Unlocking the Black Box: To what extent are interactive classrooms effective classrooms in
Andhra Pradesh and Telangana, India?

1.0 Introduction

Successful completion of secondary education is crucial in breaking the intergenerational
transmission of poverty (World Bank, 2009). Yet, while access to secondary school is
increasing across India, its potential benefits are only partially realised, in part owing to
limitations of school quality. There is extensive evidence of poor learning outcomes among a
majority of students and of weak mastery of the skills required by 21st century economies
(ASER, 2018; ASER, 2017). Nonetheless, a small minority of students in India demonstrate
learning outcomes comparable to those in OECD countries (Das & Zajonc, 2010) while the
context is one of highly unequal access to ‘quality’ education. ‘Sorting’ of disadvantaged
pupils into poor quality schools is a driver of inequality and inequity in educational
opportunities, with potentially far-reaching consequences for wider social and economic

disparities.

While it is clear that the nature of interactions in the classroom are central to educational
quality, there is little large-scale evidence on this. Existing research suggests that broad
summary indicators of classroom activity such as ‘time on task’ or ‘opportunity to learn’ (see
USAID, 2010) are predictive of students’ learning outcomes and progress, including in low and
middle-income countries. The leap from summary indicators of ‘time and effort’ to ‘quality’
measures of classroom interactions is challenging since it requires first a normative
framework for quality judgements, and second a team of appropriately skilled trained
observers. Until recently, large-scale studies focused on quality of classroom interactions

have been rare outside of developed countries.



In this paper, we draw on new data from two states in Indiato examine classroom interactions
and their relationships to student learning and the ‘sorting’ of students into schools, alongside
their equity implications. Data are drawn from the Young Lives longitudinal study which, in
India, covers Andhra Pradesh (AP) and Telangana, which are considered ‘median states’ in
terms of both their human development index and net state domestic product (Kapoor,

2017).

The paper addresses the following research questions:

1. To what extent do ‘more effective’ teachers (estimated in terms of teacher value-
added) employ strategies which score highly using the CLASS (Classroom Assessment
Scoring System) observation protocol?

2. Who are the teachers achieving higher scores on the CLASS protocol and whom do
they teach?

3. Under what conditions can a relationship between learning progress and teacher

practices (as identified by CLASS) be observed?

We identify a weakly positive association between ‘teacher effectiveness’ and ‘teacher
quality’ (measured using CLASS), with a stronger relationship in certain types of schools. We

discuss reasons for this, and the implications for policy makers.

2.0 Inequality and inequity in the Indian education system

The expansion of mass education in India has placed strain on the existing system, worsened
by the limited resources the government commits to the costs of educational provision
(Kingdon, 2017). Existing studies suggest that the forces of competition and ‘school choice’

have led to quality of schooling being ‘allocated’ according to discriminatory factors such as



ability to pay school fees or access to information about school quality, as well as contextual
factors, such as geography (Harma, 2011; James & Woodhead, 2014). Children are ‘sorted’
into differentially effective schools and classes according to their backgrounds, to the
detriment of girls, those from poorer families, and children with less educated parents
(Anonymous, 2018). Analyses in this paper provide further depth to this evidence of ‘sorting’,
indicating that lower achieving children in poorly performing government schools are less
likely to be taught by teachers using interactive or supportive pedagogies, with the

implication that existing inequalities in learning outcomes will continue to widen.

2.1 Teacher Effectiveness and Value-Added

Readily available indicators of educational quality provide limited proxies for effective
classroom processes. Teacher education, qualifications, experience and pay, for example,
typically show very weak explanatory power in statistical modelling exercises (see Glewwe
2011; Hanushek and Rivkin, 2012), although some studies in India do identify a modest effect
for teacher training, professional knowledge, and union membership (Azam & Kingdon, 2015;
Singh & Sarkar, 2015; Kingdon & Muzzamil, 2013; Bhattacharjea et al, 2011). Inconsistency
among results nonetheless means there is no straightforward way to identify ‘effective’
teachers based on background characteristics. Classroom-level ‘educational production’
remains something of a ‘black box’, partly because of data limitations but also because ‘what

matters’ depends on the setting and context.

Alternative approaches focus on summary measures of the ‘whole’ contribution made by
teachers to students’ learning progress, such as ‘teacher value-added’. Value-added
approaches broadly equate educational quality with the learning gains made by a group of

students during a defined period (Ladd, 2008), either with or without adjusting for student



backgrounds. Repeated measures of student learning permit modelling exercises that
account for differences in student baseline scores and therefore compare ‘like with like’
where learning progress is concerned (Perry, 2016). Debate surrounds the precision and
stability of value-added estimates (McCaffrey et al, 2004) while nonetheless their use is

increasingly common.

