, and 

exemplars, observation systems might require raters to pay attention to teachers’ or to 

students’ words and actions, or some combination thereof. In some observation systems there 

was an almost exclusive focus on the teachers’ actions, e.g., was the objective of the lesson 

clearly specified (Brophy and Good, 1986)? Other systems required the rater to scan the 

room, focusing on only the students’ actions (Abadzi, 2009; Stallings, 1973). 

In systems that focus on student actions, the particular actions that are privileged 

range from behavioural, to cognitive, to affective. For example, in the domain measuring the 

classroom environment, the FFT asks raters to judge the degree to which students take pride 

in their work and show caring and warmth. These are all more affective aspects of the 

learning environment. In the CLASS system for secondary education (Pianta, Hamre, & 

Mintz, 2012), raters attend to students’ risk taking and sharing of personal information – both 

behaviourally oriented markers. These behaviours are used to infer the teachers’ sensitivity to 

students’ needs.  

6. Scoring procedures.  

Classroom observation systems differ in their sampling procedures, scoring procedures and 

preparation of raters. The choices made by developers influence the reliability and validity 

of the observation scores. We describe each in turn.  

Sampling procedures.  

Classroom observation systems are developed for one or more of the following purposes: 

promoting teacher learning, teacher evaluation, or developing research insights. Given these 

purposes, lessons are sampled in different ways. The lesson’s subject matter and type (e.g., an 
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introductory or a practice lesson) may be specified by the system. The observations can be 

conducted live or on video, be announced or unannounced, and they can vary in length.  

Sampling of the lesson can be specified even further: e.g. whether the observer should 

walk around, talk with students or not during an observation, which part of the lesson should 

be observed, how many observation cycles should be conducted, and when (day, week, or 

year) the observation should be conducted.  

Scoring procedures.  

Observation systems differ in how rating procedures and scoring rules are carried out. How 

many observations, the number of segments, the degree to which lessons are double rated, 

and whether ratings are checked systematically by master raters for accuracy are just some of 

the rating procedures that are relevant to the validity of the system. Scoring rules concern 

how scores are aggregated across units (e.g., segments, lessons, teachers) and across raters 

(e.g., averaging discrepant ratings, taking the highest rating), as well as rounding rules, and 

rules regarding dropping ratings. 

Preparation of observers.  

Raters are usually trained using manuals that provide insight into the theoretical basis of the 

system, the meaning of the items and scales and scoring rules. Training can also provide 

raters opportunities to practice, by observing videos and scoring them during the training. 

Certification of raters could be required, as well as recertification after a specific time period. 

It is also critical that raters are able to create accurate and unbiased scores across teachers so 

teachers can improve.  

7. Empirical evidence.  

The validity of the content of the observation system will probably vary. As was stated in the 
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dimensions of teaching section, the assumption is that the dimensions of teaching included in 

observation systems reflect teaching quality. A critical criterion for teaching quality is how 

much students learn. Thus, it is important to understand the extent to which the assumed 

relation between the teaching quality indicators and student learning has been confirmed 

empirically. In other words, what is the nature and quality of the research upon which the 

indicators are based? This is often considered empirically by testing the degree to which 

scores from a particular observation system, which includes specific dimensions of teaching, 

are associated with student outcomes (e.g., Decristan et al., 2015) or statistically-derived 

measures of teaching quality such as value-added models (e.g., Bell et al, 2012; BMGF, 

2014). Despite the desire to use predictive validation studies as the goal standard of empirical 

evidence, such studies face many problems such as confounds to causal mechanisms, 

inadequate accounting for prior learning and other school factors that shape teaching and 

learning (e.g., curriculum), and inappropriate outcome measures, just to name a few. 

While predictive evidence is important, Kane (2006) argues that we must consider the 

validity of any system in the form of a clear validity argument. Such an argument specifies 

the inferences necessary to move from observation ratings to inferences about the sample 

studied (often the quality of teaching in a given timeframe with a specific group of students), 

all the way to the inferences at the domain level (all of a teacher’s teaching in a given year 

with all the students [s]he taught). In one application of Kane, U.S. researchers specify 

empirical evidence that ranges from the quality of scoring inference to predictive validity 

(Bell et al., 2012). Evidence might include details regarding the training and monitoring of 

raters, inter-rater reliability, specification of sources of variance, factor analyses, convergent 

validity evidence, and correlations to measures of student learning (VAM). Certainly all of 

these sources of empirical evidence contribute to the quality of any observation system’s 

validity argument.  
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8. Developmental continuum.  

