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Introduction
Teachers explain a significant share of variation across 
students’ achievement (Araujo et al., 2016; Bold et al., 
2019; Dobbie and Fryer, 2013). But these achievements 
are poorly correlated with teachers’ observable 
characteristics including age, gender, education, 
experience, and hours in the school (Aaronson et 
al., 2007; Kane and Staiger, 2008; Rockoff et al., 
2008). This suggests there could be other factors 
such as teachers’ content knowledge, pedagogical 
knowledge, classroom behaviour, and other practices 
that are potentially important determinants of students’ 
academic performance. There is growing interest in 
understanding these factors and exploring how they 
impact student learning. This has led to an increase 
in the development and use of structured classroom 
observation tools to observe, analyse, and measure 
teaching and learning practices within classrooms. 
These tools have provided information on current 
teaching practices and improvements over time.

Study objectives 
There are a number of studies that have implemented 
classroom observation tools to understand 
determinants of student learning and successful 
classroom behaviours and practices. But few studies 
have compared across these tools, and even fewer 
have attempted such comparisons in low- and middle-
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Key Points
• In this study, we compare four classroom observation 

tools—the Service Delivery Indicators, the Stallings 
Observation System, the Classroom Assessment Scoring 
System, and the Teach classroom observation tool—to 
gain insights on the actual tools, understand their internal 
properties, and investigate how the indicators they capture 
correlate with student performance.

• Various combinations of tools were administered to various 
combinations of teachers to explore the commonalities 
and differences in the behaviours and practices captured 
by each tool.

• Data from these classroom observation tools were 
correlated against test scores for teachers and students in 
our sample (~100 schools across four regions of Tanzania).

• Our analysis resulted in three key findings:

- While all the tools aim to examine a number of 
“dimensions” of quality—the resulting data collected 
for each tool had far fewer dimensions (i.e.,  
while the tools are designed to capture subtle 
differences in practice or behaviour, in this study, 
they broadly point to “good” and “bad” practices or 
behaviours).

- Correlations across tools for certain measures such as 
“time-on-task” are relatively high, while correlations 
between measures of classroom behaviours are 
low—even for measures that cover ostensibly similar 
concepts. This suggests that the specific tool used 
may not be of overriding importance for some but 
not all measures of teaching practices and classroom 
conditions.  

- All tools produced measures that were associated  
with student test scores. For teachers with higher  
subject content knowledge, good teaching practices  
are associated with better student test score. For 
teachers with low subject content knowledge, 
improvements in that knowledge and a greater share of 
classroom time devoted to teaching are associated with 
better student test scores. 
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income countries.1 This study aims to examine the internal properties of these tools, understand the similarities and 
differences in the behaviours and practices captured by each tool, and assess their effectiveness at predicting student 
achievement. In addition to generating insights on the tools themselves, this study seeks to contribute to the design of 
better policies and programmes for teacher recruitment and training and for classroom management. 

Study setting
Our sample includes 106 primary schools from across four regions in Tanzania. These were drawn from a national 
sample of schools surveyed for the Service Delivery Indicators project (Martin and Wane, 2016). On average, our 
schools had 14 teachers and a class size of 58 enrolled students. While features such as a readable blackboard and 
chalk were common in the schools, functioning electricity was rare, especially in rural areas. Only around a third of the 
classrooms in the sample had student work or other charts displayed on the walls. Availability of books for reading was 
extremely limited. On the day of an unannounced visit, 14 percent of teachers were absent from the school, and 39 
percent of teachers were not in the classroom. It is in this setting that we aim to reliably identify effective teachers and 
teaching practices.  

Classroom observation tools we compare in our study
We compared four classroom observation tools in this study: the Service Delivery Indicators (SDI), the Stallings 
Classroom Observation System (Stallings), the Classroom Assessment Scoring System (CLASS), and the Teach 
Classroom Observation Tool (Teach).  

Key features of these tools are summarised in Box 1.

Box 1: Summary of classroom observation tools

Administration Time-on-task Areas of focus

SDI in-person yes
Checklist of observed teacher behaviours, availability and use of 
materials, and classroom infrastructure.

Stallings in-person yes
Checklist of classroom environment, and of materials and 
infrastructure availability.

CLASS video no
Rater scoring across various dimensions grouped into 3 domains 
(Emotional support; Classroom organisation; Instructional support) 
plus rating of Student Engagement.

Teach video yes
Rater scoring across various dimensions grouped into 3 areas 
(Classroom culture; Instruction; (promotion of) Socioemotional skills.

In Box 1, “administration” indicates how data was collected for each tool. The SDI and Stallings tools2 use trained, in-
person enumerators to record what they see in a classroom in the form of a checklist of pre-populated categories.3 
Because these enumerators did not have to interpret much of what they were observing, the SDI and Stallings are 

1 Two notable exceptions include a study that compared low- and high-inference classroom observation tools in 73 primary schools 
in Ghana (Azigwe et al., 2016), and another study that observed classroom practices for 51 teachers in Chile by comparing the 
Stallings Classroom Observation System (Stallings) and the Classroom Assessment Scoring System (CLASS) (Bruns, De Gregorio 
and Taut, 2016). 
2 See Stallings, 1976; Stallings, Knight, and Markham, 2014; and World Bank, 2015. The SDI tool is available at https://microdata.
worldbank.org/index.php/catalog/2748/download/39237. The Stallings instrument and manual are available at https://openknowledge.
worldbank.org/handle/10986/22401.
3 SDI and Stallings enumerators received four days of training which included a day at a school implementing the tool. 