Value-added analysis typically identifies substantial variation between teachers, including
those within the same schools (see Rivkin et al, 2005; Araujo et al, 2016), with a small number
of developing country studies now available (see Aslam et al, 2019). In India, Azam & Kingdon
(2015) estimate teacher value-added using panel data from private schools in Uttar Pradesh
and identify large variation in teacher performance within and between schools, remarking
that “the same student can systematically score significantly different marks given different
teacher quality” (ibid:82). Value-added analysis using Young Lives data in India finds similar
variation in teacher effectiveness (Anonymous, 2018). Yet while differences at the teacher
level can explain a large proportion of variation in student test scores in these studies in South
Asia, consistently identifying the characteristics of ‘more effective’ teachers remains
challenging (Muralidharan and Sundararaman, 2011; Aslam and Rawal, 2015; Singh and

Sarkar, 2015).

2.2 Understanding teacher effects through classroom observation

Classroom observation has a long history in educational research, most often in small-scale
research studies, as well as in school improvement efforts (Goe et al, 2008). Given the

difficulties in identifying simple indicators of teacher effectiveness, classroom observation



approaches remain important for their explanatory power, not least in developing countries?
(Bruns et al, 2016). For example, recent studies using CLASS (Classroom Assessment Scoring
System) in Ecuador, Chile and the USA find that improvements in teachers’ observed
classroom practices are linked to increases in students’ test scores (Rockoff, 2004; Araujo et

al, 2016; Bruns et al, 2018).

In India, several classroom observation studies have taken place in recent years. Two of these
were conducted by the World Bank: one at primary level (2006-7), and another at secondary
(2015-16). Both used the Stallings method (Stallings, 1980), which records time spent by
teachers and students on different activities at ‘snapshot’ time-points (World Bank, 2014).
‘Traditional’, teacher-led activities such as lecture and demonstration were found to
dominate in these Indian studies (World Bank, 2014; 2016), with students typically spending
relatively little time on ‘higher order activities’ requiring more critical and independent
thinking. Young Lives’ Stallings-based observation study which took place in 2010 found
somewhat similar results (Galab et al, 2014); with small-group work and other cooperative
student-led activities observed in less than 1 percent of sampled classes (Singh & Sarkar,
2015). These studies found strong evidence of student engagement in lessons, with little sign
of poor discipline or students being ‘off-task’ (World Bank, 2014; 2016); however this was not
understood as unambiguously positive, as “when all students were involved this almost
always meant that all students were doing the same activity, regardless of whether they were
able to understand what was being taught” (World Bank, 2014: 6). A large-scale longitudinal

study conducted by ASER offers a more nuanced picture of this finding, highlighting that ‘child

1 The World Bank’s Teach observation tool, launched late in 2018, offers an alternative approach to classroom
observation aimed specifically at low and middle-income countries (Molina et al, 2018). This tool was not
available at the time of the Young Lives study.



friendly’ classrooms which truly engage children and support learning require a combination
of “classroom environment, teacher attitude, teaching methods, and student activities”

(Bhattacharjea et al, 2011: 36), rather than strong classroom management alone.

The use of more sophisticated methods than Stallings is increasing in developing countries
(Bruns et al, 2016). This includes studies using CLASS, which has been shown to predict
student learning as well as other, non-cognitive, outcomes (Downer et al, 2010; Hamre et al,
2014; Pianta and Hamre, 2009a). While studies show that a teacher’s CLASS score is predictive
of students’ outcomes, this need not be a causal relationship. More able, advantaged or
motivated students may be allocated to higher scoring CLASS teachers, or CLASS scores may
be correlated with other features of good teaching which are not measured directly by CLASS,
such as subject knowledge. Some studies attempt to address these sources of confounding,

but this remains a challenge.

3.0 Data and Methodology

In this paper, we draw on large-scale secondary school effectiveness data collected in two
Indian states in 2016-17 and on classroom observation data from a linked sub-study (2017-
18). The school-level data were collected from classes in Grade 9. Data were collected from
four school types: state government, tribal/social welfare, private unaided and private aided.
Schools in the effectiveness study are in seven districts, while the observation study included

a sub-sample of urban and rural schools in four districts.

We adopt a sequential mixed methods research strategy focused on ‘expansion’ and
deepening of insights (Greene et al, 1989) gained through combining one method (survey
data analysis) with another (classroom observation). While data collected from both methods

are quantitative, classroom observation ‘scores’ are based on observer judgements. These



judgements are made against an established rubric (CLASS), which essentially provides a

means of quantifying a qualitative process.

