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Abstract

Teacher effectiveness, which impacts student attainment even when controlling for student characteristics, is of key impor-
tance as a factor in educational effectiveness and improvement. Improving the quality of teaching is thus the primary means
by which we can enhance student learning outcomes. Thus there has long been great interest in the development of classroom
observation measures in the field of educational effectiveness research (EER). The International System for Teacher Obser-
vation and Feedback (ISTOF) is a unique instrument in the field, as it was developed by a team from 20 countries using an
iterative Delphi process to ensure cross-cultural relevance and validity. While previous studies have looked at psychometric
properties of the instrument, they have not interrogated the extent to which ISTOF is useful for evaluating individual lessons
and providing feedback to teachers. In this study, we observed three grade 4 mathematics lessons taken from the NCTE video
library at Harvard University for this purpose. Findings show that ISTOF can provide a highly differentiated and fine-grained
picture of individual lessons, but that the strengths of the generic approach in terms of breadth are to an extent counterbal-
anced by limitations such as the lack of attention to content richness.

Keywords Classroom observation - Teacher effectiveness - ISTOF - Mathematics - Educational effectiveness

1 Introduction to attempts to uncover those factors that distinguish more
from less effective teachers in terms of pupil attainment,

Classroom practice and teacher effectiveness have long been  and it is this tradition from which the observation instrument

major areas of study within the field of educational effective-
ness, as empirical studies have shown that the classroom
level explains more of the variance in student attainment
than the school level, and that within the classroom it is what
the teacher does that matters (Muijs et al. 2014; Coe et al.
2014). In educational effectiveness research, therefore, class-
room observation has traditionally been closely connected
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discussed in this paper has emerged. Four main methods
have been proposed to evaluate teacher effectiveness: value-
added attainment measures, classroom observation, teacher
surveys and student feedback (Coe et al. 2014), all of which
have specific advantages and disadvantages, with observa-
tion seen as particularly useful as it allows detailed data on
teacher behaviours to be collected (Chapman et al. 2015).
Early effectiveness research borrowed instruments from
the US process—product teacher effectiveness studies of
the early 1970s, such as the Flanders Interaction Analysis
observation schedule (Flanders 1970), which were, how-
ever, somewhat limited as they tended to focus mainly on
direct instruction approaches. For this reason educational
effectiveness researchers increasingly developed bespoke
instruments, the high-inference ‘Classroom Observation
Instrument’ (COI) developed for the Louisiana School
Effectiveness Study being one early example (Teddlie
et al. 1989). This was also true outside the US, where
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Mortimore et al. (1988), for example, developed a bespoke
instrument for their groundbreaking school effectiveness
study in London, while in continental Europe the 1995
TIMSS video study inspired a range of work evaluating
teaching using the three-factor model (e.g., the Pythag-
oras study, Klieme et al. 2009). While generally, these
were generic, some instruments were adapted to specific
subjects, for example the MECORS instrument, used in
a large-scale evaluation and teacher effectiveness study
of mathematics in primary schools (Muijs and Reynolds
2000).

What characterised most of these instruments and stud-
ies is that they were typically developed by a small group of
researchers in a limited set of contexts, which led to prob-
lems when attempting to use them in international studies
or broader contexts. A key example of this, which directly
led to the development of the ISTOF instrument described in
this paper, was the ambitious International School Effective-
ness Research Project (ISERP), an international compara-
tive study that utilised the US-developed Virgilio Teacher
Behavior Inventory (VTBI) and Quality, Appropriateness,
Incentives and Time (QAIT) observation instruments to
look at classroom practices in the USA, Canada, Australia,
Hong Kong, Taiwan, The Netherlands, Norway, the UK and
Ireland. These instruments proved highly problematic out-
side of an Anglo-American context, as it became clear that
countries defined key components and measures of effective-
ness differently, and that many items suffered from ceiling
effects, leading to a lack of differentiation between teachers.
There was also a tendency for the instruments to focus very
strongly on direct instruction, with little emphasis on self-
regulated learning (Reynolds 2006; Reynolds et al. 2002).