https://microdata.worldbank.org/index.php/catalog/2748/download/39237
https://microdata.worldbank.org/index.php/catalog/2748/download/39237
https://openknowledge.worldbank.org/handle/10986/22401
https://openknowledge.worldbank.org/handle/10986/22401
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regarded as “low-inference” tools. Our implementation of the CLASS and Teach tools rely on classroom videos. 
Cameras were set up in classrooms to video record lessons. These videos run the entire length of the lesson and were 
subsequently divided into two or three clips of around 20 minutes each. These clips (coded using both the Classroom 
Assessment Scoring System4 as well as the Teach scoring system5) are studied by trained observers who map and 
score specific behaviours and practices.6 These observers are required to make consistent qualitative judgements, so 
the CLASS and Teach tools are considered as “high-inference” approaches. This mix of low- and high-inference tools 
in our study allows us to compare across different formats of data collection while gathering information on an array of 
measures.  

The column titled “Time-on-task” in Box 1 indicates whether the tool captures a time-on-task measure, which is the 
amount of time that a class is engaged in active instruction. Three of the tools (CLASS is the exception) capture this 
information. Each of these tools define teaching in a unique way and also capture time-on-task in a unique way. For SDI, 
an enumerator observes a full lesson and records minute-by-minute what the teacher does against a set of predefined 
activities (such as “Teacher interacts with all children as a group” or “Teacher in class - not teaching”). Every five minutes, 
the enumerator also carries out a spot-check and records the number of students who are “off-task.”7 In the Stallings 
tool, an entire lesson is observed by an enumerator who records “classroom snapshots” that are evenly spaced over 
the lesson time. At the time of each snapshot, the enumerator visually scans the room clockwise and records what the 
teacher is doing and how many students are engaged in that task, as well as what students who were not engaged 
in the task are doing.8 Teacher activities include items such as “reading,” “discussion,” or “disciplining students,” while 
other activities the other students could be doing include “social interaction” and “uninvolved”. The Teach protocol 
also captures time-on-task. Every five minutes within the first 15 minutes of the video clip, the rater takes a snapshot 
of the activities and records whether the teacher is engaged in teaching activities or has provided a learning activity 
for most students. If yes, then the rater also records how many students are “on-task,” which is reported as low (6 or 
more students are off-task), medium (2-5 students are off-task), and high (all students are on-task, with allowance for 
1 student to be off-task).9 

The column titled “Area of focus” in Box 1 provides a brief description of the other dimensions on which data is collected 
by each tool.  

Study design and data collection
Since our objectives were to investigate the internal properties of these tools and compare across tools, we chose 
for some classrooms to have two enumerators with the same tool and for some classrooms to have two enumerators 
with a different tool. In the first round of data collection, Grade 4 classrooms were assigned to either having two 
SDI enumerators (27 schools), two Stallings enumerators (27 schools), or one SDI and one Stallings enumerator (46 

4 See Hamre et al. (2007) and Pianta et al. (2012). Instrument and manual are in Pianta et al. (2012). Coflan, Hasan, and Raggatz 
(2018) also provide information on the description and indicators related to each dimension.
5 See Molina et al. (2018) and Molina et al. (2019). Instrument and manual are available at http://documents.worldbank.org/curated/
en/949541542659103528/Teach-Observer-Manual.
6 For CLASS, observers received two days of training after which they could practice independently online prior to taking a 
certification test. Teach observers received four days of training.  
7 Off-task in SDI was defined as: Chatting or interacting with other students about issues not related to the lesson; fighting, playing 
or having physical interaction unrelated to the lesson with other students; being disciplined; sleeping, daydreaming, or not paying 
attention; distracted by an activity or event inside or outside the classroom.
8 In Stallings, off-task was being “disciplined by the teacher,” students who were involved in “social interaction” or who were 

“uninvolved.”
9 In Teach, off-task was defined as follows: students who were not participating in the learning activity provided by the teacher either 
because they are quiet but distracted, or because they were disrupting the class. For example, in the first category, students may 
be staring out the window, resting their head on the desk, looking down to the floor or at the observer, or sleeping. In the second 
category, they may be passing notes, whispering, talking to another student during an activity that does not require talking, moving 
around the class, shouting, or in any other way disrupting the class.

http://documents.worldbank.org/curated/en/949541542659103528/Teach-Observer-Manual
http://documents.worldbank.org/curated/en/949541542659103528/Teach-Observer-Manual
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schools).10 In addition, some classrooms were assigned to having a video camera (65 schools). In each of these schools, 
the two enumerators were subsequently supposed to observe an additional classroom by themselves—targeting a 
Grade 3 and a Grade 5 classroom. Therefore, in this first round of data collection, a set of Grade 3 classrooms were 
observed using SDI only (46 schools), Stallings only (45 schools), and SDI and Stallings (2 schools); and a set of Grade 
5 classrooms observed using SDI only (41 schools), Stallings only (52 schools), and SDI and Stallings (2 schools).11 
Grade 3 and 5 observations did not include video cameras. Four months later, in round 2, all Grade 4 classrooms were 
supposed to be observed using SDI and Stallings, along with a video camera. The resulting sample included classrooms 
that did indeed follow that model (84 schools). However, due to technical and coordination issues in the field, videos 
were not done in some classrooms (9 schools). Further, some schools were not reached and there is no round 2 SDI, 
Stallings, or video for these (11 schools). But two schools that had not been reached in round 1 were reached and 
included in the sample.