3.1 Young Lives and Young Lives School Surveys

Young Lives has followed the lives of 12,000 children in Ethiopia, India, Peru and Vietnam
since 2001. 20 purposively selected sites are included in each country to represent national
diversity. In India these are all located within AP and Telangana. The Young Lives secondary
school survey took place in 2016-17 in 205 schools sampled within 20 mandal-level sites, and
collected data from almost 10,000 Grade 9 students, 519 maths and English teachers and 205
head teachers (Anonymous, 2017). We employ data from this survey alongside data from a

linked classroom observation study.

3.2 Young Lives Classroom Observation Study design

The Young Lives classroom observation study was conducted in 2017-18 in a sub-set of
schools from the larger 2016-17 school survey. The study aimed to strengthen and deepen
understanding of the classroom environment and of teacher-student interactions for teachers
for whom ‘value-added’ estimates were available. It aimed to examine whether classroom
interactions differ substantially and meaningfully between classes with lower and higher
levels of learning progress. The study made use of the Classroom Assessment Scoring System-
Secondary (CLASS-S) observational tool, which records information on the quality of teacher-

student interactions in the classroom.

3.2.1 Classroom Observation using Classroom Assessment Scoring System (CLASS-S)

CLASS-S measures three domains of teacher ‘quality’: the generation of a warm and

supportive classroom environment (‘emotional support’); the provision of behavioural



support (‘classroom organisation’); and the promotion of higher order thinking skills
(“instructional support’) (Landry et al, 2009). Eleven dimensions fall under these three
domains. Table 1 summarises this and provides an example of types of focus areas covered
by each dimension. In addition, CLASS-S assesses student engagement through a twelfth
standalone dimension which measures students’ level of academic involvement and

motivation in the classroom (Pianta et al, 2012).

The CLASS tool is notable for its consistent theoretical framework and robust accumulation
of empirical evidence (Hu et al, 2016). Its conceptual framework is grounded in theories of
effective teaching, attachment, self-determination, responsivity and scaffolding (Bornstein et
al, 2008; Bronfenbrenner and Morris, 1998), and posits teacher-student interactions as the
primary engine through which children learn (Pianta and Hamre, 2009c). The importance
CLASS places on measuring teacher-student interactions stems from the fact that these have
been shown to support children’s learning (Downer et al, 2010; Curby et al, 2009b), and to
help children develop social competencies (Hamre et al, 2014; Curby et al, 2009a;), strengthen
long-term academic outcomes (Pianta and Hamre, 2009a, 2009b), and reinforce ‘life

readiness’ skills (Duncan et al, 2013; Heckman and Kautz, 2012).

CLASS and its conceptual framework have been successfully used in many countries, cultures
and societies (Hu et al, 2016). There is now considerable evidence to support the applicability
of CLASS in both developed and developing countries, for example in Chile (Leyva et al, 2015),
Germany (von Suchodoletz et al, 2014), Finland (Pakarinen et al, 2010) Portugal (Cadima et

al, 2010) and China (Hu et al, 2016).

[insert Table 1]

3.2.2 Sampling and data collection



Young Lives’ classroom observation study employed a purposive sampling strategy, selecting
more and less ‘effective’ teachers using value-added estimates within urban and rural schools
and different types of school management (see Table 2). Value-added estimates were
estimated using repeated measures (including a lagged, or prior attainment, measure) of
student learning in maths and English from the 2016-17 Young Lives school survey within a

multilevel regression model (Goldstein, 1997).

[insert Table 2]

Owing to the costly nature of this type of study, the sample was limited to approximately 10
percent of teachers from the 2016-17 school survey: 45 maths and English teachers in 23
schools? across the four school types. Characteristics of these schools are summarised in
Table 3, showing that private unaided schools typically are larger overall but with smaller class
sizes and higher test scores. These findings are common with other studies (for example,
ASER, 2018), although those which take into account differences in student background
typically find more mixed results on test-scores (Muralidharan and Sundararaman, 2015;

Singh, 2015)3.

[insert Table 3]

Within each school, selected teachers were observed teaching Grade 9 students for two

periods*. Each teacher was assessed against each CLASS dimension by two trained and

2 None of the teachers within this sample taught both maths and English; it is therefore not possible to look for
‘within-teacher’ variation as they were only observed teaching one subject.

3 India has seen a huge growth in ‘low fee’ private schools in recent decades. However even in these schools,
students are more typically advantaged than those attending public schools (Harm4, 2011; Singh & Bangay,
2014).

