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Classroom artefacts provide information on lesson materials, including 

lesson plans, classroom exercises, assessments and homework. 

This chapter elaborates how classroom artefacts complement the Study’s 

observations and how coding protocols for classroom artefacts were 

developed. The chapter also describes the sampling process for classroom 

artefacts, the development of the artefact rating manual and how artefacts 

were used to measure the six domains of quality teaching in the Study. 
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Introduction 

Global Teaching InSights (results from the TALIS Video Study project, and is hereafter cited in this chapter 

as “the Study” or “GTI”) is unique in its efforts to collect and analyse lesson artefacts (i.e. curriculum and 

instructional materials that help to guide student learning activities) to understand their role in student 

learning at an international scale. Artefacts can provide information about planned classroom practice and 

learning activities that take place outside the classroom, and their collection is simpler and less intrusive 

than video records. 

First, the chapter argues the motivation for using artefacts to complement measures of video observations. 

Second, the chapter discusses how the Study collected artefacts, and the challenges it needed to address 

in collecting them. 

Rationale for including classroom artefacts in the Study 

While videos of lessons (hereafter videos), provide a rich record of teacher and student behaviours, they 

do not capture all aspects of teaching quality. For example, videos cannot provide information about 

teacher or student beliefs or thought processes, do not provide information about planning or intended 

activities, and do not capture out-of-class activities. Because teaching is a dynamic, complex activity 

(Leinhardt and Greeno, 1986[1]; Shulman, 1987[2]) and it is situated in specific temporal, social and cultural 

contexts, often there are differences between intended, planned and enacted curricula and tasks (Porter, 

2004[3]; Stein, Grover and Henningsen, 1996[4]). Making valid, comprehensive and useful comparisons 

across lessons, classrooms and schools is contingent upon having information from multiple, 

complementary sources that can be triangulated (Jick, 1979[5]; Webb et al., 1966[6]) to develop a richer, 

more complete picture of teaching quality (Goe, Holdheide and Miller, 2011[7]; John and Soto, 2007[8]; 

Peterson, 1995[9]). 

To provide as complete an information base as possible, Global Teaching InSights (resulting from the 

TALIS Video Study project) supplements the videos with evidence gathered through other sources, 

including student and teacher questionnaires, and classroom artefacts. In the Study, classroom artefacts 

have three primary benefits. 

 First, video observation is only able to capture the learning opportunities that take place during the 

classroom period. However, outside-of-class work, such as homework, provides important 

information about learning opportunities.  

 Second, the classroom artefacts are potentially a critical source of contextual information about the 

videos. This contextual information is especially important in an international comparative study 

because the teaching observed and coded in the video may include practices with varied cultural 

meanings that are unfamiliar to other countries/economies and an international audience. 

Additional information about the contexts and conditions of teaching for those teachers being 

observed in this study becomes essential for inferring the contribution their teaching practices make 

to student achievement within and across the participating countries/economies. 

 Third, while video observation provides information about the enacted curriculum (e.g. how 

curriculum is experienced by students), artefacts can provide information about the formal and 

intended curricula (e.g. the activities designed in textbooks or by teachers). Having information 

about different types of curricula allows researchers to better understand the active role that 

teachers play in mediating the relationship between the intended curriculum and the enacted 

curriculum, and how this shapes student learning opportunities (Charalambous, 2016[10]; Gehrke, 

Knapp and Sirotnik, 1992[11]; Remillard, 2005[12]). 
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Research on classroom artefacts 

The use of classroom artefacts builds on the teaching and learning literature using observational methods 

(see Chapter 2 for more information). To understand better all characteristics of collecting and coding 

artefacts, an additional literature review was conducted to complement the findings of observational 

studies. 

The analysis of classroom artefacts focuses on the examination of lesson materials, including lesson plans, 

classroom exercises, assessments and homework (Borko et al., 2005[13]) to appraise instructional practice 

and provide insight into the learning opportunities that are planned for, and presented to, students on a 

day-to-day basis (Goe, Bell and Little, 2008[14]; Matsumura et al., 2006[15]). 

