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Dear Editor-in-Chief Van Petegem, 

We would like to again thank you and the reviewers for their comments and suggestions on our 

revised manuscript, titled “Hybrid content-specific and generic approaches to lesson observation: 

Possibilities and practicalities”.  

We have addressed the helpful suggestions provided by Reviewer 1, with details provided below. 

To facilitate review of our revisions by you and/or the reviewers, we have highlighted changes in the 

revised version of the manuscript. We believe that these small changes have further improved upon 

the most recent version of the manuscript. 

We thank you for your consideration of this revised manuscript. 

Detailed responses to reviewers’ comments and suggestions:  

Reviewer 1:  

On page 2, the authors use the phrase teacher valued-added. I think this should be value-added 
scores or value-added rankings. 
 
We have added the word “scores” to “value-added” on p2 and in the corresponding footnote on the 
same page in the new manuscript. 

The section describing the focal frameworks is much condensed and I appreciate the response to 

the feedback from reviewers regarding this section. One suggestion I have is to add brief 

descriptions (e.g., one or two sentence) of the main constructs. For example, the TEDS-Instruct 

dimensions include classroom management, student support, cognitive activation, but the authors 

could give a brief definition for each (they do this for the other two dimensions and this is quite 

helpful). I would suggest doing this for each framework. Similarly, for UTEP, what is meant by 

teacher communication of STEM content, etc. For MECORS, the authors state that there are 57 

indicators, but they could give a brief overview of the categories they measure. I don't mean for 

the authors to greatly expand this section, merely that I think some small amount of grounding in 

the operational 

We have added descriptions accordingly for each of the frameworks. These are highlighted in the 

revised submission for the reviewer’s and editor’s convenience, and are located on pages 4, 6, 7 and 

8 of the revised manuscript. 

Reviewer 2:  

No changes were requested, and we thank the reviewer for confirming that the first round of 

revisions much improved the manuscript. 

Response to Reviewers (without Author Details)
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Title: Hybrid content-specific and generic approaches to lesson observation: Possibilities and 

practicalities 

Abstract 

This paper considers various approaches to classroom observation that combine generic and 

mathematics content-specific dimensions of instructional quality. Using results from previous research 

in which three research teams each analysed the same three mathematics lessons (from fourth-grade 

mathematics classrooms in the USA) using different frameworks, we compare features of the 

frameworks and assess the extent to which these lead to convergent, divergent or complementary 

assessments of instructional quality. These findings inform reflections on how a synthesis of existing 

conceptualisations of instructional quality captures shared aspects of different frameworks but may be 

differentially useful than individual frameworks depending upon the purposes of observations. 

Specifically, single frameworks may be particularly useful within specific contexts and for professional 

development and accountability, but a synthesis of frameworks can foster more coherent cross-cultural 

understandings of instructional quality. We argue that establishing international networks of scholars 

can facilitate collaborations aiming to investigate and understand instructional quality. 

Keywords 

instructional quality, classroom observation, observational instrument(s), mathematics instruction, 

generic dimensions, content-specific dimensions, observation instruments 

Introduction1 

Understanding and defining features of instructional quality in mathematics education has long been a 

focus of educational research and policy. Past research has demonstrated links between the quality of 

instruction ---- not only in mathematics lessons, but also in other subject areas -- and student 

achievement (see Hattie, 2008; Hill et al., 2005; Seidel & Shavelson, 2007). Although relatively early such 

efforts as well as the teacher effectiveness knowledge base within which they are located were criticised 

for being under-theorised and placing too much emphasis on easily measured behaviours (Ornstein, 

1991), over time conceptualisations of instructional quality have become diverse, sophisticated and 

complex (Muijs et al., 2014;  Schlesinger & Jentsch, 2016), and the approaches used to measure aspects 

of instructional quality have become a focus of educational research in their own right (see e.g. 

Charalambous & Praetorius, 2018b). 

The majority of studies involving the observation of instruction in mathematics education do not use any 

formal framework (Bostic et al., 2019). However, such frameworks have been increasingly used and 

emphasized in the observation of instruction since the 1970s (Hilberg, Waxman & Tharp, 2004). A 

diverse range of frameworks exists, but debate and wide variation remain regarding what is important 

                                                           
1 List of abbreviations used in this article:  
ICALT: International Comparative Analysis of Learning and Teaching; MAIN-TEACH: Multi-layered and integrated 
quality of teaching; MECORS: Mathematics Enhancement Classroom Observation Recording System; MEP: 
Mathematics Enhancement Programme; MET: Measures of Effective Teaching; NCTE: National Center for Teacher 
Effectiveness; QoT: Quality of Teaching; STEM: Science, Technology and Mathematics; TEDS: Teacher Education 
and Development Study; UTOP: UTeach Observation Protocol;  
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to measure about instructional quality, the terminology used to describe it, and effective approaches to 

measuring it.  

One of the key ways in which relevant frameworks differ regards whether the frameworks focus on 

either generic (i.e., not specifically associated with teaching in a specific subject area) or content-specific 

(i.e., specifically associated with the teaching and learning of a specific content area like mathematics) 

aspects of instruction, or in some cases, both combined. Generic frameworks such as the Classroom 

Assessment Scoring System (CLASS; Pianta & Hamre, 2009), the Dynamic Model of Educational 

Effectiveness (Creemers & Kyriakides, 2008), the Framework for Teaching (FfT; Danielson, 2013), the 

International Comparison of Learning and Teaching instrument (ICALT; van de Grift, 2014), the 

International System for Observation and Feedback (ISTOF; Teddlie et al., 2006), the Rapid Assessment 

of Teacher Effectiveness (RATE; Strong, 2011) and the three basic dimensions framework authored by 

Klieme and colleagues (2009), all have the advantage of facilitating investigations of instructional quality 

across subject areas, and in some cases (e.g., ISTOF and ICALT) comparisons across cultural or country 

contexts.  

In mathematics education, however, previous theoretical and empirical work suggests that there are 

content-specific aspects of teaching and learning that are important (i.e., linked to student outcomes; 

see e.g. Hiebert & Grouws, 2007; Seidel & Shavelson, 2007) and that are not addressed in generic 

conceptualisations of instructional quality (Klieme & Rakoczy, 2008; Praetorius et al., 2014). Content 

specific frameworks are designed to capture aspects such as the use of mathematical language (Hill et 

al., 2008), mathematical accuracy (Learning Mathematics for Teaching, 2011), using multiple approaches 

to solving problems (Smith & Stein, 2011), using and connecting multiple representations of 

mathematical concepts (Mitchell et al., 2014), and connecting the mathematics to other topics, subjects 

and/or everyday life (Kersting et al., 2012).  

Previous research has also compared generic and content-specific frameworks for observing instruction 

to gain insight into what these different lenses may capture in common or differently (e.g., Blazar et al., 

2017). The Measures of Effective Teaching (MET) study (Kane & Staiger, 2012) used five frameworks to 

rate the same lessons on a large scale, in order to investigate correlations between ratings of instruction 

on different instruments and teacher value-added scores2; later re-analysis of the MET study data found 

that eight of ten dimensions of instruction were measured on all five included instruments, and 

classroom management was the dimension most strongly related to student outcomes based on teacher 

value-added scores (Gill et al., 2016). Boston and colleagues (2015) compared three observation 

protocols, each with different “foci and methods of use” (p. 155) within the context of mathematics 

instruction, and proposed that each tool was especially appropriate for one of several different 

emphases in investigating instruction (reform-oriented instruction, selection and implementation of 

cognitively challenging tasks and discussion, or mathematical rigour and richness of a lesson). Another 

review of six observation instruments in the context of mathematics instruction, three generic and three 

content-specific, emphasised the importance of taking context into account as different characteristics 

                                                           
2 “Teacher value-added scores” refers to a measure of student attainment/progress attributable to the teacher, i.e. 
controlling for other factors such as students’ prior attainment and/or background characteristics. 



of instruction may be more or less relevant in different settings, and additionally highlighted how 

combining the use of multiple instruments and including other sources of evidence can improve 

reliability and robustness when making judgments about the quality of instruction (Ingram, Sammons & 

Lindorff, 2018).  

