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General Notes 

Rating terminology 

Rating videos of classroom interactions is complex work.  There are three resources you will use to code 
the TALIS Video lessons.  You will use the codes (indicator or component/holistic domain rating codes), 
this training manual, and the training videos.  The codes provide the rating scales, the training manual 
explains how to apply those scales and provides critical definitions and examples of the scales, and the 
training videos provide embodied examples of the application of the codes to actual classroom 
interactions.  You will need all three to develop a strong understanding of the codes. 
  
There are a number of key terms that will help you understand the remainder of the training manual.  
They are defined below and represented in Diagram 1.  
 
Table 1. Important TALIS Video terms and definitions 

Term Definition 

Domain One of the six aspects of teaching that supports students’ learning and is measured 
by the TALIS Video observation codes.  Each domain is comprised of components 
(which the rater uses to assign holistic domain ratings) and indicators. 

Component A code that applies to higher inference classroom interactions and rates the 
interactions on a four-point scale. They are rated every 16 minutes. 

Holistic domain 
rating 

A holistic code that is created by the rater after rating the components.  Due to the 
dependence of holistic domain ratings on components, they necessarily apply to 
higher inference classroom interactions and are rated on a four-point scale.  

Indicator    A code that applies to lower inference classroom interactions and either 
categorizes or rates the interactions on a scoring scale.  They are rated every 8 
minutes. 

Descriptor A description of the interactions that characterize each score point of components 
or indicators. 

Score point  The numerical rating assigned by raters to each component, holistic domain rating, 
and indicator based on the associated descriptor. 
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Diagram 1. Indicators Key Terms 
   
                   

 
 
 

The rating process 

Indicators are rated every 8 minutes.  Each segment should be treated independently.  Exceptions to this 
are noted in the manual.   
 
Many countries plan to rate using transcripts.  These countries will mark up the transcripts as directed, 
using shorthand and highlighting tools.  A few countries will not work with transcripts and instead plan 
to take notes while the video is playing.  For these countries, raters must take notes in their native 
language for the entire segment.   To the degree possible, the raters should use abbreviations and 
shorthand in order to scribe what is being said by the students and teacher.   
 
Raters may start and stop the videos as needed to take notes and/or annotate the transcript. At the end 
of the segment, raters will stop the video and then assign ratings for indicators in the corresponding 
scoring sheet.  
 
Raters rating the indicators will use the varied scales and categories required by the indicators, most 
commonly using a 3-point scale.  
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The cognitive process of rating 

Raters should always begin by reading the description of the indicator in the far left box of the rubric.  
[S]he should then go to the lowest level on the scale (the 1 score point or the lowest level on an 
indicator that is not categorical) and read the first descriptor.  The rater should then review her notes 
for evidence that would support that descriptor.  If the evidence does not support that descriptor, the 
rater should move up to the next score point.  This process should continue until the rater finds the 
proper score point for the descriptor and evidence.  If there is more than one descriptor for a given 
score point (e.g., see diagram 1), the rater should carry out the process multiple times.  This may lead to 
different score points for a given indicator.  If this occurs, the rater must make a judgment about which 
rating to assign based on the preponderance of evidence (explained further below).  For indicators that 
are categorical, the rater should read through all categories every time she rates that indicator. 
 
We expect some of the teaching practices described in the protocol to be rare, and therefore they may 
appear infrequently or not at all in some lessons. We also expect that the teaching practices described in 
the protocol will not appear all at once in one segment of instruction or even in one lesson. For example, 
a lesson with clear instructional content being delivered might not present opportunities for the teacher 
and students to show persistence through challenges. Giving this video a 1 in Persistence does not mean 
the teacher is doing a poor job. Rather, it means that no challenges arose during the segment of 
instruction being coded. This example is applicable to other codes in the protocol as well (e.g. 
mathematical summary, real-world connections). Some of the indicator codes, are more descriptive in 
nature (e.g., time of the lesson, activity structure, technology) and should not be thought about in terms 
of quality. 
 
The goal of the study is to understand the range of teaching practices that appear in classrooms around 
the world.  The first step is to accurately record what is happening, the analysis will determine within 
each country, which practices are associated with positive student outcomes.  We fully expect that 
practices related to positive outcomes in one country will not be positively related to outcomes in other 
countries (e.g., working regularly in small groups, using technology, etc.).  Your goal is to accurately 
document what occurs in the lessons so that the analysis can determine how practices are related to 
outcomes across the lessons in your country’s study. 
 

Assumptions about teacher’s intent 

Because of how TALIS Video samples instruction – i.e., we asked teachers to allow us to record lessons 
on quadratic equations – the rater should assume that the activities in the recorded lessons are related 
to quadratic equations, unless there is very strong evidence to the contrary. 
 

Consulting artefacts 

Many times teachers repeat or read aloud whatever is written on the board or in front of students on 
their desks.  In these cases, the rater does not have to review the artefacts.  If the teacher does not do 
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this, the rater should always look for the artefacts and review them to assist with the rating process.  
This is especially important in making judgments about student cognitive engagement. 
 

Preponderance of evidence 

It is highly likely that evidence will not always line up neatly under a single score point.  The rater must 
then make a judgment about which score point most of the evidence supports.  For example, there may 
be some evidence in a segment that falls under a rating of 2, but if most of the evidence falls under a 
rating of 3, then a rating of 3 may be more applicable.  
 

Whose behavior counts? 

Each indicator requires the rater to pay attention to specific evidence in order to rate.  That evidence 
comes from one of three places: the teacher, the students, or both the teacher and the students.  For 
each indicator, the source of evidence is noted. 
 
 
Judging the frequency of certain behaviors 
 
Often the score descriptor will have a word that refers to the frequency with which some behavior 
occurred.  That frequency should be judged against the segment length (e.g., 8 minutes).  It also should 
take account of the rater’s judgment.  The following guidelines should steer raters to their ratings, 
however, the rater should not use the rules below formulaically.   
 