Unlike classroom observations, which have a long tradition of use in research, artefact collection has a 

much shorter history. Most of the extant research focuses on a small number of specific tools, including 

the Instructional Quality Assessment (IQA) (Matsumura et al., 2006[15]), the Intellectual Demand 

Assignment Protocol (Newmann, Bryk and Nagaoka, 2001[16]), and the Scoop Notebook (Borko et al., 

2005[13]). This research suggests that annotated artefacts can be analysed to yield reliable indicators of 

instructional practice (Clare and Aschbacher, 2001[17]; Martínez, Borko and Stecher, 2012[18]; Matsumura 

et al., 2006[15]), and that ratings of artefacts generally correlate with measures of student achievement 

(Martínez, Borko and Stecher, 2012[18]; Matsumura et al., 2006[15]). However, these results should be 

interpreted cautiously: Matsumura et al. (2006[15]) noted that obtaining agreement among raters requires 

careful attention to rater training and that artefact analyses may yield more precise measures for some 

aspects of instruction than for others. Borko et al. (2005[13]) note that accurate rating is also contingent 

upon the quality of the sampled artefacts: in some materials, assignment demands may not be clear, and 

there may not be enough information for accurate rating. 

Developing artefact codes 

Study domains of quality teaching represented in artefacts 

As described previously in Chapter 2, the Study developed a conceptualisation of quality teaching that 

integrated knowledge about quality teaching from three different sources: the PISA 2012 and the 

TALIS 2018 conceptual frameworks, the global research literature, and the conceptions of quality teaching 

prevalent in the participating countries/economies. This broad conceptualisation was then used to 

articulate six domains of quality teaching that could be measured in the observation system. As a reminder, 

these six domains are: 

 classroom management (the process of ensuring that lessons run smoothly and efficiently) 

 social-emotional support 

 quality of subject matter (the clarity and accuracy of the ideas, concepts and tasks) 

 discourse (including questioning) 

 student cognitive engagement 

 assessment of and responses to student understanding. 

Unlike the video observation, which offers insight into all six domains, classroom artefacts offer a more 

limited profile of quality teaching. The first challenge for the Study’s artefact code development team 

(hereafter the artefact team) was to identify which of these domains could potentially be measured based 

on evidence likely to appear in classroom artefacts. The artefact team thoroughly analysed a pilot sample 

of nearly 1000 individual artefacts from 90 teachers provided by participating countries/economies, which 

yielded information about the qualities and characteristics of the artefacts likely to be available during the 

main study. The review also reinforced the general conception that artefacts, which are static, are not well 
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suited to provide information about real-time interactions among teachers and students during a lesson. 

This review led the artefact team to narrow the focus of the artefact rating to a subset of four domains of 

quality teaching. The logic of this decision is summarised in Table 5.1. 

Table 5.1. Domains of quality teaching reflected in artefacts 

Domain Rated Explanation 

Classroom management No Management plans were extremely rare in all 
countries/economies. Other planning documents, 
assignments and worksheets reveal little about 
whether enacted classroom routines were efficient or 

optimised student opportunities to learn. 

Social-emotional support No Artefacts do not yield information about student-
teacher interactions as they unfold in classroom 
settings, about whether teachers and students 

communicate respectfully, or warmly, and whether 
teachers communicate caring, support and 

encouragement. 

Discourse Yes Questions or tasks that appear in artefacts provide 
evidence of planned opportunities for students to 
explain why mathematical procedures work, why 

expressions are equivalent, why mathematical 
relationships are true, or why quantitative reasoning is 

justified or valid. 

Quality of subject matter Yes Artefacts provide evidence that planned activities had 
clearly stated learning objectives, and that materials 

were free of mathematical errors. 

Student cognitive engagement Yes Questions or tasks that appear in artefacts provide 
evidence of planned opportunities for students to use 

multiple approaches to solve problems, develop 
fluency with procedures, or explore mathematical 

concepts and relationships using technology. 