A larger-scale effort by Charalambous and Praetorius (2018a) brought together scholars from a wide 

range of different contexts to consider the use of 11 different frameworks (some content-specific, some 

generic, and some hybrid) to investigate the quality of mathematics instruction via the empirical analysis 

of a common set of three video-recorded mathematics lessons in a special issue of ZDM Mathematics 

Education.  Through that collaborative endeavour, Praetorius and Charalambous (2018) developed a 

common structure for comparing frameworks in order to describe and understand the different analyses 

of the same lessons arising from the use of different frameworks. This identified a list of 21 aspects of 

instructional quality nested in seven broader dimensions. Subsequently, Charalambous and Praetorius 

(In this issue) further developed this list into what they call the MAIN-Teach model of instructional 

quality -- so named for its multi-layered, integrated (with content-specific and generic items within 

dimensions where appropriate) nature, focussed on the quality of teaching -- that took into account 

theorised effects (both direct and indirect) on student outcomes, as well as the “layering” of dimensions 

in terms of how some (e.g. adaptation/differentiation) may act as precursors for others (see Figure 1). 

The MAIN-Teach model also rephrased potentially misleading or restrictive terminology from the list of 

dimensions that preceded it (Ibid). 

 

Figure 1: MAIN-Teach model (adapted from Charalambous & Praetorius, in this issue) 

To our knowledge, however, previous comparisons and syntheses across frameworks have not had a 

specific focus on comparing hybrid frameworks via an analysis of their content as well as based on 

empirical results from analysing a common set of lessons. In the above-mentioned special issue, for 

example, articles remained relatively insulated from each other in order to maintain independence in 



their application of individual frameworks to the same three lessons, and few attempts were made by 

the authors of the frameworks to build coherence across their findings. In this paper, we endeavour to 

address this gap by comparatively analysing the content of, and ratings based on, three selected hybrid 

frameworks. Our selection of frameworks is based on past participation of joint coding activities using 

hybrid frameworks, which allows us to use empirical data for the collaborative endeavour reported in 

this paper by comparing ratings for the same set of selected video-recorded lessons. We believe this 

kind of cross-team collaboration is fruitful for advancing our understanding of observation frameworks 

in mathematics education, as it allows for direct interrogation, comparison and synthesis of different 

ways of conceptualising and measuring instructional quality. 

This collaborative work aims to address the following questions:   

1) In what ways are the three frameworks similar or different, and what implications does this 
have for the ways in which they conceptualise and capture instructional quality?  

a. How are the approaches to rating lessons similar or different across the three 
frameworks? 

b. What are the similarities or differences across frameworks in the way in which 
instructional quality is conceptualised? 

c. What are the similarities or differences across frameworks in the way in which 
instructional quality is captured in practice? 

2) What are the merits and the limitations of drawing on multiple frameworks of instructional 
quality as opposed to using single frameworks?  

3) What are the merits and the limitations of comparing several individual frameworks as opposed 
to a larger-scale synthesis of existing conceptualisations of instructional quality (e.g. the MAIN-
Teach model)? 

 

Focal frameworks for this article 

Observational instrument from the TEDS-Instruct project 

The TEDS-Instruct observation instrument was originally developed for a project in which researchers 

investigated the link between teachers’ mathematical competencies and student achievement, 

mediated by instructional quality (Jentsch et al., 2020). The generic framework used as a basis for 

developing the TEDS-Instruct observation instrument (see Klieme & Rakoczy, 2008; Lipowsky et al., 

2009) had been commonly accepted in German-speaking countries and consisted of three dimensions: 

Classroom management, student support and cognitive activation. Classroom management concerns 

the practices that minimise disruption to learning time, including the use of rules and routines, 

effectively dealing with disruptions and delivering organised and structured lessons (Kounin, 1970). 

Student support concerns the help provided by teachers to individual students, including intervening as 

needed, differentiating learning opportunities, providing constructive feedback, developing and 

sustaining positive relationships, and fostering a positive and respectful climate for learning. Cognitive 

activation is defined in terms of the level of the learning opportunities provided to students by the 

teacher, and the extent to which this provides challenge and stimulates high-level learning processes. 

Based on a systematic review of relevant literature (Schlesinger & Jentsch, 2016), the TEDS-Instruct 



authors identified two further dimensions of instructional quality particular to mathematics: Subject-

related quality and teaching-related quality. The former is defined in terms of the accuracy and depth of 

mathematical content, while the latter concerns pedagogical aspects relevant to students’ 

understanding and making sense of the mathematical content being taught (Authors & Others, 2018). 

The full list of items and indicators for each dimension of the TEDS-Instruct instrument is given in 

Appendix A. Each item is rated on a scale from 1 (“Does not apply at all”) to 4 (“Does fully apply”), and 

indicators for each item provide typical examples for each item. Items are considered to be high-

inference, but six further low-inference categories were also developed for use with the instrument and 

rated on a scale of either 0 (“not supported”), 1 (“supported slightly”), or 2 (“mathematical competence 

focused in the lesson”). These low-inference categories include: Use of mathematical language; 

promotion of mathematical modelling; promotion of problem-solving; reasoning and proof; adequate 

use of calculations; and adequate use of mathematical tools. The focus of TEDS-Instruct items is 

primarily on the teacher rather than the students, although as the authors of the instrument note, “it is 

often not possible to assess the quality without considering students’ interactions and reactions to the 

teacher’s behaviour” (Authors & Others, 2018, p. 486). The original TEDS-Instruct study, in which the 

observational instrument for instructional quality was developed, focused on the analysis of the impact 

of teachers’ competencies on students’ learning gains with instructional quality serving as mediator 

(Kaiser et al., 2017) and included explicit assessment of the validity and reliability of the instrument  

(Authors & Others, 2018). 

The authors of the instrument propose its utility for both research and practitioner-oriented purposes. 

The instrument was designed to be used in-vivo (i.e., in the classroom while a lesson is being taught) in 

order to avoid distortions. For the purpose of the analyses reported here, however, it was applied to the 

analysis of video-recorded lessons, which may be relevant in considering how ratings were arrived at as 

what is observed inevitably depends upon the angle and focus of the camera(s). 

UTeach observation protocol 

The UTeach observation protocol (UTOP) was designed in the context of teacher education and 

continuing professional development in the USA, in order to address challenges relevant to evaluating 

teaching and informing continuing professional development in Science, Technology, Engineering and 

Mathematics (STEM) teaching. The UTeach model for teacher preparation incorporates the notion that 

deep content knowledge is necessary but not sufficient to facilitate excellent teaching in STEM subjects 

(UTeach Institute, 2014a), and involves courses on how students learn STEM subjects, supervision and 

evaluation of student teachers by former teachers, early and continuing field experience, and compact 

degree plans (Author & Other, 2018). The UTOP was originally developed to evaluate the practice of in-

service teachers who graduated from the UTeach programme and was designed to be applicable across 

the full span of a teaching career (from first-year to master-teacher status). The theory that underpins 

the UTeach model, and therefore the UTOP, builds on a vast body of knowledge on STEM teaching 

centred on six foci (Ibid): 



1. Teacher communication of STEM content: This focuses on pedagogical content knowledge (PCK), 

including how teachers “integrate their subject knowledge across domains, place it meaningfully 

within real world contexts, and connect learning to historical and current events” (Author & 

Other, 2018, p508).  

2. Problem-based/discovery learning: This concerns approaches that allow students to learn 

through investigation, inquiry and/or exploration. 

3. Facilitating intellectual engagement: This focuses on strategies that facilitate deep student 

engagement with content, such as higher-order questioning, fostering student ownership and 

freedom, and providing appropriate scaffolding.  

4. Classroom management: This involves the management of student behavioural issues, setting 

rules and norms, setting clear expectations, giving clear instructions, and organising space and 

resources efficiently, as well as facilitating high levels of time on task (Author & Other, 2018). 

5. Lesson structure and assessment: This focuses on aspects considered to be common across 

different STEM lesson formats, including a clear sequence to build conceptual understanding of 

key ideas, activating prior knowledge, opportunities to engage with key concepts, formalisation 

of concepts through exploration and/or discussion, and appropriate formative and/or 

summative assessment. 

6. Equity, diversity and access: This concerns how teachers account for issues of equity, diversity 

and access, including with regard to bias and discrimination, social justice issues, culturally 

relevant and inclusive pedagogy, and multicultural education.  

The full set of items for each dimension of the UTOP observation instrument is given in Appendix B. Each 

dimension is rated on specific contributing items as well as on a synthesis rating. Each item is rated on a 

Likert scale from 1 (“Not observed at all/Not demonstrated at all”) to 5 (“Observed to a great 

extent/Demonstrated to a great extent”), and synthesis ratings are also on Likert scales from 1 (lowest 

quality or consistency) to 5 (highest quality or consistency), with the specific scales defined differently 

according to the nature of a given dimension. Synthesis ratings are intended to be holistic rather than 

calculated from the other items within a dimension. Walkington, Marder, and Adams (in press) report 

five case studies of how the UTOP has been used to inform STEM teaching in different contexts, and 

studies validating the UTOP observation protocol have been discussed in depth elsewhere (Author & 

Other, 2018).  