Related to the quality of the empirical evidence available for an observation system, 

observation systems can be placed on a developmental continuum. It takes time to develop a 

strong system and gather information about valid and reliable use of the system. Interesting 

indicators of the stage of development of the system are the year of development, whether the 

system was pilot tested, the number of versions, the last published version, whether research 

was done into the valid and reliable use of the system by the developers, and whether people 

outside the development team have used or researched the system.  

Reviewing Observation Systems – Four Illustrative Examples 

In order to understand how this framework could be used to understand observation systems, 

we have selected two general and two subject specific systems. CLASS and ICALT, the two 

general systems, are popular in the United States and Europe, respectively. PLATO and 

TIMSS were developed for different subject matters. Both have been used internationally, 

and the latter was developed specifically to apply across countries. We consider subject 

specific systems as well as generic systems because of the important role subject matter plays 

in the improvement of teaching. These systems were also selected, in part, because they vary 

across the framework’s aspects. We describe each system using the aspects of the framework 

to demonstrate how the framework can be used to investigate any observation system. We 

then summarize the systems briefly in Table 2.  It is important to note that we do not provide 

a full-length treatment of the empirical evidence for the four systems. Any fair treatment of a 

system’s evidence is necessarily lengthy and detailed, and therefore, beyond the present 

scope. Instead, we point the reader to representative articles for each system.  
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International Comparative Analysis of Learning and Teaching (ICALT) 

ICALT was developed by European inspectorates with the purpose of inspection of primary 

schools (Van de Grift, 2007).The University of Groningen (RUG) in The Netherlands 

continued its development to capture teaching quality. It was developed from a more 

behavioristic view of teaching and learning and captures a teacher-centered classroom in 

which knowledge is transmitted through direct instruction. ICALT is used for research 

purposes and as a system for teacher professional development in K-12, across a variety of 

curricula, subjects and instructional approaches.  

 Of the nine teaching dimensions presented earlier, only the dimension about subject 

matter representation is not covered in ICALT. The 32 items focused on teacher behavior are 

divided over 6 scales: safe and stimulating learning climate, efficient classroom management, 

quality of instruction, teaching learning strategies, stimulating learning environment, 

adaptation of teaching to diverse student needs. One additional scale called student 

engagement, contains 3 items that focus on student behavior. The indicators were derived 

from reviews of research on the relationship between teaching characteristics and the 

academic achievements of pupils. 

ICALT is a high inference system, and scores are based on a whole lesson. All quality 

indicators are scored on a 4-point scale ranging from ‘predominantly weak’ to 

‘predominantly strong’. In the system, examples of good practices are provided for each 

quality indicator to assist observers in making the judgments. Observers can indicate whether 

these good practices were present or not during the lesson and, based on this information, 

they make a quality judgment about the indicator. 

Observers can become certified, if they are able to rate a lesson in a way similar to 

master observers. There is no general manual available for the use of ICALT and the RUG 
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does not provide training opportunities on a regular basis. However, the RUG trains 

observers for RUG projects, and training can be requested from the RUG by others.  

The RUG conducts research into ICALT, mainly in secondary education. 

Confirmatory factor analysis supported the six scales (Van der Grift, Van der Wal & 

Torenbeek, 2011). Rasch-analyses have been conducted to place all quality indicators on a 

Rasch-scale such that teachers can be trained in their zone of proximal development (e.g. Van 

der Lans, Van de Grift & Van Veen, 2017). Multi-level analyses showed a relation between 

ICALT and students’ academic engagement (Maulana, Helms-Lorenz & Van de Grift, 2016). 

The RUG also still conducts research into reliability aspects of ICALT (e.g. Van de Lans, 

Van de Grift, Van Veen, and Fokkens-Bruinsma, 2016) and just started a new international 

project on teaching quality from an international perspective, the ICALT3. 