Table 2.  Frequency language and number of occurrences 

Frequency of occurrence Frequency language in rubric 

1 Rare/occasionally 

2 A handful/a couple/few 

3 Some/sometimes/often/most 

4 Frequent 

All All 

 

Rating the Last Segment 

At the end of a video when a segment is less than 8 minutes, raters will carry out one of two actions: 
1. If the remaining minutes are greater than or equal to 4 minutes, create a new segment.   
2. If the remaining minutes are less than 4 minutes, append the remaining minutes to the 

previous segment. 
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Table 3. Exemplar video lengths and number of indicator segments 
 

Video Length Number of Indicator Segments 

32:00 4 

36:03 5 

40:00 5 

42:15 5 

48:00 6 

 

Weighting of descriptors within an indicator:  

Some indicator score points have more than one descriptor (e.g., see diagram 1).  The descriptors are 
not listed in order of importance.  They are equally important. Raters should rate each descriptor 
separately.  If there are differences (e.g., one descriptor has evidence to support a 2 and the second 
descriptor has evidence to support a 3), the rater should weigh all the descriptors equally and evidence 
holistically and determine an overall rating.  Usually this will lead to a rating in the middle of the two 
discrepant descriptors.  Use benchmarks to assist in making decisions.      
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Classroom Management Domain Indicators 

Time on Task 

● Definition of Time on Task: the amount of time the group of students spends on mathematics or 
mathematical activities. 

○ 1: 50% of the segment or more (4 minutes or more) is lost to tasks and activities not 
focused on mathematical learning 

○ 2: Between 25% and 49% of the segment (2 mins to 3 mins 59 secs is lost to tasks and 
activities not focused on mathematical learning 

○ 3: Between 24% and 7% of the segment (30 seconds to 1 min 59 secs) is lost to tasks and 
activities not focused on mathematical learning 

○ 4: Less than 6% of the segment (30 seconds or less) is lost to tasks and activities not 
focused on mathematical learning 

● Any time that the classroom of students does not spend on mathematics should be accounted 
for in this code. 

● We are not trying to capture differences within a classroom of students in this code.  Teachers 
often ask students to do something and not all students do it at the same pace.  For example, a 
teacher might ask a class of 25 students to take out their books and turn to page 65.  Most 
students might do this, but the rater could notice 2 students who continue to chat and get out 
their books after the other students. The rater should pay attention to what the whole class is 
doing, not those two students. 

● In cases where many students (half or more of the students in the classroom) do not do what 
the teacher has asked or are no longer engaged in a mathematical activity, the rater should 
count loss of time on task. 

● In this code we are most interested in the time spent on any mathematical activity – the 
importance or quality of that activity should NOT be judged in this code.  If the class is carrying 
out a mathematical activity, this counts as time on task.   

○ E.g., If the teacher was talking about an “IB test” (a test that is not part of the lesson 
but one that the students will all take), and the teacher was explaining that when 
taking such a test, the student should think about how to communicate clearly about 
the mathematics with the test’s assessor – using descriptive words and writing all 
equations carefully, this would count as time on task.  This counts because the teacher 
was talking about general test taking skills in math.  If the teacher was talking about 
getting a good night sleep the night before, we would count that as wasted time.   

● Behaviors such as a pledge, prayer, and greetings/bows at the beginning of the class will be 
counted as loss of instructional time. 

● Evidence: teacher and students  
 

Activity Structure and Frequency 

● Definition of Activity Structure: 
o Individual work: teacher is silent or helping students individually; students carry out 

mathematical work individually, often at their seats.   
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o Pairs: teacher is silent or helping students in groups of two; students carry out 
mathematical work in groups of two.   

o Small group: teacher is silent or helping students in groups of three or more, students 
carry out mathematical work in groups of three or more.   

o Whole group: teacher addresses students as a whole class; mathematical work is carried 
out as a whole group. 

● Definitions of Length of use:  
o Not used: activity structure is not used in the segment.  
o Briefly: activity structure is used for less 50% or less than 4 mins 
o More than briefly: activity structure is used for 50-99% or 4-7:59 mins  
o Used the entire segment: the whole segment or 8 mins 

● When rating, begin with the structure the teacher has asked students to use (e.g., individual or 
pair work), unless you have strong evidence to the contrary.  “Strong evidence to the contrary” 
is when more than half of the students are using a different structure than indicated by the 
teacher. 

● If there is no explicit statement about what grouping the students should use, the rater should 
go back to when the activity began and try to determine what grouping was implied by the 
teacher.   

● If it is difficult to tell what structure was implied or there are different structures are being used 
by students (e.g., 2/3 of the class is working individually but 1/3 is working in pairs) the rater 
should use the following rules: 

o Determine what structure half or more of the class is using and use that as the code for 
all of the class. 

o If the class uses a mixture of structures and none of them reach the level of “half or 
more of the class”, code the largest sized group activity structure being used. 

● The rater will need to pay attention to timestamps on the video to rate this correctly. 
● When students are working at their seats individually and the teacher addresses all of them, 

that counts as whole group. There will be two things coded when that happens: individual work 
and whole group. The same principle applies if the teacher addresses the whole group while 
students are working in pairs or in small groups. Both should be coded depending on the 
amount of time used for each. 

● Individual work is not always silent. Students often talk to their neighbor during individual work; 
this does not mean they are working in pairs or groups. Pay careful attention to the structure 
stated or implied by the teacher.  If the norm appears to be that students are allowed to talk to 
one another during individual work, this should still be counted as individual work.  

● Mental shortcut:  Focus on half of the segment.   
● For “down time” when there is no instruction going on and students are not working on 

mathematics, code the activity structure as “individual”, unless the teacher is addressing the 
students as a group, for which we will code “whole group”. 