As the explicit purpose of the UTeach observation framework was to inform professional development 

and teacher training, it was important to include a way of illustrating and documenting evidence to 

support ratings. To accomplish this, observers are expected to take field notes which can be used as 

support for ratings, consider student work samples (if available), write one or two paragraphs describing 

the lesson as context for the ratings, and write summary comments addressing the evaluation of the 

quality of the lesson overall (UTeach Institute, 2014b). Generally, the framework is intended to be 

accompanied by an interview with the observed teacher after the lesson.  While that component could 

not realistically be included in the analysis of video-recorded lessons drawn upon in this paper, it is 

relevant to mention in understanding the broader purpose and orientation of the framework.  

A multi-instrument, mixed-method approach to lesson observation 



The third framework considered in this paper is not associated with one specific observation instrument 

but involves combining multiple observation schedules alongside detailed qualitative field notes, on the 

principle that this allows for a more thorough, triangulated and detailed understanding of instruction 

using a mixed methods ‘lens’. We shall refer to this framework hereafter as the “multi-instrument 

framework”. The multi-instrument framework has been used in the context of both large- and small-

scale studies (e.g., Kington et al., 2014; Lindorff, Hall & Sammons, 2019; Sammons et al., 2016), and is a 

general approach with the potential to incorporate different conceptualisations of instructional quality. 

The selection of structured observation instruments is chosen according to the focus of each study; 

where the focus is specifically on mathematics, for example in an evaluation of a specific approach to 

mathematics teaching in Year 1 in England (Hall, Lindorff & Sammons, 2016; Lindorff, Hall & Sammons, 

2019), a combination of generic and content-specific instruments was employed to address the subject-

specific focus of investigation as well as a conceptualisation of teaching quality that cuts across different 

subject areas. In this paper, the instruments used within the multi-instrument framework include the 

Mathematics Enhancement Classroom Observation Record (MECORS; Schaffer et al., 1998) and the 

Quality of Teaching (QoT) lesson observation form (van de Grift, 2007) which was later adapted and 

updated to become the International Comparison of Learning and Teaching (ICALT) instrument (van de 

Grift, 2014). 

The MECORS instrument was developed to evaluate a particular programme in England, the Gatsby 

Mathematics Enhancement Programme (Muijs & Reynolds, 2000). The instrument contains a total of 57 

items, each rated on a scale from 1 (“behaviour rarely observed”) to 5 (“behaviour frequently 

observed”). Ratings on this instrument concern frequency rather than explicit judgments of quality. 

Items measure eight dimensions of instruction:  

1. Uses classroom management techniques: Rules and consequences are clearly understood, time 

is used efficiently, disruptions are limited and materials are managed efficiently. 

2. Maintains appropriate classroom behaviour: Behaviour is corrected accurately, immediately and 

constructively, and the teacher monitors the whole classroom. 

3. Focuses and maintains attention on the lesson: Objectives of the lesson are clearly stated, the 

teacher checks for prior knowledge, teaching is clear and accurate, directions/explanations are 

detailed, key points are emphasised and a brisk pace and academic focus are evident. 

4. Provides pupils with review and practice: Assistance to individuals and groups is effective, the 

teacher responds to student needs (e.g. reteaching if the error rate is high) and checks for 

understanding, tasks are clearly explained and the lesson is summarised. 

5. Demonstrates skills in questioning: This dimension concerns a wide range of questioning and 

feedback techniques, e.g. asking open-ended questions, elaborating on answers, asking for 

more than one solution and giving immediate, accurate and positive feedback. 

6. Demonstrates “Mathematics Enhancement Programme” (MEP) strategies: This involves using 

realistic problems/examples, encouraging and using correct mathematical language, 

encouraging a range of solution strategies, and connecting material to prior learning and other 

areas of mathematics. 



7. Demonstrates a variety of teaching methods: This focuses on explanations that vary in 

complexity, variety of instructional approaches, and use of instructional aides such as 

manipulatives. 

8. Establishes a positive classroom climate: This dimension concerns the teachers’ enthusiasm, 

high expectations, positive tone, relationships with pupils, encouragement of pupil interaction 

and communication, and preparation of a positive and educational physical classroom 

environment. 

By contrast, the QoT instrument was designed based on a review of the teacher effectiveness literature 

and consultation with school inspectors from the Netherlands and the UK and employs ratings of the 

quality of aspects of instruction. Items on the QoT are rated on a scale from 1 (“predominantly weak”) 

to 4 (“predominantly strong”), with indicators of good practice associated with each item rated on a 

binary scale (1=”yes, I have observed this” or 0=”no, I didn’t observe this”) to support ratings. 

Dimensions of the QoT include:  

1. Safe and orderly school climate: Promoting a relaxed atmosphere and mutual respect, and 

supporting pupils’ self-confidence.  

2. Stimulating learning climate: Stimulating independence and individual involvement, ensuring 

cohesion and promoting cooperation. 

3. Clear objectives: Clarifying lesson objectives when the lesson begins, and assessing whether the 

objectives have been achieved by the time it ends.  

4. Clear instruction: Giving clear instructions and explanations as well as appropriate feedback to 

pupils. 

5. Activating pupils: Involving all pupils, and using methods or strategies that “activate” pupils such 

as ICT, scaffolded tasks or discussion forms. 

6. Adaptation of teaching: This includes adapting instruction as well as assignments and 

approaches (e.g. time to complete assignments) to individual pupil needs. 

7. Teaching learning strategies: Facilitating interaction in the classroom, teaching pupils ways to 

organise their thinking and learning, connecting to other areas of learning or to real world 

contexts, and allowing/stimulating alternative solutions. 

8. Effective classroom organisation: This dimension concerns the extent to which the lesson is well-

structured, learning time is used effectively and the lesson progresses in an orderly way, and 

materials are appropriate and well-organised. 

9. Effective classroom layout: This dimension focuses on the physical space in the classroom, 

including the décor, accessibility of materials and ability for the space/furniture to be 

rearranged as needed. 

Appendices C (MECORS) and D (QoT) provide the dimensions of these instruments along with their 

contributing items. 

The MECORS and QoT instruments have both been validated in previous studies (for the MECORS, e.g. 

Muijs & Reynolds, 2000; Said, 2013; for the QoT instrument, e.g. van de Grift, 2007). The validation of 

the mixed methods, multi-instrument approach is less straightforward; for this purpose, it is essential to 



consider the already-established validity and reliability of the chosen quantitative instruments, but also 

the qualitative analogues of validity and reliability (trustworthiness and credibility; Lincoln & Guba, 

1985) for the qualitative field notes as well as the validity of mixing these methods (as argued by 

Sammons & Davis, 2017). In past studies using the multi-instrument, mixed methods framework, 

participant teachers’ responses to the methods and findings supported the credibility of the use of the 

qualitative field notes as well as the overall combination of methods (e.g. Kington et al., 2014; Lindorff, 

Hall & Sammons, 2019; Sammons et al., 2016). 

The multi-instrument framework is primarily research-oriented, although research findings based on its 

use are intended to inform the quality and improvement of instruction and have the potential to 

support professional development through teacher use and reflection. Observation instruments and 

field notes used within this framework are typically employed alongside other instruments such as 

teacher interviews and student questionnaires, in order to investigate classroom instruction from 

multiple stakeholder perspectives. Here, we focus only on the observation framework itself, as it was 

not possible to engage in other forms of data collection in the context of video-recorded lessons. 

Materials and methods 

Our empirical approach to addressing the research questions draws upon a previous project, in which 

each of several teams of researchers analysed the same three video-recorded lessons from fourth-grade 

mathematics classes in the USA and contributed separate papers reporting on those analyses in a special 

issue of ZDM Mathematics Education (Charalambous & Praetorius, 2018a). In this paper, we reanalyse 

the results from that endeavour across the three different hybrid frameworks included in that project 

(UTOP, TEDS-Instruct, and multi-instrument).  

Focal lessons 

The three video-recorded lessons were of fourth-grade mathematics lessons in classrooms in the USA. 

Teachers’ identities have been anonymised and lessons are referred to by common teacher pseudonyms 

selected so that different research teams could use these to refer to specific lessons.  