These issues eventually led a group of effectiveness
researchers to undertake the process of developing the
International Systematic Teacher Observation and Feedback
(ISTOF).

In the following sections, we first describe how ISTOF
was developed, and review previous studies that used the
ISTOF observation instrument. We then describe how the
instrument was used to analyse videos of three lesson,
describing the methodology and results of these analyses
with a view to assessing the usefulness of the ISTOF instru-
ment. We present findings for each of the three lessons,
cross-lesson analysis and what ISTOF captured well and less
well. This allows us to draw some conclusions on the value
of the instrument, in the final section.

2 Developing ISTOF

There were a number of reasons for developing ISTOF (Ted-
dlie et al. 2006):
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1. To develop an instrument that would work across bor-
ders in international school effectiveness studies;

2. To develop classroom observation and the study of
teacher effectiveness internationally, especially in those
countries in which little research existed in the field;

3. To act as a precursor to international studies of teacher
effectiveness.

The aim of ISTOF was therefore to develop a model of
effective teaching that was internationally valid, and there-
fore based on our best knowledge of factors associated with
pupil learning. This was to be done by drawing on interna-
tional expertise on those factors related to better learning
outcomes across a range of countries. ISTOF was conceived
and designed as a generic teacher effectiveness instrument,
aimed at measuring those factors that were hypothesised to
generalise across subjects.

ISTOF was from the outset structured as an international,
collaborative effort, and was also intended to enable the
provision of formative feedback on teaching as well as the
collection of research data (Teddlie et al. 2006). The devel-
opment team consisted of members from twenty countries
that volunteered to take part (Argentina, Belarus, Belgium
(Flanders), Brazil, Canada, Chile, China, Cyprus, Den-
mark, Finland, Germany, India, Ireland, Japan, Malaysia,
The Netherlands, Nigeria, Norway, South Africa, Taiwan,
Turkey, the UK and the USA), organised into a number of
committees led by a central committee, but all contribut-
ing to each phase of instrument development. In each coun-
try leading educational effectiveness researchers formed
the committee, recruited through personal contacts and at
international conferences such as the International Congress
on School Effectiveness and Improvement and the Ameri-
can Educational Research Association Annual Meeting. An
iterative, multiple step, Internet-based, ‘‘modified’’ Delphi
technique (Teddlie et al. 2004) was used to construct the
instrument. ‘‘Modified’” here means that the ISTOF queries
asked experts their opinions about what constitutes ‘effec-
tive teaching,”” whereas the original Delphi technique asked
experts to forecast events in the future (e.g., Gordon and
Helmer 1964; Heylighen 2003). The process started with a
number of queries from the central committee to the coun-
try teams, using an iterative process leading to ever more
focussed queries. This process was used to generate the com-
ponents, indicators and items for the final instrument. An
example of such a query is the following:

Query 1: There are broad areas of effective teaching
that have been identified by researchers and other
experts in countries around the world. Please note that
when we use the term effective teaching or teacher
effectiveness, we are interested in what goes on in
the classroom between the teacher and the students.
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Teacher Observation and Feedback Experts typi-
cally identify 3—6 of these components. One common
component, for instance, might be Classroom Man-
agement. What are the broad components of teacher
effectiveness in your country? That is, what do experts
in your country consider to be the broad, general com-
ponents of effective teaching? We recommend that you
limit the total number of responses to this question to
six components or less (Teddlie et al. 2006).

It was made clear to the experts that effective teaching
referred to identifying those teaching factors related to pupil
learning, most typically attainment on various assessments.