Assessment of and responses to student 

understanding 

Yes Artefacts provide evidence of planned opportunities 
for students to assess their own understanding of the 
content that was studied or to reflect on their own 

learning of the content. 

Source: OECD, Global Teaching InSights Database. 

Scorable components within domains of quality teaching 

After identifying the relevant domains of quality teaching that could be measured using evidence likely to 

appear in classroom artefacts, the artefact team developed a set of associated components within each 

domain that operationalised features of the domain that could be captured based on the collected artefacts. 

These components are not intended to cover all aspects of the domain, but rather, reflect expected aspects 

of each domain that will be observable in artefact-based evidence. The associated components for each 

domain are listed in Table 5.2. In addition to these four domains of mathematics teaching, descriptive 

information about the artefacts were collected, including whether they contained enough evidence for 

assigning a rating and whether the lesson materials address specific subtopics related to quadratic 

equations. 

  



6    

GLOBAL TEACHING INSIGHTS © OECD 2020 
  

Table 5.2. Scorable artefact components for each teaching domain 

Domain Component 

Descriptive information Scorability (sufficient evidence for rating) 

Subtopic coverage 

Quality of subject matter Accuracy of materials 

Explicit learning goals 

Addressing diverse student needs 

Connecting mathematical representations 

Explicit patterns and generalisations 

Real-world connections 

Discourse Asking for explanations 

Student cognitive engagement Using multiple mathematical methods 

Opportunities to practice a skill or procedure 

Technology for understanding 

Assessment of and responses to student understanding Encouraging Student Self-Evaluation 

Note: Descriptive information is not a distinct teaching domain in the Study. 

Source: OECD, Global Teaching InSights Database. 

Iterative code development process 

To support the consistent rating of artefacts for each component, the development of the artefact codes 

followed an iterative process that was similar to the one used by the Study’s observation code development 

team (hereafter the observation team) (see Chapter 4 for more information) In fact, to make the overall 

code development process more systematic and facilitate participation by country/economy experts, 

artefact code development and video observation code development followed essentially the same 

schedule. Specifically, the artefact team developed five versions of the artefact codes and shared them 

with participating countries/economies for feedback following the same schedule that was used by the 

observation team: the first version was shared in June 2016; and updates were shared in November 2016, 

April 2017 and October 2017. The October 2017 version was shared with two independent experts with 

knowledge of mathematics education and international comparative research. The codes were then 

revised based on feedback from those experts and shared in May 2018. At that meeting, codes were 

applied by country/economy experts to sets of artefacts collected during the pilot study, and then revised 

a final time. The finalised artefact codes were shared in November 2018. Table 5.3 summarises the 

schedule of this iterative artefact code development process.  
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Table 5.3. The Study artefact code development process 

Version/development 

cycle step 

1st  

quarter 

of 2016 

2nd 

quarter 

of 2016 

3rd 

quarter 

of 2016 

4th 

quarter 

of 2016 

1st 

quarter 

of 2017 

2nd 

quarter 

of 2017 

3rd 

quarter 

of 2017 

4th 

quarter 

of 2017 

1st 

quarter 

of 2018 

2nd 

quarter 

of 2018 

0/drafted x x         

0/tested and refined  x x        

0/shared   x        

0/revised   x x       

1/tested and refined    x       

1/shared    x       

1/revised     x      

2/tested and refined     x x     

2/shared      x     

2/revised      x     

3/tested and refined       x    

3/shared        x   

3/revised         x  

4/tested and refined         x  

4/shared (final version 

of the artefact code) 
         x 

Note: The observation team shared internally tested and refined codes during in-person meetings with country/economy representatives in 

June 2016, November 2016, October 2017 and May 2018; they solicited written feedback in April 2017. 

Source: OECD, Global Teaching InSights Database. 