The first lesson, taught by “Mr Smith”, had a duration of approximately 40 minutes and focused on 

teaching students about angles. The students were seated at tables, with the teacher at the smart board 

leading a whole-class discussion for the majority of the lesson, with students receiving a worksheet to 

practice estimating and measuring angles independently near the end of the lesson. The second lesson, 

taught by “Ms Young”, lasted approximately 70 minutes and involved students modelling strategies to 

multiply whole numbers, with an emphasis on how doubling and halving affects a product. The lesson 

began by reviewing a homework problem and using this as a prompt for students to create a word 

problem in whole-class discussion, then students worked in groups to demonstrate the equivalence of 

two multiplication statements (15 times 8 and 30 times 4) while the teacher circulated amongst tables, 

before finally coming together to discuss solutions as a class.  The third lesson, taught by “Ms Jones”, 

had a duration of 56 minutes and involved teaching students several ways to multiply a whole number 

by a fraction. The teacher gave detailed instructions to guide students in preparing displays including an 

example of each method. Some time was spent with students working on their examples of the first – 



previously introduced – method (writing a whole number as an improper fraction, multiplying 

numerators and then denominators) while the teacher circulated, and then the teacher introduced the 

second method (repeated addition) and led students through a practical demonstration of this method 

using paper circles cut into fourths before summarising new learning at the end of the lesson. More 

detailed descriptions of the lessons are given in the introductory paper to this special issue 

(Charalambous & Praetorius, in this issue), as well as in the special issue of ZDM Mathematics Education 

(see Charalambous & Praetorius, 2018a). 

Framework-specific documents 

Although the starting point for the collaborative endeavour resulting in this article was the three papers 

(Authors, 2018; Authors & Others, 2018; Author & Other, 2018) in the ZDM Mathematics Education 

special issue (Charalambous & Praetorius, 2018a) mentioned above, we reviewed a selection of relevant 

documents as background for our analysis to more fully account for the theoretical foundations, design, 

implementation and intended purpose of each framework. Depending on availability, these aspects 

included a combination of the following:  

 Observation schedule(s) used by raters  

 Any published additional guidance for the observation and rating process 

 Previous publications addressing empirical support for the use of each framework 

 Papers from the ZDM Mathematics Education special issue in which the three focal lessons were 

analysed using each framework 

Analytical approach 

Our re-analysis was undertaken in two clearly defined stages. In a first pass, we examined similarities 

and differences both in the frameworks themselves and in the results and conclusions that were drawn 

from them. This involved three stages, taking into consideration the approaches to observation, 

framework content and ratings of the three focal lessons, respectively. 

Comparison of observation/rating approaches 

First, we considered the documentation for each framework that specified how observations were 

undertaken. This included the extent to and ways in which quantitative and qualitative approaches (e.g. 

field notes) were used in each framework, the number of observers, and the intended mode of 

observation (e.g. video-recorded or in-vivo lesson rating). 

Comparison of content 

Second, using a content analysis of the dimensions, items and indicators in each framework, we created 

a mapping of inductively derived codes for instructional aspects measured across frameworks. Although 

different language was used in different frameworks, this approach allowed for as-close-as-possible 



comparisons across different rating instruments to consider overlap in what common aspects were 

measured and the similarities and differences in their conceptualisations.  

Comparison of ratings 

Third, we compared the ratings of the same three lessons (noted above) from the ZDM Mathematics 

Education special issue project in order to investigate whether and how judgments of instructional 

quality on similar aspects of each lesson were similar or different based on the framework used. We 

classified ratings as high, moderate or low to facilitate comparisons of selected aspects (including some 

generic and some content-specific aspects of instruction), as different instruments measured aspects of 

instruction on different scales (making direct numerical comparisons inappropriate). Based on the 

comparisons of ratings on selected aspects, we then considered possible reasons for convergences and 

divergences in judgments across frameworks. 

Finally, in order to consider the relative merits and limitations of analysing a bounded selection of 

frameworks as described above versus a broader synthesis of many existing frameworks, we then used 

the MAIN-Teach model (Charalambous & Praetorius, in this issue) as a reference point. Although the 

MAIN-Teach model is not unique in its conceptualisation of instructional aspects in connection to 

student outcomes, it is a useful example of a model arising from the analysis of a substantial number of 

different frameworks arising from varied settings from around the globe, making is a useful basis for 

comparison to our analysis. 

Findings 

Comparison of observation/rating approaches 

In order to answer our first research question regarding similarities and differences across the three 

focal hybrid frameworks, we first consider the approaches taken to rating lessons using each. 

There was some variation across the three frameworks concerning how generic and content-specific 

aspects were combined. The TEDS-Instruct and UTOP instrument designs specifically combined 

considerations of generic and subject-specific aspects of instruction, and subject specific items largely 

constituted a clearly defined sub-section of each instrument (also making up a minority of items 

compared to generic aspects). The multi-instrument framework, however, used one generic and one 

subject-specific instrument separately to rate the same lesson. Both strategies (i.e., both combined and 

separate instruments) would allow for correlations to be investigated across subject-specific and generic 

dimensions in a study with a larger sample of teachers and/or lessons, but it is possible that using 

combined versus separate instruments to evaluate subject-specific and generic aspects may have 

differentially affected the way in which observers approached their ratings for these two categories of 

instructional aspects (Popping, 2010).  

All three frameworks involved quantitative ratings of items, but the nature and use of qualitative data 

varied. For the TEDS-Instruct framework, lessons were transcribed and coded through a Qualitative 



Content Analysis approach using deductive codes; this simultaneously placed an emphasis on classroom 

discourse (rather than nonverbal cues or interactions) and drew upon relevant theory to define a-priori 

coding categories. For the UTOP framework, qualitative data consisted of observer field notes, which 

were used to provide evidence to support ratings. The multi-instrument framework also employed 

researcher field notes, but these were coded inductively later in the analysis process in order to 

triangulate with and elaborate upon numeric ratings (completed immediately after lesson observations) 

as well as to illuminate aspects of the lessons not covered in structured observation instruments. 

For the TEDS-Instruct and UTOP teams, two observers rated each lesson. The multi-instrument team 

used one observer in this instance but noted that multiple observers would be preferable (resources 

allowing) in a larger study. Interestingly, the purpose for having more than one observer for a given 

lesson was not always as simple as establishing rating reliability or validity. The TEDS-Instruct team, for 

example, called particular attention to the possibility that disagreement between observers facilitate 

substantively useful intellectual discussions and, in turn, deeper understandings of teaching and 

learning.  

None of the three frameworks was specifically designed for use with video-recorded lessons. The TEDS-

Instruct instrument was designed for in-vivo rating, while the UTOP instrument included some items 

designed to be accompanied by a post-observation teacher interview. The multi-instrument framework 

was designed for use alongside additional data collection methods intended to draw on multiple 

perspectives, particularly teacher interviews and student questionnaires. On one hand, the comparative 

analysis across these three frameworks based on video lessons is missing some of the context of an in-

vivo lesson observation. On the other hand, all observers watched lessons from the same perspective 

(forced by the focus of video recordings), which helped to standardise what they observed in each 

lesson more than would have been possible with multiple observers in a live classroom.  

The number of items included in each framework suggests some trade-offs between specificity and 

rating efficiency. The MECORS used in the multi-instrument framework contains the largest number of 

items, and a larger proportion of subject-specific items, than any of the other observation instruments 

used in the three frameworks, which naturally entails a larger time investment to complete ratings for a 

given lesson. This is somewhat mitigated by the lower level of inference required for the MECORS 

compared to the other observation instruments, while providing a finer-grained description (based on 

quantitative ratings alone) of subject-specific aspects. The trade-off between detail and efficiency is an 

important consideration in assessing the fit-for-purpose of using a particular framework or combination 

of frameworks, though this consideration is not unique to hybrid frameworks. If the purpose for 

evaluating instruction is formative and intended to support individual teachers’ professional 

development, the decision of whether to opt for detail or efficiency depends on whether an evaluation 

will be used to define goals (in which case it might be sensible to gain an efficient and global overview of 

instructional strengths and weaknesses) or to assess progress towards existing targets (in which case 

more detailed and specific information might be more useful). If the purpose of observation is to 

contribute to a summative evaluation of instructional quality (e.g. as part of a high-stakes promotion or 

retention protocol for evaluating individual teachers), efficiency is likely to be a key consideration as 



best practice would entail the observation of multiple lessons rather than a snapshot of one lesson. In 

general, however, we would not recommend the use of observation for high-stakes, summative 

purposes, especially in isolation (i.e. as the sole source of information about instructional quality), as 

these are likely to bias teacher behaviour during observations and therefore provide a less-than-

authentic representation of a particular teacher’s instructional quality. 

Comparison of framework dimensions and items 

Still focusing on our first research question regarding similarities and differences across frameworks, we 

now turn to the ways in which instructional quality is conceptualised within each. Although the language 

used to describe the different structural levels of observation instruments varies by framework, here we 

use a common set of terms to facilitate comparisons across frameworks. “Dimensions” henceforth 

refers to broad constructs within a particular framework, “items” refers to the more specific aspects 

nested within a dimension which are rated by the observer, and “indicators” refers to even more finely-

grained descriptors nested within each item (as applicable; not all frameworks contain three levels of 

description in their structured observation instruments).  