Altogether the teams generated 103 components (the
range of responses per country was from four to ten). These
responses were content analysed by two different teams of
analysts, and the resulting lists were reconciled. Members of
the central committee and the analysis committee performed
separate constant comparative analyses on the 103 compo-
nents using the qualitative data analysis program ATLAS.
ti. The constant comparative method is a qualitative analysis
approach that originates in grounded theory. It combines
explicit coding of the data with theory generation through
a process in which any newly collected data are compared
with previous data. This is a continuous ongoing procedure
as theories are formed, confirmed, or discarded as a result
of any new data that emerge from the study (Glaser and
Strauss 1967). The two lists generated by these separate
constant comparative analyses were then reconciled via tel-
ephone conservations between members of the two teams.
Responses were thus distilled into 11 components:

e assessment and evaluation (the extent to which effective
feedback is provided and assessment is aligned to goals
and objectives),

e clarity of instruction (the extent to which lessons are well
structured and purposeful and teacher communication is
of high quality),

e classroom climate (the extent to which the teacher com-
municates high expectations, communicates with and
involves and values all students),

e classroom management (the extent to which the teacher
maximises learning time and deals with disruptions),

o (differentiation and inclusion (the extent to which all stu-
dents are involved in the lesson and the teacher takes
student differences into account),

e instructional skills (the extent to which the teacher can
engage students, shows good questioning skills, and uses
varied methods and strategies),

e planning of single lessons (the extent to which the teacher
has effectively planned the observed lesson),

e long-term planning (the extent to which the teacher can
plan a sequence of lessons)

e teacher knowledge (subject, pedagogy and pedagogical
content knowledge),

e teacher professionalism and reflectivity (the extent to
which the teacher can reflect on her/his own practise and
contribute to the schools’ learning community and the
teaching profession), and

e promoting active learning and developing metacognitive
skills (the extent to which the teacher develops pupils’
metacognitive skills, provides opportunities for active
learning, and fosters critical thinking skills).

Note that four of the overarching components, planning of
single lessons, long-term planning, teacher knowledge, and
teacher professionalism and reflectivity are not observable so
the actual observation schedule contains seven components.

Once the components had been agreed upon, country
teams were invited to submit up to five indicators for each
component, and up to 5 items per indicator. The country
teams generated 65 indicators and almost 750 items, which
were consolidated and reduced to 43 indicators by the cen-
tral and analysis committees. Country teams were then asked
to assess the importance of each of the 43 indicators, and
a generalizability study of these ratings was completed.
Four separate analyses were conducted: an analysis of the
responses of all 257 members of the country teams to the
Likert scales, an analysis of the responses of all 257 par-
ticipants to the rank ordering, an analysis of the aggregated
responses of the countries to the Likert scales, and an analy-
sis of the aggregated responses of the countries to the rank
ordering. The results were highly congruent across all the
analyses, with rank orders being significantly and strongly
correlated within and across countries. An item bank was
then developed comprising multiple items for each indicator.
Country teams were asked to rate the items in the item bank
(which was composed of alternative phrases or ‘‘stems’ for
assessing the indicators). The central team then generated
the final version of the teacher observation protocol, which
contains 45 items, based on the results of this last query to
country teams. Training protocols and guides were produced
(Teddlie et al. 2006).

The final observation instrument consists of seven
components. Each component has between two and four
indicators, and each indicator consists of two items. An
example can be given for the component ‘differentiation
and inclusion’. This component consists of the indicators
‘The teacher creates an environment in which all stu-
dents are involved’ and ‘The teacher takes full account
of student differences’. The latter indicator consists of
two items: ‘The teacher makes a distinction in the scope
of the assignments for different groups of students’ and
‘The teacher gives additional opportunities for practice
to students who need them’. Each item in the instrument
is rated on a five-point Likert scale (labelled 5 = strongly
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agree, 4 =agree somewhat, 3 =neutral, 2 =disagree some-
what, 1 =strongly disagree), with a ‘not applicable’ cat-
egory also available. This was included as not all items can
necessarily be observed in all lessons. For example, the
item ‘The teacher makes a distinction in the scope of the
assignments for different groups of students’ is dependent
on the teacher giving assignments in the first place, which
may not be the case in all lessons (as there may not be any
seatwork or practice).