● Specific examples: 
o When the teacher is writing or has something written at the front of the room and 

students are taking notes, this is considered whole group. 
o If the teacher says “go ahead and get started on your worksheet” and the students 

begin to work quietly individually, this should be coded as individual work. 
● Evidence: teacher and students 
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Social-Emotional Support Domain Indicators 

Persistence 

● Definition of Persistence:  a student or students show effort to address an error or struggle over 
time. 

● This code belongs to the social-emotional domain.  The rater’s focus should be on the students’ 
emotional experience of error and/or struggle.  

● Engagement in cognitively challenging mathematics is NOT what is measured in this code.  The 
rater should identify errors of which the student is aware or the presence of (emotional) 
struggle. 

● The error or struggle that is coded may be for a single student or a group of students or the 
whole class. 

● We presume that if a student keeps struggling through difficulties (even if the teacher does not 
intervene) there is the presence of persistence.   

● If problems or difficulties are resolved by the individual student who made the error OR at the 
class level, they are considered to be addressed. 

● The rater should first ask: Is there an error or struggle? And is this error or struggle about the 
mathematics of the lesson? If yes, to what degree did the students continue to show efforts to 
address the error or struggle?  

● Examples of struggle include but are not limited to: 
o S: “I don’t understand.” “I am confused.”  “I get lost here.”  “This is too hard!”  “I can’t 

do this.” 
o There are repeated efforts to understand or solve a problem that have demonstrated 

emotions (e.g., frustration, anger, confusion) associated with those efforts.  This could 
look like a student or group of students showing they do not understand, seeking 
teacher guidance, following the guidance the teacher provides, not being successful in 
reaching the correct answer AND showing confusion and/or frustration with their 
inability to reach the correct answer. 

● Examples of errors of which the student is aware include but are not limited to: 
o The teacher states or notes physically (e.g., pointing) that the student’s answer, 

procedure, or thinking is incorrect or problematic. 
o The student states or writes that s/he made a mistake, got something wrong, or carried 

out the mathematics incorrectly. 
● The following are generally NOT evidence of error or struggle: 

o Students asking if they are on the right track 
o Students clarifying or asking the teacher to check the correctness of procedures or 

answers they have developed  
o Students’ general questions or uncertainty 
o Working on an activity or problem for a long time 
o A teacher being highly prescriptive about certain aspects of the activities (for example, 

how students are formatting or decorating a poster, the specific mathematical language 
the teacher prefers the students use, the teacher reminding students about how to 
name a mathematical idea, procedure or process, etc.) 
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● A rating of 1 will be given if there is no error or struggle. This does not indicate a low level of 
persistence generally for the teacher and students, but rather, there is no evidence of 
persistence shown in the specific segment being rated. 

● There is a difference between a student simply reporting an error and a student exhibiting 
evidence that they understand they made an error or saying they are struggling. 

● If the student has already resolved the error and is reporting that they made that error but have 
resolved it, that situation is not eligible for persistence because the error has happened in the 
past.  The examples below should not be counted as evidence of persistence. 

o (Student raises hand)   
S: Teacher, I just realized I made the same mistake Gabriella and Ben made.  But I fixed 
it. 
T:  Ah good! You have to be very careful when you substitute.  It is easy to make a sign 
mistake and the whole problem will be wrong. 

o (Teacher circulating among the students) 
T: How are you doing Naoko? 
S: I think I understand.  At first I did not know how to represent the relationship 
between the length of the sides of the rectangle and the maximum area, but Kenji 
explained it to our good and we understand. 
T:  Good.  Can you show me? 
(Student explains) 

● Evidence: teacher and students  
 

Requests for public sharing  

● The focus of this code is on the degree to which teacher’s request students participate in the 
mathematical conversation of the classroom. We count any type of public sharing in this code.   

● Definition of terms: 
○ Limited detail: This describes student contributions that briefly name an answer but do 

not reveal students’ thinking processes or rationales. 
 Examples: Naming a numeric answer; naming a mathematical term; providing a 

definition of a term or process. 
○ More than limited detail: This describes student contributions that reveal students’ 

thinking processes or rationales.  
 Examples: Explaining or describing procedures taken or reasoning behind 

procedures taken. 
○ Distinction between “public” and “private”: Public refers to sharing student thinking in 

front of the whole class; private work refers to what’s going on in students’ minds or on 
their papers in front of them. 

● It does not matter if the teacher made the request to the whole class or toward specific 
students. The focus in this code is on the request resulting in public access to students’ thinking. 

● Choral responses can count for this code.  They can count because this code is trying to 
determine the degree to which students contribute to the discourse and what types of thinking 
are contributed. In other codes we are stricter in the degree to which the students’ talk must 
represent a social-emotional risk. 
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● The word “some” in the 3 descriptor “Some shared work has more than limited detail” requires 
two or more instances of “more than limited detail”.    

● The word “rare” in the 1 descriptor allows the teacher to request student thinking once without 
moving the rating up to a 2.  

● Evidence: teacher and students  
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Discourse Domain Indicators 

Discussion opportunities 

● Definition of terms: 
○ Discussion: extended conversations between and among the teacher and many students 

toward a learning goal. Although the teacher guides the discussion towards a learning 
goal, discussions are predominantly based on students’ ideas and characterized by 
student-to-student interaction.  

○ Learning objective: The goal for student learning around which the lesson is based. 
● There must be both an extended conversation with students speaking to one another (or one 

another’s ideas) and that conversation must be directed toward a learning goal by the teacher in 
order to be counted in this code. 

● Only discussion around mathematics is counted as evidence for this indicator. 
● If the discussion occurs over multiple segments but the rater does not realize the discussion 

qualifies as a discussion until a later segment, the rater should determine the segment in which 
the discussion started and then change the rating on those segments (to a 2).  The need to 
change codes should be rare.  Discussions are defined in such a way that it generally should be 
obvious to the rater that the students are having a discussion.  Pay careful attention to the 
definition of discussion. 