Test scores
We complemented the classroom observation data by collecting test scores for teachers and students. Teacher scores 
were derived from a test administered as a part of the national SDI survey.12 For the purpose of our analysis, we included 
scores of Grade 4 teachers whose classrooms were observed in our study. Teachers and students were tested for 
content knowledge in mathematics, Kiswahili, and English. The mathematics test for teachers was pegged at Grade 4 
but the language tests were pegged at a higher grade. Student tests were curriculum-based, pegged to the Grade 3 and 
early Grade 4 curriculum, and were developed by Tanzanian education academics in collaboration with the research 
team. Students were tested twice in four months, and the average score was used in our analysis. 

Analysis and key findings
This next section presents our analysis and key findings. First, we discuss summary statistics and findings that shed 
light on the internal characteristics of the classroom observation tools. Next, we discuss cross-tool comparisons, and 
finally, we examine our findings on how these tools relate to student test scores. 

Internal properties of classroom observation tools

Share of time teaching and share of time teaching and learning

As part our analysis, we constructed two variables using the time-on-task data that was captured by SDI, Stallings and 
Teach. The first was “Share of Time Teaching” and the second was “Share of Time Teaching and Learning”. Share of 
Time Teaching was simply the share of minutes in which the teacher was recorded as engaged in teaching activities. 
Since teaching is defined in specific ways in these tools, this variable was constructed differently for each of the three 
tools that captured time-on-task. For SDI, Share of Time Teaching is the minutes in which the teacher was recorded as 
engaged in teaching activities divided by the total class time. For Stallings, this is the share of the 10 snapshots in which 
the teacher was engaged in teaching activities. And for Teach, this was the share of the three snapshot observations in 
which the teacher is teaching or has provided a learning activity to most students.  

The second variable, Share of Time Teaching and Learning, incorporates student learning and helps us understand 
the share of time that students are engaged in learning activities. Here again we calculated this variable differently for 
SDI, Stallings and Teach because these tools define “off-task” in different ways. For SDI, we constructed this variable 
by multiplying the “Share of Time Teaching” by the spot-check observations in which no more than six students were 
off-task. For Stallings, Share of Time Teaching and Learning was the share of the 10 snapshots in which the teacher 
was teaching and during which there was not a “large group” (i.e., six or more students) that was off-task. Similarly, for 
Teach, Share of Time Teaching and Learning was the share of the three snapshot observations in which the teacher is 
teaching with no more than five students off-task.  

10 As implemented, in the data we also find one school with two SDI and one Stallings observations, and two schools with one SDI 
and two Stallings observations.
11 These SDI and Stallings Grade 3 and Grade 5 classrooms were not by design, but occurred in the context of field level decisions. 
It is not clear why these were done, but the most likely reason is that there was no Grade 3 or 5 classroom that could be observed 
by the second enumerator, so they simply joined to carry out one classroomobservation.
12 See Bold et al. (2019) for further description of the teacher test. 
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Box 2 reports our summary statistics on the time-on-task measures captured by each tool. As per the SDI tool, teachers 
spend 85 percent of their time in the classroom teaching, and 75 percent of the time teaching with most of the students 
on-task. The Stallings tool estimates these numbers to be lower at 73 and 61 percent respectively. The Teach-derived 
measure is similar to SDI for Share of Time Teaching (84 percent) and higher for Share of Time Teaching and Learning 
(81 percent). Box 2 indicates that the gap between Share of Time Teaching and Share of Time Teaching and Learning 
is narrow for Teach. This suggests Teach “penalises” teachers less than SDI and Stallings for students being off-task.

 

Box 2: Summary of time-on-task measures

Mean (SD) 25th 
percentile

75th 
percentile

SDI

Share of Time 
Teaching

Share of minutes observed in which teacher is 
engaged in teaching activities. 0.85 (0.25) 0.81 1.00

Share of Time 
Teaching and 
Learning

Share of minutes observed in which teacher is 
engaged in teaching activities, adjusted by share 
of spot-check observations in which no more 
than 6 students are off-task.

0.75 (0.28) 0.61 0.98

Stallings

Share of Time 
Teaching

Share of 10 snapshot observations in which 
teacher is engaged in teaching activity. 0.73 (0.25) 0.60 0.93

Share of Time 
Teaching and 
Learning

Share of 10 snapshot observations in which 
teacher is engaged in teaching activity and in 
which there are not 6 or more students who are 
off-task.

0.61 (0.29) 0.41 0.87

Teach

Share of Time 
Teaching

Share of 3 snapshot observations in which 
teacher is engaged in teaching activities 0.84 (0.17) 0.67 1.00

Share of Time 
Teaching and 
Learning

Share of 3 snapshot observations in which 
teacher is teaching with no more than 5 students 
are off-task.