Levels of performance on each component 

Each code contains the general definition of the teaching component and detailed descriptions of three 

levels of practice, low (1), medium (2) and high (3). (The one exception is the Accuracy of materials 

component, which is scored at two levels of practice only). Specific classroom examples (anchors) are 

included for each practice level. In general, the low level for each component indicates the absence of a 

specific teaching practice or intended learning opportunity. Medium and high levels are distinguished 

based on differences in the nature of a specific practice or intended learning opportunity. For many 

components, these differences reflect the extent to which students have agency or authority (e.g. the extent 

to which students are the source of mathematical ideas) and the extent to which there is evidence that 

practices or learning opportunities are intended to develop conceptual understanding in addition to 

procedural fluency. Previous literature on mathematical tasks (Stein and Schwan Smith, 1998[19]) and 

algebra curricula and next-generation mathematics standards (Schoenfeld, 2013[20]; Joyce, 2016[21]; 

Gitomer, n.d.[22]; Kilpatrick, Swafford and Findell, 2001[23]) provided the basis for conceptualising the 

medium and high levels of practice for scoring components.  

Sampling artefacts, lessons and students 

Many kinds of classroom artefacts could have been potentially included in the Study. The range of potential 

artefacts included lesson plans, in-class assignments, homework assignments, quizzes, tests, 

manipulatives or visual aids and screen captures of technology. Similarly, the unit on quadratic equations 

typically lasts about ten days, and artefacts could be drawn from any of those lessons. In addition, teachers 

could have been asked to provide artefacts reflecting the work of many or only a few students. 

Prior research protocols vary widely in both the kinds of work that is sampled for analysis as well as the 

number of artefacts that are sampled and the number of students whose work is included. 
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In the Study, decisions about the types of artefacts to sample, the number of lessons to sample from, the 

timing of artefact sampling within the quadratic equation unit, and the number of students whose work is 

included were based on a review of the research as well as consideration of the rules and norms in the 

participating countries/economies. These latter considerations included concerns about time demands on 

participating teachers, as well as information about cross-country/economy variability in lesson planning, 

the mechanisms through which information is customarily exchanged between teachers and students, and 

privacy protections afforded teachers and students. For example, in some countries/economies, all 

teachers may be expected to create lesson plans that detail a set of learning goals and an intended 

sequence of instructional and learning activities. In other countries/economies, such planning may be left 

up to the discretion of individual teachers, and plans may be less detailed or may not exist at all. In still 

other countries/economies, teachers may plan collaboratively, and plans may focus on developing “big 

ideas” over the course of a multi-week instructional unit rather than lesson-specific learning objectives. 

The processes for choosing the types of artefacts are described below. 

Types of artefacts to sample 

Many previous artefact-based studies of teaching collected examples of student work, and to reduce the 

burden they asked teachers to focus on a subset of students. For example, the Instructional Quality 

Assessment (IQA) relies on submitted samples of student work, and teachers are asked to submit 

examples of student work that reflect students at different mastery levels. The Artefact Indicator 

Protocol-Math (Joyce, 2016[21]; Gitomer, n.d.[22]) requests each teacher to submit one task that they 

consider to be demonstrative of their students’ best work. The Scoop Notebook (Borko et al., 2005[13]) 

relied on teacher-provided examples of “high” and “average” quality student work that was associated with 

homework and classwork assignments collected over a five- to seven-day period (Goe, Bell and Little, 

2008[14]). 

The initial plan was to collect artefacts that had been acquired by other researchers studying teaching of 

mathematics or science, including planning documents, in-class assignments and student work on the 

assignments, formative and summative assessments, homework assignments and completed student 

homework. In addition, teachers were planned to be asked to annotate these documents with contextual 

information, and to provide reflections about each day’s lesson.  