● Example: Teacher hands each student a card with a quadratic equation written on it (e.g. one 
student has 2x2-x+1=3; another student has 3x2=5). Students are then asked to come up to the 
front of the room and tape their card into one of four sections of the white board – each 
student must sort his or her example of a quadratic equation based on the general form they 
match: (1) ax2+bx+c=0 (2) ax2=0 (3) ax2+bx =0 or (4) ax2+c=0. After sorting the examples, the 
teacher and students engage in the following whole group interaction.  

T: What structure do you believe to be most recognizable? 
Ss: The general one.  
T: The general one? The ones that have? 
S: The ones that have the same value in the exponent. 
T: “Value in the exponent”? If we look closely, all of them will have the same exponent in at 
least one of the terms. 
SN: The orange one over there is wrong.  
T: You say the general form is easiest. Because you understand the general formula best? Or 
because it is, in fact, the easiest one to identify. 
SN: I just chose it randomly.  
SN: It’s the one we started with. 
T: What are your criteria in classifying the easiest formula? There’s no wrong answer, but 
what criteria do you have in mind before saying which is the easiest one?  
SN: It should help me identify “ax2”. Then “bx” that is, “x” without the exponent. And “c”. It 
should have a value for “c”, regardless of what that is.  
T: Now, who thinks ax2=0 is the easiest one? (some Ss raise their hands) David, why? 
SN: Well, because, as you can see we can see the variable is raised to the same exponent so 
we have a group of signs.  
T: A group of signs… 
S: I mean, terms.  
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T: Terms…So maybe you’re thinking of these over here (pointing to examples students have 
sorted under ax2=0). So Maggie was looking for one that had a term with a squared variable, 
one with no exponent, and an individual number. Hence justifying his reason to look for that 
particular form instead of the others. It was the easiest one for him…Is that clear?...Now, do 
we follow blindly? Has he convinced us? Is that really the easiest form to identify? Or isn’t 
it? Luis?  
SN: ax2=0 is obviously the easiest one because it only has the ax2 term and nothing else.  
T: That’s it. It’s fine. In his case, I would have chosen the same one. Me. I speak for me. But 
Erika’s answer wasn’t wrong. Why? Because she’s taking into account every possible term 
we can be given. The complete general structure, right? …Now we will learn that it’s not 
only about classifying the structure it has. This will also lead us to a way of solving each 
equation… 
T: Moving along, following Luis’s criteria, what would the [next easiest] structure be?  
SN: ax2+bx=0  
SN: either one 
T: ax2+bx=0 or ax2+c=0?  
SN: I would choose ax2+bx=0.  
T: Why?  
S: Because well in my case, I would guide myself with the order of the general equation.  
T: The order of the general equation. 
S: So because the general form is ax2+bx+c, I would follow that order. Therefore, the next 
structure would be ax2+bx.  
T: But, what if it’s not following that particular order? I mean that’s ok, it’s a valid argument. 
The thing is, you adhere to that strategy, but what if the equation is not in the same order? 
What would you do? Felipe? 
SN: He already said that he’s following the order of the general structure.  
T: Mariam?  
SN: I would go with ax2+c=0.  
T: Why that one?  
S: Because it has only one literal coefficient. The same literal coefficient of ax2=0.  
T: it has a literal coefficient. Ok yes. Also it has only one variable. Speaking of literal 
coefficients, “C” is also a literal coefficient. What is the literal coefficient in c?  
SN: x to the… 
T:  x to the…x to the zero power, right? There it is. Meaning if we take this, we have x2, x1, 
and x0, because x0 equals 1, right? Is that clear? Now as he points out, both (ax2+c=0 and 
ax2+bx=0) are somewhat similar right? What’s different about them?  
SN: there’s an independent term.  
T: Exactly, there’s an independent term. Regardless, let’s see if we classified them correctly.   
<Teacher continues to lead the students in evaluating whether or not each example is 
sorted correctly> 
○ The exchange above exemplifies several features of discussion. First, the students’ ideas 

guide the direction of the discourse. For example, the teacher references “Luis’s idea” as 
one way to sort quadratic equations. Second, the teacher is shaping the discussion with 
the learning goals in mind. His questions focus on how to sort quadratic equations, but 
he mentions the idea that they will build upon this skill when they learn how to solve 
each type of equation. Third, the teacher asks students to respond directly to one 
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another. For example, he asks, “Has he convinced us? Is that really the easiest form to 
identify?” Fourth, the entire conversation lasts several minutes so it is considered an 
extended conversation.  

● Evidence: teacher and students 

Quality of Subject Matter Domain Indicators 

Explicit learning goals 

● Definition of Explicit learning goal(s): verbal or written statements about what students are 
expected to learn in the lesson. 

● There may be more than one learning goal in a lesson.  When the learning goal changes, the 
rater should code the new learning goal.  Otherwise the code for learning goal should be carried 
over from previous segments. 

● It is important for the rater to pay attention to exactly what the teacher says in order to code 
this properly. 

● When lesson goals are written on the board, raters should follow the same logic described 
above. In addition, the following rule should apply:  

o If the teacher mentions the EXPLICIT goal written on the board it should be considered 
explicit. 

o If the teacher does not mention the EXPLICIT goal written on the board it should be 
considered implicit. 

● The rater should ask herself whether the following statements can be completed to assist in 
determining the learning goal and its implicit or explicit nature.   

o The student will be able to …...  
o The student will understand/know……  

● The rater can ask herself “Did the teacher name an activity the students will do or something 
they will learn?” 

● Examples 
o Implicit examples: “So yesterday we left off solving incomplete quadratic equations.  

Today we will start with the next section in the chapter.”  “We will start with reviewing 
your homework and move on to the new material after that.” 

o Explicit examples: “Today we are going to work on understanding the relationships 
among three types of quadratic equations.” “Today you are going to learn how to solve 
quadratic equations in two ways.” 