0.81 (0.21) 0.67 1.00

To illustrate how these measures of Share of Time Teaching differ, Figure 1 plots the density distributions of the 
various indicators of Share of Time Teaching (Panel A) and Share of Time Teaching and Learning (Panel B). To isolate 
differences, the third panel (Panel C) plots the densities of the difference between the two, namely the time lost due 
to students being off task. These distributions, while consistent with the averages in Box 2 nevertheless provide 
additional insights. SDI, which records time in a minute-by-minute fashion, has the right-most distribution for Share 
of Time Teaching—meaning it assigns a greater share of time to be classified as teaching. In addition, the adjustment 
for learning based on the share of time with no more than 6 students off-task (which is recorded during snapshots at 
5-minute intervals) has the left-most distribution. Stallings, where time on teaching is recorded during a snapshot every 
10 minutes, has the left-most distribution for Share of Time Teaching—meaning that it assigns the least time as being 
classified as teaching. The distribution of time lost due to students being off-task is the right-most of the three tools—
meaning that it is most likely to record an observation as being a non-learning one. Last, the Teach tool, which measures 
the time teaching in 3 snapshots during the first 15 minutes of a video clip, has an overall distribution of Share of Time 
Teaching time that is similar to that from Stallings. At the same time, however, the adjustment in Teach has a distribution 
that is somewhere between that of SDI and Stallings—with few high-values for share of time lost.
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On net, Stallings and Teach have similar distributions in terms of Share of Time Teaching—and both are different from 
SDI. But patterns change after adjusting for off-task students. The adjustment has different effects for Stallings versus 
Teach, and the distributions are no longer similar. The result is that the distributions for SDI and Teach become similar 
after adjusting.

In this application, all three tools that capture “time-on-task” arrive at a similar understanding of Share of Time Teaching. 
Thus, for this specific measure, choice of tool appears to be inconsequential. However, the choice of tool becomes 
relevant when we adjust for learning. Individuals and institutions looking to implement classroom observation tools 
should carefully consider the definitions of teaching and learning in each tool prior to determining the tool that best suits 
their needs. 

Measures of teacher behaviours and practices, classroom environment, and materials and infrastructure 

Next, we go from the time-on-task measure to the other measures captured by the tools. In Box 3 we provide details on 
the teacher behaviours and practices included in the different tools. These are measured as follows: After the lesson 
has been observed by an enumerator, the SDI tool is completed via a series of questions on teacher behaviours and 
practices that were observed during the lesson as well as questions on the physical conditions of the classroom and 
materials used in instruction; we group these into 5 aggregates: Good Teacher Demeanour, Good Pedagogical Practices, 
Classroom Environment, Materials and Infrastructure, and Use of Materials. In Stallings, enumerators similarly report on 
indicators from which we create 2 aggregates: Classroom Environment, and Materials and Infrastructure. The CLASS 
system involves trained raters observing a video clip and subsequently coding the totality of what they observed along 11 
dimensions (these include, for example, “positive climate,” “behaviour management,” and “analysis and inquiry”). Scores 
are given on a 7-point scale ranging from low (=1) to high (=7). The scores on these 11 dimensions are then aggregated 
into 3 domains: Emotional Support, Classroom Organisation, Instructional Support. For Teach, raters observe the same 
video clips and code the totality of this observation according to 9 “dimensions” (these include items such as “supportive 
learning environment,” “checks for understanding,” and “social and collaborative skills”). Each dimension is scored on 
a 5-point scale, ranging from low (=1) to high (=5). The 9 dimensions are aggregated into 3 areas: Classroom Culture, 
Instruction, and Socioemotional Skills.

The summary statistics suggest that SDI characterises teachers as relatively high in terms of demeanour and average 
in terms of pedagogical practices (Box 3). SDI indicates a relatively high level of materials and infrastructure, whereas 
Stallings does not (this is likely driven by the fact that SDI captures that students have desks, and that the state of 
hygiene is reported as good)—suggesting that, even for an indicator related to classroom “hardware,” the choice of 
tool is not always inconsequential. The CLASS score is highest for Classroom Organisation and lowest for Instructional 
Support. The Teach score is highest for Classroom Culture and lowest for support to Socioemotional Skills. 

Figure 1. Distribution of share of time variables

A. Teaching B. Teaching and learning C. Time lost (students off-task)
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Box 3: Summary of teacher behaviours and practices, classroom environment, and materials and 
infrastructure, derived from various classroom observation tools

(SD) 25th 75th 

SDI

Good Teacher 
Demeanour

Average of 7 0/1 variables capturing whether teachers: moved 
about the class; engaged with students; or projected a positive 
attitude.

0.67 (0.23) 0.57 0.86

Good Pedagogical 
Practices

Average of 13 0/1 items capturing whether teachers asked 
questions that stimulated thinking; provided constructive 
feedback to students; summarised the lesson; used homework 
as a tool; or uses local information from community to make 
learning relevant.13

0.56 (0.18) 0.49 0.69

Classroom 
Environment

Average of 2 0/1 variables capturing whether pupil work and/or 
other materials are displayed on the walls. 0.30 (0.37) 0.00 0.50

Materials and 
Infrastructure

Average of 7 0/1 variables capturing whether students have 
textbooks, pens, exercise books, and/or desks; whether there 
are reading books in the classroom; whether the classroom has 
a blackboard that is readable and chalk; whether the classroom 
has electricity; the state of hygiene in the classroom; the state 
of hygiene in the classroom.