In comparing the conceptualisations of instructional quality in the three hybrid frameworks, we took 

into account whether a given aspect of instruction was covered at all in each framework, how it was 

categorised (as subject-specific or generic), its grain size (i.e. as a dimension of instruction or as a 

specific item or number of items nested within a dimension or dimensions), and its apparent 

relationship to other commonly-covered aspects (nested within or overarching). Table 1 presents the 

reader with the mapping of aspects of instruction and their operationalisation across frameworks.  

An important point learned from the process of mapping constructs and conceptualisations across 

frameworks and instruments is that the distinction between content-specific and generic aspects is not 

always clear or consistent, and individual aspects of instruction are conceptualised as having very 

different grain sizes and requiring different levels of detail within different frameworks. However, 

overall there is a great deal of overlap in the concepts covered across frameworks, despite their being 

ordered and nested in different ways. Variations in the level of detail within different frameworks are 

worthy of further consideration in terms of the ways in which instructional quality is captured in each 

and may reflect differences in the priority accorded to different dimensions of instruction or views about 

their ease of measurement. Rather than a superficial overview of the full range of aspects of instruction 

addressed by the various frameworks, we focus in depth below on a selection of three aspects 

conceptualised as consistently generic, variously content-specific and generic, and consistently content-

specific across frameworks, in order to illustrate these main findings. 

Table 1: Mapping of aspects of instruction and their operationalisation across frameworks 

    TEDS-Instruct UTOP Multi-instrument   

        MECORS QOT 

Classroom 
management 

Grain size* 1 dimension; 6 items 5 items 2 dimensions; 10 items 3 items 



  

Nested within 
dimension(s)? 

n/a - Classroom 
environment 
- Implementation 

- Uses appropriate 
classroom management 
techniques 
- Maintains appropriate 
classroom behaviour 

Effective classroom 
organisation 

Classroom 
environment 

Grain size 4 items 1 dimension; 7 items 1 dimension; 11 items 3 dimensions; 12 items 

  

Nested within 
dimension(s)? 

- Classroom 
management 
- Student support 

n/a - Establishes a positive 
classroom climate 
- Focuses and maintains 
attention on lesson 
- Provides students with 
review and practice 

- Safe and orderly 
climate 
- Stimulating learning 
climate 
- Activating students 
- Teaching learning 
strategies 
- Effective classroom 
layout 

Lesson structure Grain size 1 item 1 dimension; 6 items 1 item 1 item 

  

Nested within 
dimension(s)? 

Classroom management n/a Focuses and maintains 
attention on lesson 

Effective classroom 
organisation 

Objectives Grain size 1 indicator Part of 1 item 1 item 1 dimension; 2 items 

  

Nested within 
dimension(s)? 

Classroom management Lesson structure Focuses and maintains 
attention on lesson 

Clear objectives 

Questioning Grain size 3 items 2 items 12 items 3 indicators 

  

Nested within 
dimension(s)? 

Cognitive activation Implementation - Demonstrates skills in 
questioning 
- Demonstrates MEP 
strategies* 

- Clear instruction  
- Activating students 

Adaptation/ 
differentiation 

Grain size 2 items; 1 indicator 2 items 1 item 1 dimension; 2 items 

  

Nested within 
dimension(s)? 

- Student support  
- Teaching-related 
quality 

- Classroom 
environment 
- Implementation 

Provides students with 
review & practice 

Adaptation of teaching 

Problem solving Grain size 1 qualitative aspect 1 item 2 items 1 item 

  

Nested within 
dimension(s)? 

n/a Lesson structure Demonstrates MEP 
strategies 

Teaching learning 
strategies 

Connections 

Grain size 2 items; 2 indicators; 1 
qualitative aspect 

3 items 3 items 1 item; 1 indicator 

  

Nested within 
dimension(s)? 

- Cognitive activation 
- Subject-related quality 
- Teaching-related 
quality 

- Implementation 
- Mathematics content 

Demonstrates MEP 
strategies 

- Clear instruction 
- Teaching learning 
strategies 

Feedback/  
Formative 
assessment 

Grain size 2 items 3 items 6 items 1 item 

  

Nested within 
dimension(s)? 

- Student support 
- Subject-related quality 

- Lesson structure 
- Implementation  

- Focuses and maintains 
attention on lesson 
- Provides students with 
review & practice 
- Demonstrates skills in 
questioning 

Clear instruction 

Practice/Fluency/ 
Summary 

Grain size 2 items 1 item 1 item 1 indicator 

  

Nested within 
dimension(s)? 

- Cognitive activation 
- Teaching-related 
quality 

Mathematics content Provides students with 
review & practice 

Clear instruction 

Explanations Grain size 1 item 2 items 3 items 2 items 

  

Nested within 
dimension(s)? 

Subject-related quality - Mathematics Content - Focuses and maintains 
attention on lesson 
- Provides students with 
review & practice 
- Demonstrates a variety 
of teaching methods 

Clear instruction 



Quality of 
content 

Grain size 2 items 3 items n/a n/a 

  

Nested within 
dimension(s)? 

- Subject-related quality 
'- Teaching-related 
quality 

Mathematics content n/a n/a 

Correctness/ 
Accuracy 

Grain size 1 item 2 items 1 item n/a 

  

Nested within 
dimension(s)? 

Subject-related quality Mathematics content Focuses and maintains 
attention on lesson 

n/a 

Multiple 
representations 

Grain size 1 item 1 item 1 item n/a 

  

Nested within 
dimension(s)? 

Teaching-related quality Mathematics content Demonstrates a variety 
of teaching methods 

n/a 

Mathematical 
language 

Grain size 1 indicator; 1 qualitative 
aspect 

Part of 2 items 2 items 1 indicator 

  

Nested within 
dimension(s)? 

Subject-related quality Mathematics content Demonstrates MEP 
strategies 

Effective classroom 
layout 

*”Demonstrates MEP strategies” in the MECORS instrument refers to strategies from the Mathematics Enhancement Programme 
based on a review of the relevant literature (Muijs & Reynolds, 2000). 

All frameworks included some coverage of Classroom management, but the grain size of this aspect of 

instruction varied. In the TEDS-Instruct framework, classroom management consisted of a generic 

dimension measured via six items, including the use of lesson time, clear rules and routines, preventing 

disturbances, productive atmosphere, advance organisation and structuring of learning processes, and 

lesson structure. These last two items were not conceptualised as part of classroom management in 

other frameworks. In the UTOP framework, classroom management was measured via five items nested 

within the generic Classroom environment and Implementation dimensions; the descriptors for these 

items covered management strategies enhancing the classroom environment, students on task, 

classroom organization and setup, lesson timing, and lab safety. In the MECORS instrument used in the 

multi-instrument framework, classroom management was measured via two generic dimensions with 

five items each. The first dimension, Uses classroom management techniques, included items concerning 

rules and consequences being understood, starting the lesson on time, using transition time effectively, 

having materials ready and collecting/distributing them effectively, and limited disruptions. The second 

dimension, Maintains appropriate classroom behaviour, included items concerning using a reward 

system to manage behaviour, correcting behaviour immediately, accurately and constructively, and 

monitoring the entire classroom. In the generic QoT instrument also used in the multi-instrument 

framework, the term “classroom management” was literally interpreted to mean the management of 

materials during the lesson, but 3 of the items within the Effective classroom organisation dimension 

could be conceived of as measuring classroom management with a broader interpretation. These items 

addressed orderly progression of the lesson  (e.g. entering and leaving the classroom in an orderly 

manner, intervening in a timely and appropriate way to any disruptions, and acting as a watchdog for 

agreed codes of behaviour and rules), efficient use of learning time, and ensuring classroom 

management in terms of having lesson materials ready to use and making clear which materials to use 

as well as lesson materials being adapted to the level and experience of students. These different 

operationalisations indicate that conceptualisations of classroom management vary considerably, and 

where this aspect falls in terms of its importance for instruction and relationship to other aspects of 

instruction can also be quite different in different frameworks. One key area of difference concerned 

what was being “managed”. All frameworks included some consideration of behaviour and time 



management, but in the TEDS-Instruct instrument alone, what was being “managed” included the 

structure of the lesson itself. In the UTOP and QoT instruments, classroom management included 

physical classroom organisation and setup. The level of specificity with which frameworks took a 

particular stance on what constituted effective classroom management also differed; the MECORS took 

the most specific and arguably prescriptive approach, for example, with an item concerning the use of a 

reward system. A similarity across frameworks, however, was that classroom management was 

consistently conceived of as a generic aspect of instruction3.  