% n total teachers were observed for four 15 minute ‘cycles’. The score for each dimension was an average of
the scores given across the four cycles.



certified observers®, and given a score ranging from 1 to 7, as well as an average score for
each domain. Based on evidence from other studies (for example Pianta et al, 2012) it was
expected that teacher-student interactions could be expected to remain somewhat constant
over time, although we were not able to test this assumption owing to this study’s sequential

design (value-added estimates were based on the previous year’s cohort of students).

3.3 Validation of CLASS in the Indian context

CLASS-S has not previously been used in India and results are of course in part a reflection of
context. Previous studies in India find evidence of strong ‘classroom management’ alongside
apparently high levels of ‘on-task’ behaviour among students, reflecting a notable deference
to the teacher’s authority (World Bank, 2014; 2016) linked in part to historic construction of

the teacher as a ‘guru’ figure (NCTE, 2010: 18).

To examine the validity of the CLASS-S tool, we first conducted an informal qualitative
exercise with the trained local observers. We then explored the reliability and internal validity
of results from the CLASS-S tool using confirmatory factor analysis. This revealed that the
factor structure of the data does not readily conform to the hypothesised three-factor model
of CLASS-S established by studies conducted elsewhere (Pianta et al, 2009). Our analysis finds
that the three CLASS domains are not readily separable and are strongly correlated (Figure 1).
This suggests that teachers who score highly in one domain are likely to score highly in the
other two, meaning that the data are largely unidimensional. Accordingly, a single-factor
model provides a better fit to the data, so in this study, our analyses focus on an overall CLASS

score combining teacher performance across the eleven dimensions.

5 Observers were recruited from a pool of education doctoral students from AP and Telangana. They were
trained and certified using CLASS protocols, which involved a three-day intensive training course followed by
an online certification test.



[insert Figure 1]

3.4 Data Analysis

In the sections below, we first examine an overview of the data for the three CLASS domains
overall and for selected categories of teachers (Table 4)®. Analysis then moves to consider a
‘combined CLASS score’ which is simply the sum of each teacher’s standardised scores’ for
the 11 CLASS dimensions, weighting each dimension equally as all have the same mean and
standard deviation. Given the apparent unidimensionality of the data (described above) and
the lack of any obvious reason for weighting the dimension scores, this approach was

considered reasonable.

[insert Table 4]

We first examine the relationship between teacher classroom practice and ‘unconditional’
teacher value-added. Teacher value-added is estimated using Young Lives secondary school
survey data in a simple two-level (multilevel) model; an established method of generating
value-added estimates in educational effectiveness research (see Goldstein, 1997; Goldstein
et al, 2000). Using graphical representations of these linked data, we explore the extent to
which those teachers identified as ‘more effective’ are rated more highly on the CLASS

protocol; and proceed to examine the results considering the purposive nature of the sample.

We proceed to estimate three models aimed at addressing the research questions in

inferential, although not necessarily causal, terms, employing a multilevel design which both

5 Domain-level scores are simply an average of the scores each teacher received for the separate dimensions
assessed by CLASS. The dimensions within each domain and examples of behaviours within each are shown in
Table 1.

7 The score for each dimension is centred on 0 (mean), with a standard deviation of 1.



recognises and explores the effects of students’ clustering within teachers and schools
(Steele, 2008). All multilevel models used in our analysis are two-level random intercept
models, with students at the first level, and teachers at the second. Accordingly, teacher
effects can be expected to absorb the unaccounted-for effect of higher-level groups, such as
the school®. The dependent variable for all three models is student maths and English

attainment at the end of Grade 9 (see Table 3 for mean test scores overall and by school type).

The first model explores the question of student selection, examining the extent to which
students with higher test scores are ‘selected’ into classes taught by higher ‘quality’ teachers

(i.e. those with higher scores on the CLASS protocol).

A second model builds on this to estimate the relationship between a teacher’s CLASS score
and their students’ learning progress: a value-added model. This is employed to examine
whether, for both maths and English, students learn more over the course of one school year

if they are taught by a teacher with a higher CLASS score, taking student ‘sorting’ into account.

The final model examines the conditions under which a relationship between teacher
classroom practice and student learning can be observed. It includes interaction terms to
allow relationships between teacher CLASS score and student outcomes to differ between
school types. Recognising the considerable complexities of the Indian education system, this
model allows us to estimate the differential effects of teacher classroom practice on student

learning in different settings.