0.68 (0.11) 0.57 0.71

Use of Materials Average of 3 0/1 variables capturing whether various materials 
were actually used during the lesson. 0.76 (0.26) 0.67 1.00

Stallings

Classroom 
Environment

Average of 2 0/1 variables capturing whether pupil work or other 
materials are displayed on the walls. 0.28 (0.10) 0.40 0.47

Availability of 
materials and 
Classroom 
Infrastructure

Average of 5 0/1 variables capturing whether the classroom has 
a blackboard and chalk; whether there are reading books in 
the classroom; whether the classroom has electricity; whether 
students have textbooks/other printed material; or whether 
students have a notebook/writing material.

0.43 (0.35) 0.00 0.50

CLASS (7-point scales)

Emotional Support Scorer ratings for: Positive Climate; Teacher Sensitivity; Regard 
for Adolescent Perspectives. 2.92 (0.97) 2.33 3.67

Classroom 
Organisation

Scorer ratings for: Negative Climate; Behaviour Management; 
Productivity. 5.75 (0.63) 5.42 6.17

Instructional Support
Scorer ratings for: Instructional Learning Formats; Content 
Understanding; Analysis and Inquiry; Quality of Feedback; 
Instructional Dialogue.

2.66 (0.95) 2.00 3.20

Overall CLASS 3.78 (0.73) 3.27 4.24

Student Engagement
Captures the degree to which all students in the class are 
focused and participating in the learning activity presented or 
facilitated by the teacher.

4.02 (1.13) 3.50 5.00

Teach (5-point scales)

Classroom Culture Supportive Learning Environment; Positive Behavioural 
Expectations. 3.65 (0.31) 3.50 4.00

Instruction Lesson Facilitation; Checks for Understanding; Feedback; 
Critical Thinking. 2.43 (0.38) 2.25 2.75

Socioemotional Skills Autonomy; Perseverance; Social and Collaborative Skills. 2.07 (0.37) 1.83 2.33

Overall Teach 2.46 (0.24) 2.30 2.64

13 Three of the variables in this group are not recorded as binary but rather as ordinal (e.g., 0=never, 1=once; 2=several times).  We 
rescale these variables to lie between 0 and 1 prior to including them in the index.
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Dimensions of quality

Finally, on the internal properties of these tools, our analysis shows that while all four classroom observation tools aspire 
to collect data on multiple dimensions of quality, the actual data in our sample has far fewer dimensions. Simply put, 
while the tools are designed to capture subtle differences in classroom practices, teacher behaviour, time use etc., the 
actual data captured by these tools in our sample Tanzanian schools do not reflect such differences. 

We arrive at this through a Principal Component Analysis, the results of which are presented in Table 1.14  The left-hand 
columns of Table 1 report the summary statistics – namely the Eigenvalues, the difference in the Eigenvalues, and 
the proportion of the variance-covariance captured. The right-hand columns of Table 1 report the component loadings 
for the first three components for each set. When we apply the rule of thumb of retaining only components whose 
Eigenvalues is greater than 1, then we notice that none of the tools identify more than two “dimensions” of quality, and 
CLASS identifies only one.  

Table 1: Principal components analysis of Level 1 variables

Summary Statistics
Component loadings for first 
three principal components

Eigen-
value

Difference Prop. Comp 1 Comp 2 Comp 3

SDI (N=268)

Comp 1 2.86 1.65 0.48
Share of time teaching and 
learning

0.49 0.09 -0.02

Comp 2 1.21 0.40 0.20 Good teacher demeanor 0.52 -0.02 0.04

Comp 3 0.80 0.35 0.13 Good pedagogical practise 0.50 -0.12 -0.07
Classroom environment 0.06 0.70 0.70
Materials and infrastructure 0.08 0.69 -0.70
Use of materials 0.48 -0.15 0.08

Stallings (N=277)

Comp 1 1.32 0.31 0.44
Share of time teaching and 
learning

0.69 -0.22 0.69

Comp 2 1.00 0.32 0.33 Materials and infrastructure 0.71 0.02 -0.71
Comp 3 0.68 . 0.23 Classroom environment 0.14 0.98 0.17

CLASS (N=148)
Comp 1 2.94 2.25 0.74 Emotional support 0.54 -0.20 0.62
Comp 2 0.69 0.49 0.17 Classroom organisation 0.39 0.89 0.12
Comp 3 0.20 0.03 0.05 Instructional support 0.52 -0.41 0.08

Student engagement 0.54 -0.05 -0.77

Teach (N=151)

Comp 1 1.48 0.46 0.37
Share of time teaching and 
learning

0.23 0.85 0.42

Comp 2 1.02 0.17 0.26 Classroom culture 0.60 -0.21 0.41
Comp 3 0.85 0.20 0.21 Instruction 0.47 0.31 -0.81

Socioemotional Skills 0.60 -0.36 0.06

Note: Eigen values greater than 1 and component loadings greater than 0.3 (in absolute value) are in bold

14 In separate analysis, which we don’t elaborate on here, we find that all the observation measures suffer from relatively low 
inter-rater reliability. Consistency across enumerators and raters tends to be highest for variables related to the share of time 
spent teaching and are larger for variables at higher levels of aggregation. In this implementation, the raters for Teach were more 
consistent than those for CLASS. At the same time, however, and despite the low correlation between scores assigned by the 
different raters, the magnitude of the differences across raters in assigned scores was relatively low.  
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For SDI, there are two Eigenvalues greater than 1. Based on the component loadings, these could be described as 
“teacher behaviours” and “physical environment.” The former includes teacher demeanour, pedagogical practices, and 
use of materials.  Stallings also identifies two dimensions, the first of which mostly relates to time use and materials & 
infrastructure. The second dimension relates to classroom environment. Teach also identifies two dimensions. The first 
is classroom practices which includes classroom culture, instructional support, and socioemotional skills. The second 
largely relates to time use with a smaller positive component loading on instruction. Finally, CLASS only identifies one 
dimension which aggregates the four different components with roughly equal weight.  