Questioning is considered a generic aspect in most of the frameworks, but not all. In the TEDS-Instruct 

instrument, three items within Cognitive activation relate implicitly if not explicitly to questioning, 

including challenging questions and tasks, supporting metacognition, and activating prior knowledge 

and co-construction of knowledge in the lesson. In the UTOP instrument, questioning is addressed by 2 

items focussed on questioning strategies that encourage participation, check skill development, and 

develop conceptual understanding, within the Implementation dimension. In the MECORS instrument, 

Demonstrates skills in questioning constitutes a dimension that is at least somewhat content-specific, 

with 11 items pertaining to the frequency, academic nature, and open-endedness of questions as well as 

probing when responses are incorrect, elaborating on answers, asking students how they reached their 

solutions, asking for more than one solution, using appropriate wait time, noting students’ mistakes, 

guiding students through errors, and clearing up misconceptions. While some of these items could apply 

across subject areas, some are more specific to mathematics (e.g. those focusing on how students 

reached their solutions and asking for multiple solutions). One further item in the MECORS instrument 

(in the Demonstrates MEP strategies4 dimension) specifically concerns the use of a quick-fire mental 

questioning strategy. In the generic QoT instrument, no items exclusively focus on questioning, but 2 

indicators for the item concerning involving all students in the lesson (within the Activating students 

dimension) and 1 indicator for the item concerning clear instructions and explanations (within the Clear 

instruction dimension) relate to questioning. The main points of difference in the ways in which 

questioning is conceptualised across instruments concern the level of specificity with which questioning 

strategies are explicitly addressed, and the extent to which the evidence of instructional quality on this 

aspect considers the teacher’s questioning or its outcomes. For example, whereas the MECORS explicitly 

addresses a long and specific list of different questioning strategies with the emphasis on what the 

teacher asks, other frameworks appear to focus more on what happens as a result of the teacher’s 

questioning (e.g. student metacognition, co-construction of knowledge, participation, conceptual 

understanding).  

A few constructs are consistently placed within content-specific dimensions of instruction. For example, 

Multiple representations are covered in each framework, though to a varying extent; in the TEDS-

Instruct framework, this constitutes an explicit item within the Teaching-related quality dimension, 

                                                           

3 The UTOP considered lab safety as part of classrooms management, and this would not necessarily apply to non-STEM 

disciplines, but is less relevant to mathematics than to lab sciences. 
4 ”Demonstrates MEP strategies” in the MECORS instrument refers to strategies from the Mathematics Enhancement 
Programme based on a review of the relevant literature (Muijs & Reynolds, 2000). 



while in the UTOP instrument multiple representations are given as an example of the use of elements 

of abstraction within the Mathematics content dimension, and the MECORS instrument contains an item 

concerning the use of manipulatives/learning aids within the Demonstrates a variety of teaching 

methods dimension but does not explicitly mention multiple representations. The QoT instrument does 

not address this aspect at all, which is reasonable given its generic focus. Although different terminology 

is used for this aspect of instructional quality across frameworks, there appears to be considerable 

agreement regarding its importance in a content-specific context.  

Comparison of ratings 

In order to understand similarities and differences across our focal frameworks, it is important to 

consider how these frameworks capture instructional quality in practice. As above, we focus our analysis 

of ratings across the three frameworks for the three focal lessons on the same three commonly 

measured aspects of instruction in order to illustrate main findings. As the rating scales used for the 

three hybrid frameworks differ considerably, both in the scales and meanings of ratings (i.e. 

operationalisation in terms of frequency versus judgements of quality, or both), it would be 

inappropriate to compare scores mathematically. Instead, in this section we consider whether aspects 

measured across all frameworks are rated similarly or differently in terms of high, moderate or low 

ratings, and how interpretations of those ratings converge or diverge across frameworks. We further 

explore examples in the qualitative notes from the same lessons used to justify ratings, in order to 

provide insight into the ways in which observers interpreted the same set of behaviours and discourses 

in the three focal lessons. 

From this empirical comparison of ratings across frameworks we learn that where the same aspects of 

instruction were differently conceptualised across frameworks (as identified in the comparisons across 

dimensions and items, above), this could lead to quite different judgments of instructional quality. 

Further, some of the differences observed in rating results across frameworks reveal possible 

consequences of the influences of different cultures, experience and orientations across frameworks, as 

evidenced by both the behaviours and interactions on which observers focused (based on qualitative 

comments/notes) and their judgments (of high/middle/low frequency and/or quality). 

Classroom management 

 
Table 2: Ratings relevant to classroom management across frameworks and lessons 

 Lesson 

Framework/Instrument Mr Smith Ms Young Ms Jones 

 TEDS-Instruct Moderate-high Moderate Moderate-high 

 UTOP High Low Moderate-high 



Multi-instrument framework MECORS Low Low High 

QoT Low Low High 

Mr Smith’s lesson was rated moderate-to-high for most relevant items on the TEDS-Instruct instrument, 

but lower for advance organisation and lesson structure, while UTOP ratings were high and MECORS 

ratings were generally low for classroom management-related items. On the QoT, ratings for the 

relevant items were low except for a higher rating with regard to the management of materials. Thus, 

the TEDS-Instruct and UTOP frameworks paint a broadly positive picture of classroom management in 

this lesson, while the ratings on the multi-instrument framework are less favourable. The UTOP results 

include a description of the class as generally engaged, at least on the surface, and students being on-

task and following the lesson. Qualitative findings from field notes used within the multi-instrument 

framework included descriptions of several low-level disruptions (e.g. off-task conversations between 

students, a student making faces at the camera), but also a sense that routines and norms had been 

established prior to the lesson despite not being made explicit. 

For Ms Young’s lesson, TEDS-Instruct ratings were moderate, UTOP ratings were low, and MECORS 

ratings were low with the exception of accurate correction of behaviour. On the QoT instrument, ratings 

were fairly low with regard to the efficient use of time and orderly progression of the lesson, but higher 

on the management of lesson materials. These results suggest that the researchers using the different 

frameworks had, to some extent, different interpretations of the same behaviours in terms of classroom 

management overall. Qualitative comments from the TEDS-Instruct research team indicate that rules 

and routines had to be repeated in the lesson, and descriptions from the UTOP and multi-instrument 

research teams drew attention to difficulties and inconsistencies in Ms Young’s behaviour management 

within the lesson (e.g., one student was removed from the room, while some disruptive behaviours 

went unaddressed or were inefficiently addressed, and transitions – for example, between the carpet 

and tables -- were poorly organised). While there was a consensus that classroom management in this 

lesson revealed some problems, the judgments made as a result clearly varied in their severity across 

frameworks, and different features of the teacher’s practice with regard to this aspect seemed to stand 

out to different observers using the different frameworks (or, in fact, different observers using the same 

framework, as was noted by the UTOP research team; Author & Other, 2018, p. 514). 

Ms Jones’s lesson received moderate-to-high scores on the TEDS-Instruct instrument for most classroom 

management-related items, but low scores on advance organisation and structuring of learning 

processes/lesson structure. On the UTOP instrument, this lesson was rated highly on most classroom 

management-related items but lower on timing. MECORS ratings for this lesson on items relevant to 

classroom management were mostly high, with the exception of a moderate score for correcting 

behaviour accurately and effective use of transition time, and QoT ratings were generally high. The 

varied judgments across frameworks and instruments relating to specific aspects of classroom 

management (notably with regard to the use of time) reflects different conceptualisations of aspects 

contributing to the broader construct of classroom management. Qualitative accounts collectively note 

Ms Jones’s demonstration of clear classroom routines and rules as well as prevention of and responses 



to disruptions, but the description in the UTOP findings called attention to the tight level of control 

exerted by the teacher and wasted time on less consequential portions of the lesson as negative aspects 

of classroom management in this lesson. 

Classroom management provides a useful example of how observers’ and frameworks’ different 

cultures, experience and orientations may have played a role in differences in ratings across 

frameworks. For example, structure and timing seem to be similarly rated across frameworks, possibly 

because these are less likely aspects of classroom management to be perceived differently across 

Germany (TEDS-Instruct), the USA (UTOP) and the UK (multi-instrument). However, perceptions of the 

severity of problems (e.g. with regard to what constituted a disruption) were more varied, which may 

reflect cultural differences in the interpretations of the same observed behaviours in a given lesson. 

Differences may also be at least to some extent a result of the different underlying scales and their 

meaning. The MECORS, in contrast to the other three instruments, focuses primarily on frequency, the 

QoT on strengths vs. weaknesses, the TEDS-Instruct on the extent to which an aspect of teaching applied 

to the lesson, and the UTOP on frequency and/or quality depending upon the specific item being rated. 