Classroom Assessment Scoring System (CLASS, K-3 and UE) 

The first version of the CLASS was developed in the US for a study into the quality of pre-

school programs by the National Center for Early Development and Learning and was an 

adaptation of the Classroom Observation System (COS) (Teachstone, 2015). Today, 

Teachstone offers different versions of the CLASS for different age groups: infants, toddlers, 

pre-K, K-3, upper elementary (UE) and secondary education. We focus on the K-3 (Pianta, 

La Paro & Hamre, 2008) and UE version (Pianta, Hamre & Mintz, 2012). The CLASS 

captures interactions between teachers and students, which are seen as the primary 

mechanism of student development and learning (Pianta, La Paro & Hamre, 2008). Both 

observation systems have been used for research and teacher development and evaluation. 

They are used across a variety of curricula, subjects and instructional approaches.  

At the broadest level, CLASS decomposes classroom interactions into three major 

domains: emotional support, classroom organization, and instructional support. Within each 
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of the domains there are multiple dimensions (11 in the UE version and 9 in the K-3 version). 

Of the nine teaching dimensions presented earlier, the CLASS UE dimensions cover them all 

while the CLASS K-3 dimensions do not (see Table 1). The dimensions focus on both the 

students and the teachers. The UE version also provides a global measure for student 

engagement. CLASS was based on a review of constructs assessed in classroom observation 

systems used in child care and in elementary school research, literature on effective teaching 

practices, focus groups and extensive piloting (Pianta, LaParo & Hamre, 2008).  

The CLASS is a high-inference observation system. Raters observe in cycles: 15-20 

minutes of observation and 10 minutes for rating the dimensions. Each cycle is independent 

of the others. The number of observation cycles should depend on the goals for which 

CLASS is used. All CLASS dimensions are scored on a 7-point range. For each dimension, 

several indicators are described that include descriptions of low (1,2), mid (3,4,5) and high 

(6,7) range behaviour.  

Raters must obtain CLASS-certification before they can conduct observations. To 

become certified, observers attend a two-day CLASS training and have to take a reliability 

test. Every subsequent year raters must recertify. Both CLASS K-3 and CLASS UE have 

been used by many researchers in the USA and abroad. In the manual of the K-3 version, the 

results of six studies are presented. However, the research sample in these studies is often 

broader than K-3, and it is not always clear whether CLASS K-3 or an earlier version was 

used. More recent studies used CLASS K-3 in a K-3 setting and provide much evidence 

about the observation system: an evaluation of the factor-analytic validity (Sandilos, Shervey, 

DiPerna, Lei and Cheng, 2016), measures of internal consistency and evidence for the 

reliability of the individual domains (e.g. Abry, Rimm-Kaufman, Larsen & Brewer, 2013), 

and stability of most scores across the day of the week, month and year (Henry, 2010). 

CLASS UE was used in the MET study (Kane, Kerr & Pianta, 2014), which provided 
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information about the UE measure including information about the scales, the relation with 

other measures, and achievement gains. 

Third International Mathematics and Science Study (TIMSS) Video Mathematics 

System 

The “TIMSS Video Study”, which was linked to the Third International Mathematics and 

Science Study (TIMSS) produced a mathematics and science observation system whose goal 

was “to describe and investigate teaching practices in eighth-grade mathematics in a variety 

of countries” (Jacobs et al., 2003, p.1). The development was led by U.S. researchers in 

collaboration with seven countries’ experts. We focus on the mathematics’ system.  

TIMSS Video was originally designed to address the U.S. National Council of 

Teachers of Mathematics student mathematics standards, which privilege socio-constructivist 

approaches to learning. However, the system can be used to analyse instruction from more 

behavioural and cognitive viewpoints as well. TIMSS follows both students’ and teachers’ 

actions and discourse and tracks the degree to which these are public (i.e., shared with the 

entire classroom) or private (i.e., between a small number of students). The system has been 

used for research and the improvement of teaching in secondary mathematics classrooms. 