● How to rate naming an activity, giving directions, or naming topics 
o Naming an activity:  When the teacher names and activity the students will be doing, 

that should be counted as a 2.  E.g., “Today we will go over incomplete and complete 
quadratic equations.”  “Today we are going to review everything we’ve learned on 
quadratic equations.”  “We will begin with a real-world problem and then move to 
general ways to solve quadratic equations.” 

o Giving students directions: Directions for completing a problem do not count as 
evidence for a 2.  The teacher must explicitly name the activity the students will 
complete at the grain size of the activity (not how to do a specific task).  The learning 
goal code is designed to capture a larger grain size that orients students to what they 
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are learning over a whole lesson, not a single problem. Raters should look at the 
directions on worksheets in front of students. 

Example of task directions: On the worksheet in front of the students, the 
worksheet reads “Below are 2 shapes, the larger shape has area A the smaller 
shape has area B.  Write expressions for the shaded area of each of the shapes 
below.”  The teacher then says, “What I'd like you to come up with for me 
please are expressions that describe the total shape in each question. So what 
combination of A and B make up each of the following shapes?”  What the 
teacher has said is a rephrasing of the directions for the problem.   

o Naming a topic: When teachers name a topic the students will be working on, this 
should be coded as a 2. E.g.,  “So the topic for today is quadratic equations.”; “We’ll 
continue today with completing the square.”; “This lesson builds on yesterday’s lesson.  
We will be looking at the p-q formula.” 

● Naming the topic that will be covered or stating and activity the students will do count as a 2. 
● Evidence: teacher  

Accuracy 

● Definitions 
o Major error:  Mathematical mistakes of various types that are built upon in subsequent 

work and/or significantly undermine students’ ability to meet the learning goal.  Major 
errors may include incorrect use of mathematical terms or representations, incorrectly 
solving problems, or incorrectly specifying a problem or the steps to solve it. 

o Minor error or imprecision: Mathematical mistakes of various types that are not built 
upon in subsequent work.  In general minor errors do not significantly impact students’ 
ability to meet the learning goal.  These mistakes may be incorrect conventions (e.g., 
incorrect use of symbols or axes), incorrect use of mathematical terms (e.g., incomplete 
and complete quadratic equations, equation, etc.) or incorrect use of representations 
(e.g., parabolas, tables, etc.). 

 Errors and imprecisions are not identical, but they are treated the same in the 
rating scheme, so it is not generally necessary to distinguish between them. 

● Judgments are to be made based on the public content the teacher presents.  
● If the rater cannot see the students’ mathematical work, presume it is accurate unless there is 

evidence to the contrary. 
● A corrected error should not be counted as an error. 

o If an error made in a previous segment was corrected, the rater should return to all 
previous segments where the error was counted and change the score to a 3.  

● Raters need to have clear evidence to demonstrate that there is an error or imprecision.  If the 
mathematics feels generally murky, that should be coded in Clarity (a component, not an 
indicator).  

● It is most important that errors get resolved or addressed. If an error gets resolved in a later 
segment, raters can go back to change the accuracy rating in the previous segment(s). 

● Students may make errors or have significant imprecisions.  If they are public and the teacher 
leaves them uncorrected or unspecified, the rater should take this into account. 

● Guidance on major and minor errors.   
o Arithmetic errors – count as minor, as long as not built on 
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o Mis-speaking – count as minor, as long as not built on 
o Incomplete specification -- count as minor 
o Poorly specified problems – count as minor 

● Examples:  
o Teacher said discard the “x” in the equation, this is an example of imprecision; this is 

minor.  
o Teacher did not work the equation to 0; this is a minor error.  
o The teacher is helping students learn to solve word problems that include quadratic 

equations.  The teacher does not tell the students to take account of the units in setting 
up the problem.  As students work through the problem, the students and teacher 
realize that the units have not been properly converted.  The class corrects the units and 
completes the problem.  This is a major error because although they units eventually get 
corrected (the correction of arithmetic – and therefore, minor – error), the error of not 
teaching the students to take account of the problem’s units when solving word 
problems is not corrected.  The latter is a major error. 

● Sometimes teachers introduce an error for a specific reason.  Such a teaching decision might not 
become visible in the 8-minute segment.  If this occurs, the rater should go back and change the 
rating from previous segment(s) to reflect this. 

● Imprecisions/errors that we are choosing not to count because we do not know whether a 
number system has been specified. 

o Rationale: It is fairly common in our videos that a teacher and the class are clearly 
working within the real number system but there is no clear specification that this is the 
case. This may be because it is, in fact, implicit. Or it may be that it was specified in a 
prior class, or at the beginning of the unit. Because we don’t have that information, we 
can’t easily determine whether certain statements are correct or not. For example, a 
statement like “the equation has no roots” is generally not true, but might be true 
under the real number system.  

o Scoring rule: If there is no contextual information to tell us whether the students know 
what number system they are working in AND a statement might be true or false 
depending on what number system they are working in, we do NOT count it as a major 
or minor error or imprecision. 

 Example: The square root of negative numbers does not exist. 
 
Teacher says that the following cannot be solved:  x2 + 25 = 0 because “you 
cannot take the square root of a negative number”  

 
T: If instead of having X squared minus sixteen I have X squared plus sixteen, 
what happens? It’s solved in the same way. The X squared is left alone, I 
move sixteen to the other side, changing the sign. What happens here when 
I take the square root? What am I left with? The square root of a negative 
number. What happens with the square root of a negative number? This 
solution, therefore, doesn’t exist… That is, this equation has no solution. 
 

 Example:  We do not know if real-numbers coefficients have been 
specified. Complex roots are mentioned as something to come, but we 
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don’t know if this will be addressed much later (like later in high school) 
or tomorrow.  