Questioning 

Table 3: Ratings relevant to questioning across frameworks and lessons 

 Lesson 

Framework/Instrument Mr Smith Ms Young Ms Jones 

 TEDS-Instruct Low Low-moderate Low-moderate 

 UTOP Mix of high/low Low-moderate Low 

Multi-instrument framework MECORS Mix of high/low Mix of high/low Mix of high/low 

QoT Mix of high/low Mix of high/low Mix of high/low 

Mr Smith’s lesson received low scores for questioning-related items on the TEDS-Instruct instrument. On 

the UTOP instrument, Mr Smith scored highly on using questions to facilitate interaction, but lower on 

higher-order questioning to develop understanding. MECORS ratings were high on most questioning 

items, but low on higher-order questioning and use of appropriate wait time. QoT ratings were high for 

asking questions that were understood by students but low for posing questions that initiate reflection 

and using sufficient wait time. Qualitative descriptions from the different frameworks similarly pointed 

to the emphasis on students responding in chorus and the lack of wait time between questions and 

answers. With regard to questioning, then, there seems to be some degree of agreement across 

frameworks. Many questions were asked in the lesson, but these were largely lower-order questions 

with little time given for students to consider their responses or to respond individually. 



For Ms Young’s lesson, ratings were moderate for questioning-related items on the TEDS-Instruct 

instrument, except for a low rating for supporting metacognition. UTOP ratings were moderate for using 

questioning to develop skills but low for higher-order questioning. On the MECORS instrument, this 

lesson received a mixture of high, moderate and low ratings (e.g. high for academic questions, moderate 

for open-ended questions and probing incorrect responses, and low for asking for more than one 

solution and using appropriate wait time). QoT ratings were high for asking questions that were 

understood by the students, but low for posing questions that initiate reflection and giving sufficient 

wait time. There was some consensus across frameworks and instruments concerning the limited 

provision of wait time between questions and answers, but qualitative descriptions called attention to 

some of the finer nuances of questioning in this lesson. For example, the UTOP research team noted 

that some higher-order questions were asked, but that the teacher spent a great deal of time 

monologuing without asking questions, while findings from qualitative field notes in the multi-

instrument framework noted that there was no evidence of the use of strategies to involve non-

volunteers. 

Ms Jones’s lesson was rated low-to-moderate on the TEDS-Instruct framework for questioning-related 

items, and notes accompanying the ratings suggested prior knowledge was activated somewhat but 

knowledge was not co-constructed. UTOP ratings were low on the relevant scales. MECORS ratings were 

a mixture of high (e.g. frequent and academic questions, elaborating on answers, noting students’ 

mistakes and guiding them through errors), moderate (e.g. open-ended questions, probing incorrect 

responses, and asking for explanations), and low (e.g. asking for more than one solution, appropriate 

wait time, clearing up misconceptions, and use of a rapid-fire mental questioning strategy). On the QoT, 

ratings were high for asking questions that were understood by the students, but low for posing 

questions that initiate reflection, use of appropriate wait time and giving opportunities to non-

volunteers. Qualitative comments on Ms Jones’s lesson elaborate on the focus on students copying 

down strategies (TEDS-Instruct), lack of higher-order questions (UTOP), and instances of individual 

probing while the teacher circulated (multi-instrument framework). 

The above results suggest some specific aspects of questioning for which ratings diverged and 

converged across frameworks based on the conceptualisation of questioning, the level of inference 

required, and the grain size of the items used to measure it. Areas of consensus seemed to relate to 

aspects of questioning that required lower inference (e.g. frequency of questions, or whether open-

ended questions were asked). Where ratings differed across frameworks, this seems at least in part to 

be due to the different ways in which questioning was conceptualised. For example, the TEDS-Instruct 

framework included explicit consideration of facilitating metacognition, which was conspicuously absent 

from the descriptors of items in other instruments. Meanwhile, the MECORS instrument broke 

questioning down into a large number of finely-grained items concerning highly-specific aspects of 

questioning that may have been implicitly considered in other frameworks, but did not constitute 

distinct items (e.g. probing incorrect responses or asking for multiple solutions). 

Multiple representations 



Table 4: Ratings relevant to multiple representation across frameworks and lessons 

 Lesson 

Framework/Instrument Mr Smith Ms Young Ms Jones 

 TEDS-Instruct Low Moderate Low 

 UTOP Moderate Moderate Moderate 

Multi-instrument framework MECORS High High Moderate 

QoT Not applicable Not applicable Not applicable 

Mr Smith’s lesson was rated low for use of multiple representations on the TEDS-Instruct instrument, 

moderate on the UTOP instrument, and fairly high on the MECORS instrument. Qualitative notes within 

the TEDS-Instruct findings mentioned that angles were represented figuratively and symbolically, but 

that these representations were not always clearly connected to one another, which helps to explain the 

apparent discrepancy across frameworks depending upon whether multiple representations were rated 

based on their existence or their explicit connection. 

On the TEDS-Instruct instrument, Ms Young’s lesson was rated moderately for using multiple 

representations, with qualitative comments mentioning the use of verbal, symbolic and figurative 

representations of whole numbers and linking these representations multiple times. The relevant rating 

on the UTOP instrument was moderate, but no explicit mention of multiple representations was made in 

the qualitative comments, which instead focused on the algorithm used. The MECORS rating was high 

for use of manipulatives, which aligns with the mention of certain representations (cubes) in the TEDS-

Instruct qualitative notes.  

Ms Jones’s lesson was rated low on the TEDS-Instruct instrument, but moderate on UTOP and MECORS 

instruments. Qualitative comments from the TEDS-Instruct findings help to explain this discrepancy, 

noting that although a combination of verbal, figurative and symbolic representations were used, these 

were not well-connected. 

Overall, discrepancies in ratings across frameworks for items relevant to the use of multiple 

representations are very likely to be attributable to explicitly different ways of conceptualising and 

measuring this aspect of content-specific instruction. While the TEDS-Instruct framework accounts for 

the explicit use of and connections between multiple representations, the most relevant item within the 

UTOP framework pertains to elements of abstraction including multiple representations, and the 

MECORS instrument only accounts for the use of resources and manipulatives. Given the differing 

observable activities that would be rated based on each of these conceptualisations, it is unsurprising 

that ratings differed across these frameworks for this aspect of instruction. 



Merits and limitations of drawing on multiple frameworks rather than single approaches 

To answer our second research question, we assess the merits and limitations of considering multiple 

rather than single frameworks as we have done above.  

Some useful insights arise from these comparisons. The analyses of content and ratings show that the 

different frameworks cover many of the same fundamental aspects of instruction, and there is often 

considerable alignment across at least some frameworks in the judgments made about the same set of 

lessons. However, there is also evidence of different interpretations of the same observed behaviours 

and interactions as well as core differences in the ways in which seemingly similar concepts are applied 

across frameworks. Analysing where the findings based on different frameworks with respect to these 

three lessons converge and diverge helps to shed light on a more nuanced and detailed picture of 

instruction in each lesson, and facilitates understandings of why ratings differed, where they differed, 

with the help of the qualitative descriptions recorded by each research team to accompany their ratings. 

This type of multiple-framework comparison also poses challenges. It involves considerable complexity 

and detail, and reveals that terminology can become ambiguous when different frameworks have 

emerged from parallel literatures in different cultures and contexts. The time required to account for 

multiple frameworks and comparisons across them is substantial, so that for some purposes the 

efficiency of using a single framework selected for appropriateness for a particular context could be 

preferable.  

Merits and limitations of the above approach using MAIN-Teach as a reference point 

Our inductive approach to comparing the three hybrid frameworks is productive as it avoids an over-

emphasis on a single (potentially context-bound or culturally biased) theoretical conceptualisation of 

teaching quality. There are, however, important limitations to an inductive, specific approach to 

comparing different observation frameworks like that undertaken in the preceding sections.  

In order to answer our third research question, we consider the benefits and limitations of our analytical 

approach above by using the MAIN-Teach model as a reference point to consider what might have been 

missed as well as what additional insights our specific comparisons provide. It is worth noting that we 

use this model because it arose from a synthesis of many different frameworks for observing 

instructional quality, not because it is unique in conceptualising the links between instruction and 

student outcomes; many such models have preceded the MAIN-Teach model in the education literature 

in this respect (e.g.  Hill & Chin, 2018; Kaiser et al., 2017, Kersting et al., 2012). 