The TIMSS codes describe the subject matter of mathematics lessons by documenting 

the lesson’s specific mathematical subject matter, the organization of the lesson, and the 

instructional processes. Each lesson is segmented into problem-based interactions of variable 

length and mutually exclusive categories, called coverage codes. Twenty-one coverage codes 

define the organization of the lesson including whether mathematics is being taught, in what 

problem format, and whether or not problems overlap. There are also occurrence codes that 

describe the types of activities engaged in by students as well as how those activities unfold, 

the resources being used, and the nature of mathematical practices and interactions 
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emphasized.  

Because of TIMSS fine grain size, it is scored using both a video and a standardized 

transcript of the lesson. Using transcripts and the 110 page system, general and specialized 

raters make a total of 7 passes through a video and its associated transcript in order to assign 

categorical codes to the entire lesson.  

TIMSS parses teaching into very small pieces, e.g., whether there was a mathematical 

generalization present, how many there were, or how many graphs were drawn publicly. And 

yet alone, the codes do not make judgements about teaching quality. Analysts bring a 

teaching quality analytic framework to the codes in order to aggregate the codes in ways that 

allow judgements about teaching quality to be made (e.g., Leung, 2005). The teaching 

learning strategies, cognitive activation, structured and clear explanation of subject matter, 

and quality of subject matter representation in our analytic framework are all addressed 

directly by the various occurrence codes. ‘Involvement and motivation of students’ and 

‘differentiated instruction’ are somewhat addressed and the TIMSS codes are modestly 

aligned with the classroom management, safe and stimulating learning environment, 

assessment for learning, and self-regulated learning dimensions of our framework. 

All raters are required to pass a certification test and lessons are double scored. As 

previously mentioned, all codes are aggregated to the lesson level and to our knowledge, no 

one has attempted to make systematic claims about teachers, instead, focusing on 

descriptions of teaching within and across countries.  There is no training offered by the 

developers.  

The original reports of the coding schemes detail the lesson-level reliability of coding 

as well as the standard errors for each code; additional reports describe the development and 

application of the codes (e.g., Givvin, Hiebert, Jacobs, Hollingsworth, & Gallimore, 2005). 

Our review did not identify a published factor analysis. Experts from participating countries 
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have gone on to analyse the data from their country and made empirical links to expert 

reviews of the videos as well as student achievement, among others (e.g., Kunter & Baumert, 

2006; Leung, 2005). To our knowledge, there are no additional studies that modify and report 

on those modified codes, thus indicating progression on a developmental continuum.  

Protocol for Language Arts Teaching Observation (PLATO) 

The PLATO classroom observation system was developed by Grossman,  and Wyckoff 

(2013) at Stanford University to capture features of English/Language Arts (ELA) 

instruction. PLATO builds on research proven critical for high quality ELA education and 

was designed to work across a variety of curricula and instructional approaches within 

language arts middle grade classrooms. PLATO is used both for research purposes and as a 

system for teacher professional development and the current version is the fifth version of the 

system (PLATO 5.0.).  

PLATO was initially designed to capture ELA instruction in US classrooms, covering 

a wide range of curricular activities known as ‘key elements’ of ELA education: reading, 

writing, grammar, literature and oral presentations. Since its early stages, PLATO has also 

been used to capture instructional qualities in disciplines such as mathematics (Cohen, 2015) 

and science education (Kloser, 2014). PLATO was used as one of five observation systems in 

the Measuring Effectiveness of Teaching Study (BMGF, 2017); and currently PLATO is used 

to capture teaching qualities in Nordic classrooms across subject areas as varied as 

mathematics (Author, 2018b), language arts learning (Author, 2018d), and also science and 

foreign language education. PLATO privileges socio-constructivist approaches to learning 

but combines this with cognitive approaches and behavioural approaches. 

PLATO covers six of our nine teaching dimensions, but with a slightly different 

framing and indexing. The system is organized around four key instructional domains: 
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Instructional Scaffolding, Disciplinary Demand, Representing and Use of Content and 

Classroom Environment. Each domain is divided into between two and four elements and 

includes a total of 12 elements. While mainly following teachers’ actions, PLATO also pays 

attention to student engagement. It is, for example, impossible to receive a high score on 

PLATO if students are not actively engaged in the task/activity at hand.  