4.0 Classroom Interactions and Effective Teaching: Descriptive Findings

8 This is in contrast to the use of a three-level model when drawing the teacher sample for the classroom
observation study, where it was desirable to estimate class-level and school-level value-added separately to
allow identification of high performing teachers in lower performing schools, and vice versa.



Sampled teachers in AP and Telangana demonstrated a wide range of classroom practices
(Table 4, above), with particularly high variation on Emotional and Instructional Support.
Somewhat less variation was observed in the domain of Classroom Organisation for all
teachers observed (whether English/maths, male/female, urban/rural, and across different
school types), which includes Behaviour Management, Productivity and Negative Climate.
This very general finding aligns with other studies in India, which report evidence of relative
consistency in classroom management, linked to comparatively high levels of deference
towards the teacher (World Bank 2014; 2016). The high level of consistency in teacher scores
for Classroom Organisation indicates that sampled teachers employ largely similar behaviour
management strategies. More variation is seen for Instructional Support, and among English

teachers, female teachers, and those teaching in state government schools.

Scores on all three domains are positively associated with student learning progress (value-
added) (Figure 2), suggesting that the most effective teachers are, in general, those using
more interactive methods across the three domains. Lower levels of Emotional and
Instructional Support are more prevalent among teachers who are relatively ‘less effective’.
This supports the idea that teaching practices related to these domains may be targeted to

improve learning outcomes.

[insert Figure 2]

Figure 2 also confirms the strong correlation between CLASS domains. For this reason, we use
a single combined CLASS score for the analyses that follow. Figure 3 presents teacher-level
data for this combined score, with bars grouped by effectiveness as measured in terms of
unconditional value-added (recalling that most teachers were sampled partly on this basis).

CLASS scores are centred on zero, meaning an estimate of zero represents the mean CLASS



score. Similar to the fitted lines shown in Figure 2, this figure reveals a weakly positive
association between ‘teacher effectiveness’ and ‘teacher quality’. In particular, teachers with
lower than average effectiveness are more often evaluated as lower scorers on CLASS,
suggesting that for these teachers in particular, changes in teaching practice might have a
positive effect on their students’ learning. Nonetheless, there is a considerable degree of
overlap between more and less effective teachers, suggesting that the relationship between

the interactions measured by CLASS and value-added is not a straightforward one.

[insert Figure 3]

Figure 4 presents the same data as above while highlighting reasons for teachers’ selection.
The pattern of association is somewhat stronger once teachers who were included in the
study for ‘another reason’ are excluded (as shown in the fitted line in Figure 4). With teachers
sampled for the sub-study on the basis of their value-added estimate, this association
between reason for sampling and CLASS score indicates some consistency in the two datasets,
suggesting a potential relationship between teacher practices and the extent of student
learning®. However, the relationship is not especially strong. A small number of highly
effective teachers do not score highly on CLASS (whether in terms of the combined score or
individual domains) and equally a small number of less effective teachers score above average
on CLASS. Clearly, there are many routes to improving student learning as measured by test
scores, perhaps depending on the aims of the school or teacher: these may be exam driven,
teaching to the test using ‘rote’ learning methods; or alternatively may be more holistic and

aimed at a ‘rounded education’ or at critical thinking. The CLASS methodology may not

91t is also possible that both relate to a third, omitted variable which could influence them both, such as
teacher content knowledge.



capture everything about teacher effectiveness in these Indian states, but this analysis
suggests it can be useful in highlighting hypotheses for further investigation, as well as areas

of major concern such as those schools where both CLASS score and value-added are low.

[insert Figure 4]

Figure 5 shows the results by school type. Separate fitted lines show the relationship between
teacher CLASS score and value-added estimates for teachers in government and private
unaided schools (the two largest categories). A positive relationship is observed for teachers
in state government schools, driven largely, it appears, by two groups of teachers — one ‘low
CLASS-score, low-effectiveness’ cluster in the bottom left quadrant, plus a smaller number of
teachers with (fairly weakly) correlated effectiveness and CLASS scores in the top right
guadrant. Conversely, for the albeit small number of teachers in private unaided schools, the
pattern is somewhat less clear and appears be a negative relationship so that more effective
teachers achieved lower CLASS scores. This is potentially of interest for further investigation,
suggesting that these teachers may be doing something other than using ‘interactive’
teaching methods to support students; for example, such as focusing on rote learning and
techniques for passing exams. However, it should be noted that this relates to a very small
sample of private unaided school teachers, all of whom were more effective than the

‘average’ teacher?®,

[insert Figure 5]

10 This is in part an effect of sampling: the sample frame included a very small number of private unaided
teachers identified as ‘less effective’ in the selected districts, none of whom were available to participate in
the observations. It should also be remembered that, in this study, teacher effectiveness is estimated using an
unconditional value-added approach, which controls for student prior attainment but not student background;
this benefits teachers in private unaided schools more than other school types.