Cross-tool properties

In this section, we will review our main findings on how the various measures relate to one another across tools. Table 2 
reports the full set of correlations across variables for each pair of tools. Note that these correlations are carried out on 
data that have been aggregated to the lesson level (i.e., the scores from two video clips from different parts of the same 
lesson have been combined) and averaged across multiple enumerators/raters when there are more of one of these for 
the same lesson or video clip. In each case the sample includes all observations in which the lesson has a score from 
the two tools in question, with the implication that the different correlations (e.g., SDI vs. CLASS and CLASS vs. Teach) 
are not always over the same sample.

Across the three tools that measure Share of Time Teaching, the correlation for this variable is highest for that between 
SDI and Stallings at 0.80 (Table 2 Panel A), 0.50 for the correlation between SDI and Teach (Table 2 Panel C), and as 
low as 0.43 for that between Stallings and Teach (Table 2 Panel E).15 The correlations for Share of Time Teaching and 
Learning are generally lower.  

When we consider correlations between other measures, it is perhaps remarkable how low they are, even when 
sometimes statistically significant. Teaching and learning time from the various sources are generally positively 
associated with all four dimensions measured in CLASS. While the magnitudes of the correlation coefficients are 
not generally large (typically around 0.2 to almost 0.5), they are consistently statistically significant. The correlation 
coefficient is highest in the case of the “Classroom Organisation” variable in CLASS (where it reaches 0.55 for the 
correlation with Share of Time Teaching from SDI, Table 2 Panel B). Share of Time Teaching and Share of Time 
Teaching and Learning are modestly (albeit statistically significantly) correlated with the Instruction variable from Teach 
(Table 2 Panels C and E).

The correlations between the high-inference variables in CLASS and Teach do not suggest a close mapping between 
any of these (Table 2 Panel F). The variables are all positively correlated with one another (with coefficients that are 
statistically significant), but small. Correlations are even low for indicators that are conceptually related: the correlation 
between Instructional Support from CLASS and Instruction from Teach is 0.31 (this is the highest correlation observed). 
Aggregating appears to increase the correlations: for example, the aggregate measures derived from these two tools 
are correlated with an overall correlation coefficient of 0.36. 

These findings suggests that, in this application, our understanding of teaching and classroom practices is tool 
dependent. Since there is no gold-standard for effective teaching and classroom management, these results indicate 
that it is important to assess the specific elements of each tool before deciding which one to implement in any given 
context and for which purpose.

15 Statistical significance of these correlation coefficients is available from the authors on request.  In general, for these results, 
correlation coefficients above 0.15 are statistically significantly different from zero at the 5 percent level. 
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Table 2: Correlation of variables across tools

A. SDI vs. Stallings (N=153) Stallings

Share 
of time 

teaching

Share 
of time 

teaching and 
learning

Materials and 
infrastructure

Classroom 
environment

SDI

Share of time 
teaching

0.80 0.66 0.29 0.00

Share of time 
teaching and 
learning

0.66 0.70 0.25 0.04

Good teacher 
demeanor

0.36 0.31 0.22 0.07

Good pedagogical 
practise

0.33 0.25 0.19 -0.03

Classroom 
environment

0.06 0.06 -0.02 0.69

Materials and 
infrastructure

0.20 0.24 0.21 0.04

Use of materials 0.39 0.27 0.21 0.00
B. SDI vs. CLASS (N=129) CLASS

Emotional 
support

Classroom 
organisation

Instructional 
support

Overall 
CLASS

Student 
Engagement

SDI

Share of time 
teaching

0.23 0.55 0.24 0.37 0.31

Share of time 
teaching and 
learning

0.19 0.47 0.26 0.34 0.29

Good teacher 
demeanor

0.20 0.24 0.20 0.24 0.19

Good pedagogical 
practise

0.18 0.23 0.20 0.24 0.28

Classroom 
environment

0.05 0.02 0.02 0.03 0.01

Materials and 
infrastructure

-0.04 0.17 -0.03 0.02 -0.05

Use of materials 0.16 0.19 0.14 0.18 0.15
C. SDI vs. Teach (N=130) Teach

Share 
of time 

teaching

Share 
of time 

teaching and 
learning

Classroom 
culture Instruction

Socio-
emotional 

skills

Overall 
Teach

SDI

Share of time 
teaching

0.50 0.39 -0.02 0.19 0.00 0.09

Share of time 
teaching and 
learning

0.33 0.32 0.04 0.14 -0.02 0.07

Good teacher 
demeanor

0.09 0.11 0.09 0.14 0.10 0.15

Good pedagogical 
practise

0.07 0.08 0.12 0.18 0.08 0.21

Classroom 
environment

-0.08 -0.05 0.02 0.01 0.06 0.04

Materials and 
infrastructure

0.03 0.00 0.07 0.12 -0..10 0.05

Use of materials 0.09 0.09 0.06 0.30 0.23 0.29
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Table 2 con’t: Correlation of variables across tools