PLATO is a high inference system designed for interval coding, using 15-minute 

intervals for coding all 12 elements and can be used for real time observations as well as for 

observing classroom videos. Each of the 12 elements are scored on a scale from 1 to 4 based 

on the evidence for a given element during a 15-minute cycle. At the low end there is almost 

no evidence, or little evidence of instructional practice related to the element in question, 

while the higher end is characterized by evidence with some weaknesses, or strong and 

consistent evidence. Confirmatory factor analysis showed empirical evidence for the scales 

(Grossman et al. 2013). Kor (2011) performed a generalizability study to analyse the 

measurement properties of the PLATO rubric and show how the number and succession of 

segments are critical for the overall reliability. At least 5 segments per teacher are required to 

achieve an overall reliability greater than .80. In addition to the 12 elements, PLATO 

captures the subject matter of instruction (for instance writing, literature and/or grammar) as 

well as the overall activity structures (whole group, small group, independent work, etc.) for 

each 15-minute segment. Multi-level analyses indicate a relation between PLATO 

dimensions and students’ academic engagement (BMGF, 2017) but further analyses are 

needed. PLATO requires rater certification which is supported with a 3-4 day training course, 

originally designed as a face to face training but currently available as an online training. 

Table 2 summarizes the aspects of the four observation systems evaluated. 

[Table 2 near here] 
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Discussion 

After defining the observation system concept we presented a framework for analysing 

observation systems and then applied the framework to four well-known systems. The 

framework’s aspects seem to have value as they point to relevant differences between the 

four observation systems. If practitioners or researchers plan to use an observation system it 

is important to be aware of how observation systems can differ, and make informed choices 

regarding the observation system that will best suit their purposes. 

Applying the framework reveals that all but one dimension (i.e., teaching learning 

strategies and student self-regulation) of teaching is addressed by at least three observation 

systems.  All four observation systems only address a core group of dimensions and do not all 

measure the same dimensions of teaching. Only the dimensions involvement/motivation and 

cognitive activation were measured by all four instruments. The other dimensions are also 

fundamental aspects of teaching quality, however there may be defensible reasons for not 

including these dimensions in an observation system, depending on one’s purpose. The 

framework’s contribution is not to endorse a particular system, but rather, its application can 

support more deliberate selection and use of observation systems.  

This also applies to the view of teaching and learning category that forms the basis for 

a specific observation system because there no “one best” observation system. Definitions of 

teaching quality are informed by empirical matters, but they are also influenced by 

preferences and values regarding good teaching. So, if one plans to use an observation system 

then those involved should make explicit how they want to define quality teaching, be it 

teacher-led direct instruction, or (also) manifestations of teaching that reflect more 

interactive, socio-cultural and/or other perspectives of teaching. 

Users of observation systems must also decide if they will use a general system that 

can be applied across subjects, or a subject specific one that is used for a single subject such 
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as mathematics or science. This decision will influence the scalability of the observation 

systems and the potential for guiding teachers’ improvement efforts. Subject-specific systems 

are often developed for particular grade ranges, e.g., the TIMSS system focused on secondary 

mathematics classrooms and PLATO focuses on secondary English/Language arts 

classrooms, in order to capture activities relevant for that specific subject and/or grade. 

Although this limitation impedes the scalability of the observation system across grades and 

subjects in practice-based settings there is a body of evidence that theorizes the importance of 

subject matter in teaching and improving teaching (e.g., Grossman & Stodolsky, 1994; Hill & 

Grossman, 2013). System narrowness might be particularly useful when researchers are 

studying the impact of a professional development program or a new reform or curricular 

intervention, providing ratings and raters’ notes that can be used to provide subject specific 

feedback to teachers’ nature of the teaching quality in that subject matter. 

Our analysis showed that systems also vary on the grain size and focus on students 

actions aspects: refined 7-point scoring scales versus more restricted scales, varying numbers 

of teaching quality indicators (10-35), and a focus on teachers only in the evaluation of what 

happens in the classroom versus approaches in which the behavior and input from students is 

also measured. When selecting an observation system from this perspective one makes 

choices regarding to what extent one aims to measure the full complexity of teaching quality: 

how many aspects of teaching quality, how many perspectives, which scoring distinctions? 