 
T: a, b, and c belong to the real numbers, OK? They belong to the real 
numbers. Let’s move on. How many solutions will a quadratic equation 
have? Two. Those solutions, can they belong to the real numbers or another 
set? They could be complex numbers. So the coefficients belong to the real 
numbers, but the solutions may be real or complex numbers, which is 
something we will discuss later.  

● Imprecisions/errors that we are choosing not to count because of between-country differences 
in what is considered accurate 

o Rationale: On certain subtle points there may be differences from one country to 
another in what conventions are considered acceptable in language. In a few identified 
cases, raters are instructed to not rate these items as errors so that we can maintain the 
ability to make comparisons in the analysis. These cases are listed below. 

o Scoring rule: If a teacher (or student) states that a number has two square roots, one 
positive and one negative, do not consider this an error. Likewise, if a teacher (or 
student) states that a number has one square root and that the positive or negative of 
that root square to the number do not consider this an error. Different conventions may 
be in effect as to whether “a square root” refers to the principle root or may refer to 
any root. 

 Example: “So when we calculate the square root of 4 we get plus or 
minus two.”  

Caution: The language should otherwise be correct, so if the teacher 
overgeneralizes and says a quadratic equation will always have a positive 
and negative root, that is still incorrect. 

 
Caution: The square root symbol, absent a +/- or - sign in front of it, does 
conventionally denote the positive square root. Therefore a statement that 
that symbol always means both roots would still be considered incorrect. 
(The +/- generally needs to be written explicitly if that is what is meant.) 

o Scoring rule: Number of solutions to a quadratic equation. Do not count as an automatic 
error if a teacher (or student) states that the number of solutions to a quadratic is 
always 2. Likewise, do not count as an automatic error of the teacher states that the 
number of solutions can be 0, 1, or 2. Alternately, a teacher may describe a root as a 
single solution or as two solutions that are the same; we count neither statement as an 
error, because the convention around how this is described differs between countries.  

 Example: “T: And here, we also have two solutions that also belong to 
the real numbers. But if you notice, here the guys, Bryan’s group got 
minus 2 and minus 2, right? They got two solutions that are equal, 
which is the same as having one solution, yes? They only got one 
solution. 

 Example: “And in general, in general there should be always two 
solutions to a quadratic equation. But sometimes they might be 
equivalent, or if we are only looking for real solutions there be no real 
solutions. ”  



19 
 

Caution: Of course the description should still be accurate to the problem at 
hand, so if a teacher describes an equation with one solution as having none 
this would still be incorrect.  

● Evidence: teacher and students 

Real-world connections 

● Definitions: Real-world connections are connections between the mathematics and students’ 
lives outside of school. 

● Definitions and examples for weak, moderate, and strong connections 
o Weak:  The connection does not contain details about either the mathematics or the 

real-world context.  The link between the mathematics and/or the real-world context is 
vague. 

o Moderate: The connection contains some details about either the mathematics or the 
real-world context.  The link between the mathematics and/or the real-world context is 
clear or vague. 

o Strong: The connection contains details about both the mathematics and the real-world 
context, linking these details to one another clearly. 

● In order to count as a real-world connection, the connection must be related to the purpose of 
the lesson. 

● Referencing something that occurs in students’ experiences outside of school without 
connecting that to the mathematics to be learned does not count as a connection. 

● Rating rules: 
o Many weak connections should be rated a 1. 
o A mixture of moderate and weak connections should be rated a 2. 
o If the detailed mathematics being linked to concerns arithmetic, this should be 

considered a moderate connection. For example: 
 
S: We plug in negative 2, and then it would be negative 7 and then negative 1.- 
detailed. 
T:  Great, and so, you're right.  
S:  But if you multiply them together, it would equal 7.  
T: It would equal positive 7. But here is the thing; in the context of the problem, 
does it make sense to me to say: “Hey, JE, I need a door and the dimensions of the 
door are gonna be negative 7 meters by negative 1 meter”. Does that make sense?  
S: No. 
T: No, right? But you're right that's it a correct answer, but for answering a world 
problem that is talking about area of a rectangle, it doesn't make sense, okay? 

Connecting mathematical topics 

● Definition: The extent to which the quadratic equations topic under consideration in the lesson 
is being learned is explicitly connected to topics outside of the quadratic equations subtopics 
measured in TALIS Video  

● Completing the square and quadratic functions should NOT be counted in this code because 
they are a part of some jurisdiction’s teaching of quadratic equations in the TALIS Video study. 
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● These topics have been defined in other TALIS Video instrumentation as being a part of 
quadratic equations and therefore if connections in the lesson are being made to these topics, 
they should NOT be counted as connections for this code. 

o Handling algebraic expressions (working with brackets and terms)  
o Binominal formulae: a2-b2 or a2+2ab+b2   
o Introducing one form of a quadratic equation   
o Solving quadratic equations by ...   

 completing the square 
 factorizing 
 quadratic formula X= (-b +/- SQRT(b2-4ac)) / 2a 
 finding roots in a graphical representation 

o Discuss different cases of ax2+bx+c=0 depending on values of a, b, c  
o Quadratic functions (definition, plotting and transforming graphs, etc.) 

● Connections to algebraic processes that have to be carried out in order to solve a quadratic 
equation do not count as connections.  Mathematical identities and rules also do not count as 
connections, no matter how formally named. For example, the following does NOT count as a 
connection: 

Example 1: T:  Bring it to the same denominator. 6th grade.  You know this. 
Example 2: T:  The product of two numbers is 0, at least one of them is 0. 

● This is an example of a weak connection: 
T: In the 8th grade we were only able to solve linear equations. If we had a squared variable 
there then we were hoping that somehow the squares would cancel down or dissolve. But 
now we have learned ...how easily we can solve a quadratic equation. 