Although both the analysis of our three specific frameworks and the MAIN-Teach model include a hybrid 

of both content-specific and generic aspects of instruction, there are some clear points of contrast 

between our findings and the MAIN-Teach model’s synthesis of frameworks:  

Prioritisation/ordering of dimensions of instructional quality 



The explicitly multi-layered structure of the MAIN-Teach model attempts to theorise relationships 

between different aspects of instruction and, in a sense, to order them (i.e., in terms of which aspect 

might be a precondition for or facilitate another). For example, differentiation and adaptation forms a 

layer underlying other aspects of instruction in the model (see Figure 1). This feature is absent from the 

TEDS-Instruct, UTOP and multi-instrument frameworks, in which items or dimensions relating to 

differentiation and adaptation are part of a list of instructional aspects, rather than a prioritised 

organisation conceptualising one aspect as a precondition for another. Our analysis therefore starts at 

the more basic level of comparing across lists of instructional aspects, while the MAIN-Teach model 

draws on a larger number of frameworks and builds upon previous comparative work. 

There are some advantages to drawing upon a model of the relationships between different aspects of 

instruction, rather than a list-based comparison. Depending on the purpose for observing, a 

theoretically driven model (such as MAIN-Teach) can help to determine priorities for improvement (e.g. 

for earlier-career teachers, it might be sensible to focus on the aspects that are preconditions for 

others), or can serve as a sense-making device to construct a coherent narrative to describe instruction 

in a particular lesson and to search for patterns across lessons/classrooms.  

Conceptualisation of dimensions of instruction as generic/content-specific/both 

The MAIN-Teach model explicitly addresses how some dimensions of instruction may be treated as both 

generic and content-specific. For example, different aspects of quality feedback may be generic (e.g., 

concrete) or content-specific (e.g., mathematically accurate) in the model. In each of our three hybrid 

frameworks, there was less specific and explicit treatment of the dual (content-specific and generic) 

nature of certain dimensions. This helps to explain why there were some observed differences in ratings 

across the TEDS-Instruct, UTOP and multi-instrument frameworks when similarly worded items are 

conceptualised differently across individual instruments. For example, the operationalisation and 

judgments of questioning in ratings of the three focal lessons above picked up generic aspects in some 

frameworks (e.g. co-construction of knowledge) and content-specific aspects in others (e.g. asking for 

more than one solution).  

Use of consistent terminology 

The MAIN-Teach model further offers a common language to describe and discuss aspects of 

instruction, whereas it is apparent that the same terms are used differently, and different terms are 

used, across the three frameworks analysed above. For example, the MAIN-Teach model explicitly 

addresses three separate aspects of classroom management (behaviour, time and physical 

space/materials). The three hybrid frameworks, as noted above in our analysis, variously prioritise these 

aspects in their conceptualisations of classroom management. The MAIN-Teach model thus provides a 

structure for reflecting on the emphases and definitions used in different individual frameworks and for 

understanding the ways in which their conceptualisations of aspects of instructional quality may differ.  

Nonetheless, there are also limitations of the MAIN-Teach model and similar syntheses of existing work 

on a larger scale in comparison to our bounded analysis of three frameworks.  



Comprehensiveness instead of specificity 

The level of detail in a large-scale synthesis risks being less rich as the result of an attempt to account for 

a large number of different frameworks, while our analysis of the content of our three frameworks and 

the ratings based on them is able to provide highly-specific information about each framework and the 

comparisons between them. For example, whereas behaviour management is conceptualised only in 

terms of prevention (rules, routines and monitoring) and intervention (dealing with disorder in a 

constructive and timely manner) in the MAIN-Teach model, individual frameworks vary in the specificity 

and detail with which they characterise the features of classroom management in a lesson. The 

differences that emerge from comparisons across the individual frameworks yield insight into how 

classroom management is conceptualised differently in each (e.g. in terms of grain size, emphasis on 

behaviour/time/physical space, and prescriptiveness). A large-scale synthesis can provide a summary of 

key themes across frameworks but loses some of these nuanced differences in conceptualisation. 

Loss of context-specificity 

The three focal hybrid frameworks each emerged in specific contexts (Germany, the UK and the USA) 

and for particular purposes, as discussed in the “Focal frameworks for this article” section above. In 

synthesising frameworks across contexts, the MAIN-Teach model has the potential to provide shared 

understandings but risks losing context-bound priorities that reflect local emphases in policy and 

practice. For applications that are context-specific such as teacher evaluation for accountability 

purposes and observation-driven teacher professional development, comparisons across individual 

frameworks can facilitate explicit discussion of contextual differences and emphases whereas the MAIN-

Teach model’s synthesis loses these details. 

In short, the MAIN-Teach model and similar syntheses of existing work on a large scale are likely to be 

useful for facilitating discussion and debate between different researchers across cultures and 

conceptualisations of instructional quality using a common language. Individual frameworks and 

analyses across them may, however, be more useful for culturally- and context-bound applications to 

professional development and accountability when specificity and fine-grained detail are essential to 

inform improvement-oriented goal-setting, professional development and formative evaluation. 

Conclusions 

Our analysis of the TEDS-Instruct, UTOP and multi-instrument frameworks shows that the different 

instruments used to rate instructional quality had considerable overlap in their coverage of aspects of 

instruction, but the grain size at which these aspects were captured and the dimensions within they 

were conceptually nested differed, as did (in many cases) their characterisation as content-specific or 

generic. The extent to which aspects that were measured across frameworks were rated similarly varied 

somewhat, seemingly due to a combination of different interpretations of the same observed 

behaviours and different conceptualisations of aspects of instruction despite (in some cases) apparently 

similarly worded items. Qualitative descriptions from each research team help to illustrate and 

elaborate on differences in ratings where these occurred, and make it possible to deduce where 



researchers had noticed different features of lessons relevant to the same aspect of instruction, or how 

specific details concerning a particular aspect led to divergent ratings within individual frameworks. 

Drawing on our analysis of the three frameworks in terms of their content and ratings on three specific 

lessons, we conclude that the process of analysis helped to provide more detailed and nuanced 

understandings of instructional quality. However, the time required to undertake such analysis is 

considerable, and the opportunity to observe the same lessons using different frameworks is rare. 

Further, the complexity introduced in trying to compare different frameworks, as well as the differences 

in the use of terminology across frameworks, constitute a limitation of this type of endeavour. 

Following our analysis of the three frameworks considered in this article, we interrogated the relative 

benefits and challenges of this approach versus work that synthesises existing frameworks on a larger 

scale, using the MAIN-Teach model as a reference point. We found that, on one hand, a broader 

synthesis such as the MAIN-Teach model has the potential to provide a common language for discussing 

instructional quality and may facilitate cross-cultural understandings of how different instructional 

aspects relate to one another, and allows for considerations of complexity with regard to aspects of 

instruction that are sometimes conceptualised as generic and sometimes as content-specific. On the 

other hand, syntheses such as the MAIN-Teach model are less able to provide fine-grained detail 

compared to individual frameworks, within their context- and culturally-bound conceptualisations of 

instructional quality. As a result, we suggest that individual frameworks and comparisons of frameworks 

may still be more useful for some research purposes and applications of observation to professional 

development and accountability when detailed characterisation is a primary consideration. 

Reflecting upon the analysis of our three frameworks, as well as the synthesis of existing 
conceptualisations of instructional quality that produced the MAIN-Teach model (Charalambous & 
Praetorius, in this issue), it is worth remarking upon how productive collaboration among scholars aimed 
towards understanding and capturing instructional quality can be fostered in the future. The MAIN-
Teach model that we used as a basis for comparison to our more bounded analysis of three frameworks 
provides one example of the potential of cross-cultural collaborations between scholars to facilitate 
shared understandings of instructional quality. Our work in this paper focussing on the TEDS-Instruct, 
UTOP and multi-instrument frameworks illustrates another more bounded collaborative endeavour by 
scholars from the USA, England and Germany, and demonstrates how detailed analysis of frameworks 
from these different countries and cultures can shed light on similarities and differences in the 
conceptualisation of instructional quality and the various aspects of it.  

To extend this work, we propose that establishing international networks of scholars who can work 
together in a sustained way, building upon one-off instances of collaboration and focusing on 
differences as well as similarities in the conceptualisation of aspects of instruction and their 
relationships to one another, is a promising way to further the investigation and understanding of 
instructional quality on a global scale. Although in this paper the focus has been on mathematics 
instruction, we suggest that such collaborations are likely to be useful beyond this specific subject area. 
Moreover, we suggest that such future collaborative work could further explore (using larger, cross 
national samples) how different frameworks and theoretical models can be used to investigate 
relationships between aspects of instructional quality and student outcomes, both socio-emotional and 
academic. 
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