More inclusive and extensive definitions of teaching quality may increase the cognitive 

demand raters bear and/or require specific rater background knowledge and training, when 

they have to take account of too many quality aspects in their measurements. Even well-

trained raters are an important source of variation in teachers’ teaching quality scores 

(BMGF, 2012) and the more complex quality definitions are made, the more likely raters will 

be a large source of variation in scores. BMGF (2017) argues that when an observation 
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system includes many teacher competencies the feedback may be very fine-grained and 

improvement efforts could be tuned well. However, the quality of the feedback may suffer as 

teachers will be overtaxed. A balance between the two is needed. 

An application of the sixth framework aspect, scoring procedures, suggests there is 

wide variation in how developers support valid scores. The choices developers must make 

also have trade-offs. For example, working with external expert raters can have the advantage 

of a tightly controlled and monitored scoring setting where staff are focused narrowly on 

providing accurate and reliable scores. This might be helpful for accurately identifying the 

specific dimension of teaching that needs remediation, however, if the scores will be 

discussed with the teacher who is trying to improve, a conversation with an expert rater with 

whom the teacher does not share a trusting relationship may not maximize what a teacher can 

learn from the scores or feedback. Conversely, if the observation system uses administrators 

or peers to create the ratings, the existing relationship these professionals share with the 

teacher may lead to inaccurate ratings or ratings the teacher perceives are less than objective. 

There are not right or wrong choices of raters; observation systems must specify the rater 

(e.g., principal or expert) and then adjust the procedures and processes pertaining to scoring 

quality to account for whatever decision is made. 

A final trade-off concerns the empirical evidence necessary when selecting an 

observation system. As even the four systems we review here demonstrate, the amount and 

type of validity evidence for an observation system varies. Certainly for any purpose, one 

should be concerned that there is evidence raters can be trained to create accurate and reliable 

scores. Irrespective of the system’s purpose, it is unethical, for example, to tell a teacher she 

has low levels of formative assessment when [s]he does not. But there may be trade-offs 

around the validity of a system that should be accounted for, depending on how scores will be 

used. We think we can tolerate somewhat less accuracy and reliability for improvement 
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purposes than for research and accountability purposes (e.g., precise rankings of the best to 

the poorest teaching teacher). If a researcher needs a precise estimate of the impact of a new 

curriculum, the highest levels of accuracy and reliability are likely necessary for detecting 

such impacts. However, also for improvement purposes, one should care about the relative 

differences between score points, which suggests reasonable levels of attention to raters and 

rating. Researchers and practitioners should think carefully about the purposes they have for 

the scores and consider what validity evidence can be fashioned into an argument for an 

appropriate level of score quality for that purpose. It bears noting however, that we should 

not ignore the importance of practitioners and researchers developing a common language 

and body of evidence about how to measure teaching and how teaching is related to other 

valuable outcomes. These outcomes can be achieved with varied levels of validity evidence. 

In addition to these trade-offs that should be considered when selecting an 

observation system, the framework points to important issues around the research knowledge 

base. Writing this article underscored the fact that observation system developers make 

different choices across framework aspects and it is clear that these choices shape the 

ultimate nature and character of the system. But it is not clear (or likely) that there is one best 

set of decisions. Further, developers generally do not share the reasoning behind those 

systems. In some cases, it is challenging to locate all of the framework details in published 

documentation, especially issues of rater training, certification, calibration, and monitoring 

accuracy and reliability. This limits the field’s understanding of how particular observation 

system aspects shape empirical evidence. To further develop the field’s knowledge of how to 

measure and improve teaching, researchers would do well to make these types of decisions 

more transparent and more a part of the research enterprise. There are examples of this (e.g., 

Seidel, Prenzel, & Kobarg, 2005) but they are rare and they do not yet constitute a body of 

scholarship that guides the development of new systems and uses of protocols within 
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observation systems. Such knowledge would be valuable for the efficiency of observation 

systems and for the improvement of teaching. 
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