During the Study’s pilot phase, it became clear that the proposed list of artefacts to sample would need to 

be modified. Gathering student work, even if it were de-identified, would require permission from parents, 

and experience told them they could not practically obtain such permission. Because practically it was not 

feasible to obtain student work in a number of participating countries/economies, the student work was 

dropped from the artefact collection plan.   Additionally, because of concerns about the burden on teachers, 

teachers were not asked to annotate the artefacts (explaining their specific use in the lesson), nor to 

provide reflections on the overall effectiveness of the lesson. Consequently, the following types of artefacts 

were collected as part of the data collection: 

 daily lesson plans (if the teacher usually prepares a written lesson plan) 

 visual materials teacher shows to students (e.g. slides, transparencies, PowerPoint images) 

 textbook pages or other written material teacher asks students to read 

 assignments, worksheets or activities teacher asks students to complete 

 brief “formative” assessments (e.g. exit cards) or quizzes teacher asks students to complete 

 other teaching materials used during the lesson  

 unit test. 



   9 

GLOBAL TEACHING INSIGHTS © OECD 2020 
  

Number and timing of lessons to sample 

Research also offers limited guidance about the number of lessons from which to collect artefacts to obtain 

the most valid information about teaching practice. Borko et al. (2005[13]) asked teachers to collect daily 

artefacts from a full unit of middle school science, up to ten days. Other researchers, such as Matsumura 

et al. (2006[15]) have focused on narrower sets of materials, such as a “typical” assignment and a 

“challenging” assignment. The choice is driven in part on the purpose of the study. Borko et al. (2005[13]) 

were trying to describe “typical” instruction, while Matsumura et al. (2006[15]) were interested in focal 

activities that could capture key instructional practices efficiently. For Global Teaching InSights (resulting 

from the TALIS Video Study project), the goal was to balance the benefits of having more information 

obtained daily from all lessons on quadratic equations against the burdens that artefact collection imposed 

on teachers. Country/economy feedback suggested that quadratic equations were taught for about ten 

days in most cases. The artefact team opted to ask for artefacts from four days of instruction on quadratic 

equations. Four seemed like a reasonable compromise because, on average, countries/economies 

devoted about ten lessons to the topic: four days covered a substantial portion of instruction on the topic, 

and four days did not impose too great a burden on teachers. 

Practicality played a major role in the timing of lessons for artefact collection. Two lessons were to be video 

recorded from each teacher, and it was relatively easy to use those lessons as anchors for artefact 

collection. To make the data collection process more practical, artefacts from each lesson that was video 

recorded and from the respective next lesson on quadratic equations, which usually occurred the next day 

were collected. 

Artefact rating processes and supports 

Artefact rating guidelines 

While working with the country/economy experts to refine the codes, two important questions emerged 

about how they would be applied to the collected artefacts. The first question concerned the unit of rating: 

Should raters rate each individual artefact, each daily set of artefacts, or the four-day collection of 

artefacts? Research does not offer a simple answer to this question. Rating each artefact separately 

simplifies the rating process by narrowing the material that raters must evaluate, but it complicates the 

interpretative process by providing a varying number of potentially dissimilar ratings for each lesson. 

After viewing artefacts from the pilot study, it became clear that individual artefacts considered separately 

did not necessarily reflect the experience that students had as participants in the lesson. Some artefacts 

were more inclusive than others; for example, some lesson plans provided a reasonably accurate 

description of the learning activities that students were supposed to encounter during the lesson. 

However, many artefacts provided scant information about students’ learning experiences. For example, 

a page of problems from a textbook offered only an indirect indication of what might have occurred during 

the lesson. To try to assess the quality of teaching during a given lesson, raters needed to consider 

information from all artefacts that were available from that lesson. Rating them separately gave a disjointed 

picture of student experience. In addition, rating the daily artefacts individually placed too great a burden 

on raters to use the lesson as the unit of rating, and to review all artefacts from a given lesson before 

assigning ratings. 

The one exception to this rule is the assessment that covers quadratic equations. These assessments 

usually occur after the unit is completed, and they would not be associated with any specific day. Thus, the 

decision was to rate them separately. Additionally, during the pilot phase, it became clear that certain 

components were either not relevant to the unit test, or were unlikely to be seen on the unit assessment.  

For example, unit assessments were not designed to convey explicit learning goals, provide opportunities 

to practice a skill or procedure, or to provide students with opportunities to use dynamic computerised 
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learning tools to explore mathematical relationships. Thus, the number of components were reduced to 

those for which there was likely to be evidence in the unit test. 