● Examples of connecting mathematical topics: 
Moderate – specific but somewhat vague 
T: The same way we did with linear equations, where the objective was to isolate the 
unknown to find the value in it, we have to do something similar in this kind of equation. But 
we have to take into account that the way to solve these exercises will be different, since 
the variable in this case is quadratic.  
 
Moderate—specific but somewhat vague 
S:  If I do that step then the problem of solving a quadratic equation with one unknown 
changes into the question of solving linear equation. 
 
 
Strong – specific and detailed 
T:  How many solutions did you have in seventh grade? One, right? For simultaneous 
equations we did in eighth grade, how many pairs did you have? Only one pair, right? x is 
this and y is that. This is a new type of equation which gives two solutions. We're seeing this 
for the first time.  

● Evidence: teacher and students  

Mathematical summary 

● Definition of terms: 
o Explicit: Stated clearly, verbally or in written form. 
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o Implicit: Implied, not specifically or clearly stated. 
● Summaries can be made by the teacher or the students. 
● The only summaries that should be counted in this code are ones that review the mathematics 

in this lesson.   
● Do not count summaries of previous or future lessons. 
● If there are multiple summaries, use the best one and rate based on the quality of that 

summary.   
● Code the summary in the segment in which it occurs. 
● Summaries that are in front of the whole class OR to a smaller number of students (individuals, 

pairs, groups of students) should be counted. 
● Example of mathematical summary: 

o T: Let’s make a conclusion. What is the discriminant of Δ? 
  E: b squared minus 4ac. 

T：So the condition of roots of quadratic equation with one unknown and the 
discriminant of roots? What’s the relationship between them? 
E: When b squared minus 4ac is greater than 0, the equation has two unequal real roots. 
When b squared minus 4ac is equal to 0, the equation has two equal real roots. When b 
squared minus 4ac is less than 0, the equation has no real roots. 

● In order to move from one to two, the summary needs to include an explicit review of the 
mathematics in the lesson.   

● If the summary reviews a significant amount of work, but is vague, rate it a 2. 
● Evidence: teacher and students 

Types of representation 

● Definitions and examples 
○ Graphs: Examples include, but are not limited to, bar graphs, line graphs, and graphs on 

the Cartesian plane. 
o Tables:  A table is an arrangement of numbers, signs, or words that exhibits a set of facts 

or relations in a definite, compact, and comprehensive form. Lists of ordered pairs count 
as a table. 

o Drawings or Diagrams: Drawing must include information relevant for solving the 
problem.  It does not count as a drawing if the symbols are spatially arranged to 
highlight certain features, if arrows are pointing to certain symbols to highlight them, or 
if arrows or other nonstandard marks are used in place of standard symbols (e.g., an 
arrow is used instead of an equal sign)). A scheme or conceptual map would count as a 
drawing. 

o Equations and expressions: Examples include y=ax2 + bx + c.  Expressions include 2x2 + 4 
o Objects: Physical objects used as representations, e.g., a sheet of paper; a miniature of 

the Eiffel Tower or San Francisco Golden Gate Bridge to show parabolas. 
● The rater should not make judgments about how well a particular representation was used.  This 

code is designed to capture the fact that the representation was present in the segment.  
● Rating rules 

○ If a teacher is using a physical object for something other than learning about the 
lesson’s goal, do not count it. 
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○ If a teacher references a physical object, but the physical object is not in the room (e.g. 
the Eiffel Tower), do not count it.  

○ If there is a representation in the view of the camera, but it is not used by teachers or 
students, do not count it. 

○ If the teacher or students use a representation in a segment, it can continue to be 
counted as long as it is still visible to students AND the rater has reason to believe it may 
be being used by the students.   

○ If the students switch activities and the representation is still visible, but no longer a 
part of the new activity, do not count that representation. 

○ If a teacher draws a parabola that is intended to show a specific quadratic equation or 
idea about a quadratic equation, this should be coded as a graph (even if the axes are 
not marked); it should not be coded as a drawing. 

● Examples that do not count: 
○ The teacher has many triangles that are meant to be cut apart to make a puzzle.  On 

each edge of each triangle, there is a single quadratic equation in some form.  Students 
solve the equations to then match up the edges of the triangles to form a shape.  The 
triangles and the resulting shape do not count because they do not have to do with the 
lesson’s goal which is factorizing and solving quadratic equations. 

● Evidence: teacher and students   

Organization of procedural instruction 

● Procedures are instructions for completing a mathematical algorithm or task (e.g., the 
presentation of new procedures, review of previously learned material, and descriptions of 
procedures used in the context of solving a problem/ problems). 

● A teacher may teach a process or procedure for completing a task without explicitly identifying 
the process as one that could be used across similar tasks.  These procedures should count as 
procedural instruction. 

● The rater should ask herself: 
o Is a procedure being taught?  Name it. 
o How correct, detailed, and organized is it? 

● Features of organization and detail 
o Physical organization 

 Supports note-taking 
 Legible 
 If the student only had the notes, would she be able to follow the mathematics? 

o Logical organization 
 Linear 
 “Asides” and “loops” are noted for students 
 Steps may be identified and used consistently when using the procedure 
 There may be explanations for why certain mathematical procedures and 

processes are allowed or are sensible 
o How to think about the procedure 

 Modeling metacognition “So the first step I ask myself is what kind of quadratic I 
have” or “Now at this point, I have to go back and check that the roots make 
sense.” 
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 Identifying clear steps 
 Identifying ways to check if the student has carried out the procedure correctly. 

o Use of examples 
 The language used to work through the example is consistent across examples. 
 Comparisons and contrasts between examples show students important aspects 

of the procedure or process. 
● When students are performing or doing repetitive algorithms, and there is not a procedure 

being taught, it should be rated a 1.  
● When there are errors during procedures or processes, the rater must consider how those 

errors impact the students’ opportunity to meet the learning goal(s).  
o If there are errors that significantly impact students’ opportunities to meet the learning 

goal, then the segment should be rated a 1.  
o If there are errors that do not significantly impact students’ opportunities to meet the 

learning goal, then depending on the other evidence available, a score of 2 or 3 may be 
considered. 