While there appears to be a positive association overall between teacher effectiveness and
performance on the CLASS scale, driven largely by teachers working within state government
schools, there are multiple ways in which to be an effective teacher, and different ways in
which student progress can be achieved. The considerably stronger pattern seen in
government schools may indicate that in these settings what a teacher does in the classroom
is closely associated with student learning outcomes, perhaps because these learners have
fewer other inputs to support their study. In such settings, it is suggested that the role of the
teacher may become even more vital in driving learning. Conversely, in the small number of
private unaided schools sampled, we see a much less clear pattern suggesting that although
all of these teachers can be classed as effective (with above average value-added), their
classroom practices are highly varied, with some utilising strategies which achieve a low score
in CLASS yet which appear to deliver high levels of student learning. Of most concern, in some
state government schools our analysis suggests that children in lower performing classes are
subject to a double disadvantage, which sees them taught by less effective teachers who are

also using less supportive classroom practices.

4.1 Learning and Classroom Practices: Multilevel Modelling Results

We employ a series of multilevel models to consider these questions further. Models have
been estimated separately for students’ maths and English learning attainment, with the

results presented in the Appendix (Table Al).

4.1.1 Model 1: Cross-Sectional Predictors of Learning Outcomes

Model 1 includes just one measure of student learning (the outcome) so cannot be considered
a measure of teacher ‘effectiveness’. Rather, it tells us about the factors that predict student

attainment for this small sample of students at one point in time, including those relating to



their teachers. The results show a positive and significant association between teacher CLASS
score and student test scores at the end of Grade 9 in both maths and English. This indicates
that higher achieving children are taught by ‘higher quality’ teachers, conditioning on
differences in school management type and student backgrounds. Because indicators for
school type are included, the results show that, overall, within each school type, higher
scoring pupils are taught by teachers who use more interactive approaches on average
(although as discussed below, Model 3 indicates that this is not the case within all school

types once prior attainment is taken into account).

The results of Model 1 are highly suggestive of ‘sorting’ of students into classes and schools,
consistent with existing research on India (Aslam et al, 2019). Other possibilities remain,
however, such as the suggestion that, when teaching more able students, teachers may adopt
more interactive methods. Alternatively, it is possible that it is teachers rather than students
who are ‘sorted’, with ‘higher quality’ teachers directed (through state deployment or private

school recruitment processes) towards those students who are higher achieving.

4.1.2 Model 2: Teacher Value-Added

Model 2 extends Model 1 into an ‘effectiveness’ model, by including prior attainment
measures. Teachers’ CLASS scores remain positively and significantly associated with student
learning for English, while for maths the association is no longer significant. With the inclusion
of prior attainment, this suggests that, in English, a teacher with a higher CLASS score is

associated with increased student progress in Grade 9.

Model results indicate that a one-point increase in an English teacher’s total CLASS score
(which is equal to a teacher being one standard deviation above average for one of the eleven

dimensions) is associated with a 1.5 point increase in their students’ English test scores at the



end of Grade 9, controlling for prior attainment level. (For context, existing analysis of Young
Lives secondary school data shows that an average student makes 10 points of progress in
one school year in English (Anonymous, 2017)). There is a gap of 29 points between the
combined CLASS score of teachers at the 5" and 95 percentile; this indicates the potential
for an association between CLASS score and student learning to have an effect on outcomes

(albeit only for English teachers and students within this sample).

4.1.3 Model 3: Heterogeneous Relationships? An Interaction Model

As Figure 5 indicated, there is an apparent interaction between the CLASS - value-added
association and type of school, with the indication of different relationships between teacher
classroom practices and student learning in government and private schools. Accordingly,
Model 3 includes a set of interaction variables to more thoroughly examine this

heterogeneity.

In private unaided schools, the interaction between CLASS score and school type is significant
and negative for both maths and English in comparison to the state government school
reference group, indicating that those private schools in which students are learning most are
not necessarily those in which teachers are using pedagogies scoring highly on CLASS. The
same pattern is also seen for tribal/social welfare school teachers for English. These complex
results suggest a need for additional research in this context on the relationships between
teaching and learning strategies effective at raising learning attainment and those considered

‘good practice’ internationally.