The second question addressed the level of rating. Raters faced the challenge of rating different artefacts 

that may contain evidence of work at more than one level on a given component. For example, a homework 

assignment may contain problems or tasks that do not require students to explain their reasoning, whereas 

in class assignments may require students to explain or justify their thinking about mathematical 

procedures and concepts. How should raters assign scores on a component when it may be present at 

different levels in a single artefact or a set of artefacts representing a given lesson? Research on artefacts 

has addressed this problem in different ways, but the studies that are most like the present Study use two 

types of guidelines: 1) raters assign a rating that reflects the highest level of performance for which there 

is evidence; or 2) raters assign a rating that reflects the preponderance of evidence from the artefacts. 

The artefact team reviewed artefacts from the pilot study using the current version of the scoring manual 

and adopted the former approach, e.g. raters were asked to assign the highest rating for which there was 

evidence in the daily artefacts. 

Artefact scoring manual 

Concurrently with the development of the artefact codes, the artefact team developed a separate scoring 

manual to help raters learn to apply the codes consistently. The artefact scoring manual presents the code 

definitions along with exemplars at each performance level. The format of the manual reflects on past 

experiences (Borko et al., 2005[13]), as well as other research on artefact-based measurement of 

instructional practices (Joyce, 2016[21]; Gitomer, n.d.[22]). This experience suggests that providing 

exemplars at every performance level would help raters understand the components and levels and would 

support them in applying the codes to artefacts sampled as part of the Study. For each rating point on each 

component, there is an associated image that contains a portion of an artefact to illustrate classroom 

materials that reflect that specific performance level. The examples were taken from the artefacts 

submitted by the countries/economies during the pilot study. Exemplars from all participating 

countries/economies were included in the Artefact scoring manual (see Annex C for more details). 

In addition, at the end of the manual there are four master-rated complete daily sets of artefacts, exactly 

as raters would have reviewed them; the annotated ratings show the evidence used to justify the rating 

given on each component. 

Artefacts to measure topic coverage of quadratic equations 

Research has shown that a significant predictor of student mathematics achievement is student opportunity 

to learn content, e.g. whether specific mathematical topics are taught (Schmidt, 2004[24]; Schmidt et al., 

2001[25]). In the Study, the primary source of information about topic coverage of quadratic equations was 

the instructional logs completed as part of the teacher pre-questionnaire in which teachers were asked to 

document the content they teach on quadratic equations between the pre- and the post-test (see Chapter 9 

for more details). Teachers were asked to enter the date and the duration for each lesson on quadratic 

equations’ topics, such as handling algebraic expressions (working with brackets and terms) or solving 

quadratic equations by completing the square or finding roots in graphical presentations (see Annex D on 

teacher questionnaires). 

The Study’s pilot phase, however, revealed that teachers were not always systematic to complete the 

instructional log question. By contrast, artefacts collected from teachers seemed to provide exhaustive and 

relevant information on topic coverage of quadratic equations. Consequently, artefacts on four days of 

teaching quadratics equations were rated in terms of which specific quadratic equation topics were covered 

during mathematics lessons. 



   11 

GLOBAL TEACHING INSIGHTS © OECD 2020 
  

Global Teaching InSights (resulting from the TALIS Video Study project) included the following topics of 

quadratic equations to rate the artefacts:  

 factoring expressions 

 solving quadratic equations by factorising 

 solving quadratic equations by completing the square 

 solving quadratic equations by finding roots in a graphical representation 

 deriving the quadratic formula and/or solving quadratic equations by using the quadratic formula 

 examining relationship between the value of the discriminant and the number of solutions to a 

quadratic equation 

 discussing different cases of 𝑎𝑥2 + 𝑏𝑥 + 𝑐 = 0 depending on values of 𝑎, 𝑏, 𝑐 

 exploring quadratic functions 

 applying mathematics to real life situations. 
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