D. Stallings vs. CLASS (N=127) CLASS
Emotional 
support

Classroom 
organisation

Instructional 
support

Overall 
Class Student 

Stallings

Share of time 
teaching

0.22 0.43 0.19 0.30 0.18

Share of time 
teaching and learning

0.30 0.42 0.28 0.37 0.23

Materials and 
infrastructure

0.14 0.27 0.13 0.20 0.15

Classroom 
environment

0.13 0.12 0.09 0.13 0.11

E. Stallings vs. Teach (N=132) Teach

Share 
of time 
teaching

Share 
of time 
teaching and 
learning

Classroom 
culture Instruction

Socio-
emotional 

skills

Overall 
Teach

Stallings

Share of time 
teaching

0.43 0.33 -0.15 0.21 -0.17 -0.02

Share of time 
teaching and learning

0.41 0.41 0.00 0.22 -0.10 0.06

Materials and 
infrastructure

0.19 0.22 0.26 0.05 0.04 0.14

Classroom 
environment

-0.04 0.00 0.00 0.04 0.12 0.07

F. CLASS vs. Teach (N=145) Teach

Share 
of time 

teaching

Share 
of time 

teaching and 
learning

Classroom 
culture Instruction

Socio-
emotional 

skills

Overall 
Teach

CLASS

Emotional support 0.26 0.25 0.18 0.25 0.20 0.32

Classroom 
organisation

0.32 0.24 0.14 0.16 0.07 0.17

Instructional support 0.24 0.24 0.14 0.31 0.23 0.37

Overall CLASS 0.31 0.29 0.18 0.30 0.21 0.36

Student engagement 0.31 0.25 0.17 0.30 0.23 0.37

Note: Correlation coefficients above 0.3 are in bold; correlation coefficients above 0.15 are generally statistically 
significantly different from 0 (at the 5 percent level).
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How do these measures relate to student test scores? 

In addition to the classroom observations, students of the Grade 4 teachers who were observed also sat for mathematics, 
Kiswahili, and English tests twice in four months.16 The models regress the normalised (mean 0, standard deviation 1) 
student test score against the full set of variables that emerge from the observation tools—i.e., a “kitchen sink” approach. 
We include two variables related to the share of time spent in teaching and learning from SDI: the Share of Time 
Teaching and a separate variable equal to the share of time lost due to students being off-task. In addition, we include a 
test score for the teachers’ subject content knowledge. A fully specified model also includes a set of student, household, 
teacher, and school characteristics.17  

Because there is heterogeneity across teachers, we separate the sample into teachers who score below and above 0 
on the (normalised) teacher test (we refer to this below as the “threshold”).18 The coefficient estimates on the teacher 
observation and teacher score variables from all of these regressions are reported in Table 3. The tables also report 
p-values for F-tests of whether the coefficients on the variables in each of the sets of control variables are jointly equal 
to zero.

It is important to recognise that we cannot provide a causal interpretation to these estimates. While controlling for 
student, family, teacher, and school characteristics might help to identify the link from teacher skills and behaviours to 
student test scores, there are a variety of potential selection and reverse causation channels that we cannot rule out. 
The findings are therefore only indicative of (conditional) associations in the data.

Teacher variables for the observations systems (along with the test score) capture a limited—but not insignificant—share 
of the overall cross-sectional variation in student test scores, as measured by the R-square (Table 3). For teachers 
who score below the threshold of 0 on the teacher test the share is on the order of 19 percent; for teachers above the 
threshold, it is about 15 percent. Adding in the control (student, teacher, school) variables boosts the overall share of 
variation explained by about an additional 20 percentage points.

The main finding to emerge from these regression models is the difference in patterns across teachers who scored 
above and below the threshold on the teacher test. For teachers above the threshold, good teaching practices are 
associated with better student test scores. For teachers below the threshold, it is the teacher test scores themselves 
that have a large, positive, and statistically significantly positive association with student test scores. The association 
with Share of Time Teaching is also large and positive with student scores for teachers below the threshold (and is 
more muted for teachers above the threshold). In addition, for teachers below the threshold, Student Engagement from 
CLASS and support to Socioemotional Skills from Teach are significantly associated with student test scores.  

16 Despite having been validated against the curriculum, students generally did poorly on the test. In Round 1, students answered 
on average 38 percent of questions correctly in mathematics (i.e., about 5 questions), 52 percent correctly in Kiswahili (just over 7 
questions), and 26 percent correctly in English (just over 4 questions).  While the goal was originally to administer the tests in a way 
that would allow estimation of value-added models (i.e., by comparing growth in performance from Round 1 to Round 2), we do not 
do this as the time between the two rounds was compressed due to delays in the implementation of Round 1. For some students, 
the gap between rounds was as little as just over 1 month—meaning that value added estimates would be largely meaningless.
17 Student and household characteristics include age, gender, whether the student had eaten before school on the day of the test, 
and a number of characteristics that reflect socioeconomic status (having a separate room to sleep in at home; having electricity 
at home; having running/tap water at home; living in a dwelling with concrete/cement/stone walls; living in a dwelling with a metal 
roof; living in a dwelling with a toilet; household ownership of various assets—bed, mosquito net, books, mobile phone, computer). 
In a number of cases, some of these variables are missing.  In such cases we replace the value by the mean across the sample, 
and include a dummy variable in the model that is equal to 1 if the value was originally missing. Teacher characteristics include 
variables reflecting gender, age, education, and training. School characteristics include indicators for whether the school has a way 
of “recognising” teacher performance, availability of piped water at the school, accessibility to a road, the ratio of students to teachers, 
and the location of the school (urban/rural).  We also control for the subject being taught during the observation.
18 The mean score across teachers is -0.05 and the standard deviation is 0.63 (the median score is 0.03).
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Table 3: Student test scores regressed on classroom observation variables and teacher test scores