5.0 Discussion



Findings from this paper provide further support for claims that children in AP and Telangana
are ‘sorted’ into schools according to their background, offering evidence that higher
achieving students are selected into classes taught by teachers scoring more highly on CLASS,
or perhaps alternately that higher quality teachers are directed towards those students
deemed likely to succeed. It is important to remember that CLASS scores and value-added
estimates are measuring very different phenomena. Nonetheless, it appears important where
possible for students to have access to a teacher who is both effective and who makes use of

positive classroom practices, for both overlapping and distinct reasons.

This paper contributes to the discussion on learning outcomes in India through the finding
that those students taught by teachers who engage in more positive classroom practices
make more progress in English. This indicates a risk of a widening gap in attainment as lower
achieving children (at the class-level'!) are taught by teachers who are less likely to use
interactive or supportive pedagogies, and as a result, are placed at risk of falling further
behind. While findings from our analyses reveal that a teacher’s CLASS score is not always
associated with greater student learning, those schools where children are taught by neither
an effective teacher nor one scoring highly on CLASS tend to be mostly poorly performing
government schools, and it is these which should be the focus of policy attention. This finding
has parallels with earlier studies in India (e.g. Bhattacharjea et al, 2011), which reveal an
association between ‘child friendly’ classrooms (based both on teacher attitudes and their
practices) and student learning. Children taught by teachers who are both less effective and

who make use of less positive classroom interactions to support their teaching are most likely

11 Our analysis focuses on understanding differences between teachers and classrooms, rather than
differences in teacher-student interactions within a class, as teachers’ CLASS scores relate to their interactions
with all students.



to benefit from reforms, and indeed must be the focus of attention if the learning crisis in

these two states (and more broadly in India) is to be meaningfully addressed.

This paper also draws attention to the complexity in identifying what makes some teachers
more effective than others in the Indian context, a finding highlighted in other teacher
effectiveness literature from South Asia (Aslam et al, 2019). Within private unaided schools
this might be a focus on exams, meaning teachers are prioritising ‘teaching to the test’ rather
than more interactive classroom practices; it could also imply other factors are supporting
learning in these contexts, such as private tuition. This merits further exploration if we are to
gain a full understanding of how those teacher classroom practices measured by CLASS can

really be said to impact on student learning in AP and Telangana, India.
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Tables to be inserted

Table 1: CLASS-S Domains and Dimensions*

Domain

Dimension

Example Areas of Focus

Emotional Support

Positive climate

Relationships within the classroom

Teacher sensitivity

Awareness and responsiveness to
student needs

Regard for adolescent perspectives

Relevance to current life

Classroom organisation

Behaviour management

Setting expectations

Productivity

Classroom routines

Negative climate

Disrespect

Instructional Support

Instructional learning formats

Active facilitation

Content understanding

Content knowledge and

misconceptions

Analysis and inquiry

Opportunities for students’ own
application

Quality of feedback

Scaffolding

Instructional dialogue

Strategies to facilitate dialogue

Student engagement

Active student engagement

* Sources for information contained in this table: Pianta et al., 2012; Hamre et al., 2014.

Table 2: Teacher Sample for the Young Lives Classroom Observation Study

School management type District Total
Reason Private | Private | State Tribal Srikak | Anant | Karim | Mahbub
for Aided | Unaided | Govt Social ulam apur nagar nagar
sampling Welfare
Low VA 1 0 12 3 2 3 2 9 16
Average 2 0 4 0 4 0 2 0 6
VA
High VA 0 5 2 0 5 1 1 0 7
Another 2 3 8 3 3 5 3 5 16
reason*®
Teacher 5 8 26 6 14 9 8 14 45
Total
School 3 4 13 3 7 5 4 7 23
Total

* Another reason’ covers teachers sampled as replacements when the selected teacher was not present on the
day of the visit and those included because another teacher in their school was purposively selected.




Table 3: Background characteristics of sample schools

score

Details of schools included in the Classroom Observation sub- Total
sample for full
Private Private State Tribal Total Young
Aided Unaided Govt Social Lives
Welfare school
survey
sample