● Evidence: teacher and students 

Student Cognitive Engagement Domain Indicators 

Metacognition 
● Metacognition is the act of thinking about or reflecting upon one’s own thinking.  
● Examples of metacognition: 

o The students have been solving quadratic equations using different approaches and the 
class is reviewing them on the board.  The teacher says, “These are good solutions.  
Ximena, can you look at number 7 and think about why you did what you did?  Why did 
you think it was a good idea to use the complete the square approach?” 

 
o Students are working in groups and the teacher circulates to look over their group work. 

T: How are you thinking you will approach the problem?  What approaches have you 
already considered? 
S1: We thought about factorizing but that seemed too hard because of the fractions. 
S2: And we thought about using the quadratic method because we can always use that. 
T:  Ok, did you consider completing the square? 
S1: No. 

● Evidence: teacher and students 

Repetitive use opportunities 
● This code refers to the opportunities students have to practice a particular skill/procedure 

repeatedly. The underlying idea the rater should keep in mind is that students need the 
opportunity to carry out the same pattern of thinking multiple times in order to become 
proficient. 

● The degree to which there are repetitive use opportunities must be judged against the 
skill/procedure they are learning. 

● The skill/procedure must be tied to the learning goal.  
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● There must be 2 or more problems of the same “type” in order for the condition of “repetitive” 
to be met. 

● The rater must keep track of the time in this code. 
● The rater should gather the artefacts to judge this code when needed. 
● The rater should ask what the student is practicing. 

o Students might be practicing picking one strategy (of a few strategies) to solve the 
problem. 

o Students might be practicing a single strategy.  
● If teacher and students are reviewing answers to homework or an independent activity, to arrive 

at a rating, ask the question, “To what degree is there evidence students are carrying out the 
procedure/mathematics during the review?”  

o For example, if teacher and students are reviewing homework answers and steps to 
arrive at those answers, this does not count as repetitive use opportunities. Students 
must be doing the work themselves for it to count.  

● If students appear to be working on a group of problems and there are more than 2 of a type, 
this may count as repetitive use.  You do NOT need to have evidence of exactly how many 
problems the students completed. 

● If students have been given a group of problems to work on and then the teacher goes through 
these problems together with students on the board, but only one problem is reviewed in for 
the entire segment, this is viewed as a continuation of the problem set and therefore can be 
counted as a 3. 

● Evidence: students 

Technology for understanding 
● Technology for understanding requires a tool that requires electricity.  
● The focus of the code is on conceptual understanding.  There are many ways teachers use 

technology that do not directly promote conceptual understanding.  The most common way is 
by using overhead projectors, document visualizers, and power point slides to convey 
information.  This use of technology is principally for communication and therefore, does not 
count as technology that is being used to support conceptual understanding.   

● Technology can be used in a limited way either by there being a very short amount of time in 
the segment, thereby not allowing the rater to fully understand the contribution the technology 
is making to students’ understanding.  It can also be limited in that it focuses on a relatively 
minor aspect of the mathematics or a small part of a more major aspect of the mathematics. 

● Technology is used in a complete way when the rater is able to fully understand the contribution 
the technology is making to students’ understanding and the technology supports students’ 
understandings of a more major aspect of the mathematics. 

● The rater should ask:  Is the technology being used as a chalkboard might be used?  If yes, 
consider rating it the segment a 2. 

● At the 3 level, technology is being used to support conceptual understanding.  Conceptual 
understanding is supported when students are working on  

o Understanding why subject matter procedures and processes are logical 
o Analysis, creation, or evaluation work 

● Evidence: teacher and students   
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Classroom technology 
● This code focuses on the technology the teacher uses for the lesson. 
● If something uses batteries, this counts as using electricity. 
● Only code technology that is used (not just present in the room). 
● Rating rule: If you code #2: smartboard or projector, do NOT code computer 
● If the teacher is using more than one type of technology in one segment, enter the types of 

technology in numerical order from least to greatest. For example, if during one segment a 
teacher uses (6) a television and then (2) a smartboard, raters should enter 2 first and then 6 for 
types of classroom technology.  

● Evidence: teacher and students   
 

Student technology 
● This code focuses on the technology students use that supports mathematical learning. 
● If something uses batteries, this counts as using electricity. 
● Only code technology that is used (not just present in the room). 
● Rating rules:   

○ When some types of calculators are being used, if there is no evidence that the teacher 
asks the students to use their calculators to graph, assume students are using non-
graphing calculators. 

○ If it is made verbally or visually explicit that students are using the calculator application 
on their cell phones, then raters can code calculator (3) or (4) – depending on the 
whether they are using it to graph or not.  

○ If students are using their cell phones, but either it is unclear if students are using the 
calculator application or it is clear students are using a different application to support 
mathematical learning, then the rater should code cell phone (8).  

○ If students are using their cell phones, but it is clear they are not being used for 
mathematical learning (e.g., they are texting a friend), then raters should not code cell 
phone (8). 

● If students are using more than one type of technology in one segment, enter the types of 
technology in numerical order from least to greatest. For example, if during one segment 
students use (8) a cell phone and then (3) a graphing calculator, raters should enter 3 first and 
then 8 for types of classroom technology.  

● Evidence: students   
 

Software use for learning 

 Any software in the lesson should be considered under this code.  

 A ‘use for learning’ must go beyond communication purposes. 

 The focus is on learning activities that directly support conceptual understanding of 
mathematics.  Conceptual understanding is happening when students are working on  

o Understanding why subject matter procedures and processes are logical 
o Analysis, creation, or evaluation work 

● Evidence: teacher and students   
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