Teachers with test score <=0 Teachers with test score >0
(5) (6) (9) (10)

Share of time teaching 
(SDI)

1.76***
(0.55)

2.06***
(0.74)

0.57*
(0.32)

0.54**
(0.25)

Share of time lost (SDI) -0.88**
(0.35)

-0.31
(0.68)

-0.68
(0.58)

-0.27
(0.63)

Good teacher 
demeanor (SDI)

0.24
(0.55)

0.96
(0.62)

-0.26
(0.49)

-0.97**
(0.40)

Good pedagogical 
practice (SDI)

-1.57**
(0.62)

-1.60***
(0.38)

-0.22
(0.76)

-0.48
(0.41)

Classroom environment 
(SDI)

-0.08
(0.18)

-0.15
(0.12)

-0.65**
(0.24)

-0.35**
(0.15)

Availabilty of materials 
(SDI)

1.43
(0.97)

0.17
(0.62)

2.05*
(1.02)

2.10**
(0.81)

Use of materials (SDI) -0.44
(0.31)

-0.11
(0.38)

-0.31
(0.36)

0.33
(0.29)

Emotional support 
(CLASS)

-0.23
(0.24)

0.21
(0.24)

0.23
(0.22)

0.10
(0.16)

Classroom organisation 
(CLASS)

0.09
(0.20)

-0.35*
(0.20)

-0.23*
(0.13)

0.05
(0.12)

Instructional support 
(CLASS)

0.42*
(0.22)

-0.50**
(0.24)

0.00
(0.24)

-0.03
(0.14)

Student engagement 
(CLASS)

-0.16
(0.18)

0.60***
(0.16)

0.03
(0.13)

-0.04
(0.09)

Classroom culture 
(Teach) 0.39

-0.76***
(0.25)

0.14
(0.19)

0.23
(0.15)

Instruction (Teach) -0.84***
(0.25)

-0.15
(0.25)

0.44*
(0.23)

0.45***
(0.16)

Socioemotional skills 
(Teach)

0.86***
(0.29)

1.18***
(0.26)

0.38**
(0.18)

0.03
(0.16)

Teacher test score 0.15
(0.09)

0.20***
(0.06)

-0.21
(0.25)

-.32
(0.25)

Observations 2,333 2,300 2,286 2,286

R-squared 0.19 0.37 0.15 0.34

Controls NO YES NO YES

F-Test: Observation 
variables 0.00 0.00 0.00 0.00

F-Test: Student 
variables 0.00 0.00

F-Test: Household 
variables 0.00 0.00

F-Test: Teacher 
variables 0.00 0.01

F-Test: School variables 0.00 0.00

Note: Standard errors clustered at the teacher level in parantheses. ***, **, and * indicate significance at the 1, 5, and 
10 percent critical level.
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Conclusion
In this study, we compared four different classroom observation tools—SDI, Stallings, CLASS, and Teach—in a sample 
of about 100 schools in Tanzania. There are three main findings in this application we focus on here.  

First, while all the tools aim to collect a number of “dimensions” of quality—the resulting data collected for each tool 
have far fewer dimensions. 

Second, measures associated with time-on-task tend to be correlated across tools. However, we do not find that 
the other variables from the various tools are highly correlated with each other, even when they would appear to be 
conceptually related. This suggests more cautious use of classroom observation tools in determining teacher and 
school accountability policies. Use of such tools may be most useful in “low-stakes” contexts where they can encourage 
reflection, strengthen feedback loops, and contribute to improved instruction.  

Third, the tools produce measures that are associated with student test scores, suggesting that they capture aspects 
of teacher quality that may matter for student learning outcomes. In particular, the results suggest that teacher subject 
knowledge may act as a binding constraint to student learning for teachers with low knowledge—and improving that 
knowledge should be a policy priority. At the same time, instructional behaviours matter for teachers with greater subject 
knowledge—suggesting that this is a margin to work on for these teachers. At the same time, more research is needed 
to establish the causal nature of these associations. 

Understanding which teacher behaviours and practices most closely map to better student learning outcomes, and how 
to measure those behaviours and practices, are important steps to designing better policies and programs for recruiting 
and training teachers. More experience with the various tools described here, including across a variety of contexts, will 
be a key part of that process. If implemented in a way that results can be directly compared across tools, this experience 
will shed further light on how to overcome the measurement challenges involved.19

  

19 In partnership with the RISE Programme’s Tanzania CRT, we hope to build on these insights and examine additional dimensions 
that influence student learning. One such ongoing project investigates the role of teachers’ mental models along with content 
knowledge and behavior in advancing student performance.
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