Average 38 31 39 39 38 43

class size

Average 357 792 320 473 432 541

school size

Average 530 589 471 406 541 531

end of

Grade 9

maths

score

Average 519 566 408 394 510 511

end of

year

Grade 9

English




Table 4: Mean CLASS Scores by CLASS Domain

Emotional Support | Classroom Instructional Support
Organisation
Mean SD Mean SD Mean score | SD
score score
Subject Maths 4.5 0.84 5.6 0.61 4.3 0.88
English 4.2 0.92 54 0.71 3.8 1.11
Teacher Male 4.18 0.85 5.36 0.63 3.83 0.84
gender Female 4.67 0.99 5.72 0.67 4.39 1.29
School type | Private 4.0 0.36 5.4 0.69 3.56 0.58
Aided
Private 4.57 0.83 5.77 0.56 4.1 1.02
Unaided
State Govt 4.31 1.01 5.36 0.73 4.06 1.13
TSW 4.54 0.64 5.76 0.41 4.11 0.91
Locality Rural 4.38 0.96 5.51 0.62 4.06 1.07
Urban 4.23 0.80 5.38 0.77 3.96 0.93




Table 5: A series of multilevel models for maths and English teachers

Maths English
Model 1 Model 2 Model 3 Model 1 Model 2 Model 3
VARIABLES Cross- VA model Interaction Cross- VA model Interaction
Sectional model Sectional model
model model
Student prior attainment
Prior attainment (irt matl/irt engl) -0.173 -0.183 0.326 0.306
(0.204) (0.204) (0.207) (0.207)
Prior attainment”2 (mat2 / eng?2) 0.000867*** | 0.000892*** 0.000249 0.000278
(0.000210) (0.000210) (0.000210) (0.000210)
School and teacher characteristics
Teacher combined standardised CLASS score 2.880** 0.517 0.731 1.950*** 1.511%** 2.080***
(1.443) (0.649) (0.625) (0.716) (0.436) (0.350)
School type (ref cat: State Govt)
Private Aided 32.01 0.510 20.39 6.029 1.989 0.900
(35.80) (16.13) (15.73) (38.84) (27.63) (24.39)
Private Unaided 85.87** 29.23* 40.52%** 130.5*** 54.67*** 52.60***
(34.38) (15.60) (14.51) (17.98) (12.18) (9.588)
Tribal Social Welfare -63.50* -39.69** -41.92%** -11.17 -4.980 -12.02
(35.86) (17.53) (15.40) (21.13) (13.63) (11.44)
Private Aided X Total CLASS score 5.728** -
(2.792)
Private Unaided X Total CLASS score -2.190* -2.888***
(1.225) (0.987)
Tribal Social Welfare X Total CLASS score 0.965 -3.831***
(2.154) (1.358)
Student background characteristics
Male -0.789 -9.296 -7.154 -10.16** -1.722 0.490




(8.413) (6.731) (6.679) (4.883) (4.244) (4.198)
Age -8.493* -3.246 -3.450 -3.716 -0.980 -1.279
(4.996) (4.000) (3.979) (2.910) (2.495) (2.455)
Wealth index 3.257 0.307 -0.0627 -1.054 -1.304 -1.837
(2.506) (2.042) (2.074) (1.557) (1.340) (1.342)
Social category (ref cat: General Caste)
Scheduled Caste (SC) -48.67*** -31.23** -26.02** -6.849 -6.031 -8.399
(15.45) (12.63) (12.86) (10.32) (8.859) (8.771)
Scheduled Tribe (ST) -55.34** -26.79 -25.64 -18.45 -19.14 -11.11
(22.76) (18.13) (18.69) (15.23) (12.78) (13.39)
Other Backward Caste (OBC) -34.01*** -23.65** -20.13* -11.15 -6.870 -7.375
(12.86) (10.55) (10.59) (7.743) (6.686) (6.637)
Mother’s education (ref cat: No education)
Primary school 3.815 0.315 1.838 5.367 4.667 4.023
(8.926) (7.279) (7.376) (5.214) (4.492) (4.477)
Secondary school 29.03** 11.12 11.72 19.18*** 6.189 5.188
(11.65) (9.502) (9.648) (6.860) (5.976) (5.937)
Higher education 41.46** 33.25** 32.26** 45.63*** 23.57** 23.02**
(18.80) (15.42) (15.70) (13.33) (11.68) (11.67)
Constant 626.3*** 444 3*** 440.4*** 473.7*** 261.7*** 270.2%**
(70.43) (73.70) (73.42) (41.74) (59.96) (59.68)
Observations 522 522 522 649 649 649
Number of groups 19 19 19 19 19 19

Standard errors in parentheses
Kk p<0_01, Fok p<0_05, * p<0.1




Figure captions to be inserted

Figure 1: Correlations between CLASS domain-level scores



Figure 2: Domain-level CLASS scores and teacher value-added



Figure 3: Teacher CLASS Scores by Value-Added Estimates



Figure 4: Association between Teacher Value-Added and CLASS Scores by Reason for
Selection



Figure 5: Association between Teacher Value-Added and CLASS Scores by School Type