The instrument was translated from English into the host
language, and then independently back-translated, followed
by expert committee review to check for semantic and con-
ceptual equivalence.

Theoretically, the core international team primarily
drew from a teacher effectiveness perspective to develop
the original proposal, building on, e.g., Creemers (1994)
model, which draws extensively on that of Carroll (1963).
The instrument does not, however, draw merely on Direct
Instruction approaches as was the case in earlier teacher
effectiveness studies, but also incorporates development of
self-regulated learning. For example, while an item such as
‘The teacher presents the lesson with a logical flow that
moves from simple to more complex concepts’ is grounded
in a mastery learning perspective similar to that proposed
by Carroll (1963), an item such as ‘The teacher invites stu-
dents to explain the different steps of the problem solving
strategy that they are using’ relates to the cognitive com-
ponent of self-regulated learning (SRL), while ‘The teacher
gives assignments that stimulate all students to active
involvement’ reflects the motivational dimension of SRL
(Dignath and Buttner 2008). Overall three of the compo-
nents (classroom climate, classroom management, clarity
of instruction) are explicitly related to established teacher
effectiveness models derived from a longstanding tradition
of research on the relationship between teacher behaviours
and pupil attainment, particularly in basic skills, which has
generally supported direct or explicit instruction (Muijs et al.
2014; Brophy 1986), while the promoting active learning
and metacognition and differentiation components derive
from the more recent constructivist approaches to learning
which have strongly influenced approaches to generating
self-regulated learning (Tsai 2001). Instructional skills, a
factor that focuses on questioning, engaging students and
varied instruction, builds on both traditions, with both active
learning and engagement and questioning skills. The impor-
tance of assessment has been posited by a range of learning
theories, and has received a great deal of empirical support
in recent decades (e.g., Black and William 1998). As such,
these components illustrate the divergent perspectives of
the country teams, but also the instrument’s grounding in
research on the relationship between teacher behaviours and
student learning, which is multifaceted and does not support
one approach only.
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3 Previous studies on ISTOF

Following development, the validity and reliability of the
instrument were successfully established in a range of
different contexts internationally (Kyriakides 2008). The
instrument has subsequently been used in a number of
studies which generally support its reliability and aspects
of validity, but not necessarily a factor structure containing
7 factors to match the theoretical components.

A study in Flanders, Belgium found that teacher effec-
tiveness measured using the ISTOF observation instru-
ment tended to be quite unidimensional, with the ISTOF
items loading onto one ‘overall’ teacher effectiveness scale
(Marciniak and Janssen 2012). An interesting study by Ko
(2010) compared the strengths and weakness of ISTOF
observation instrument with those of the Quality of Teach-
ing (QoT) instrument (developed by van de Grift 2007) in
a sample of teachers in Hong Kong. Confirmatory factor
analyses supported the hypothesised multi-factor structure,
which showed good model fit, though high correlations
between factors suggest the possibility of an overarch-
ing higher order ‘effectiveness’ factor. Variability analy-
sis showed that the instrument had good stability across
classroom observations of the same teachers, who were
observed between 15 and 23 times each, and was able
to distinguish distinct patterns of behaviour between the
observed teachers. Reliability tests based on Cronbach‘s
alpha showed internal consistency for the components
ranging from 0.70 to 0.97 for each. Overall levels of reli-
ability and validity were similar to those of the QoT. A
caution however is that the sample was limited to teach-
ers from a single school. The observation instrument was
also validated in Ireland, where discriminant and factorial
validity were tested. Teacher effectiveness was found to be
higher on most scales in co-educational and girls’ schools
compared to boys’ schools and differed between compo-
nents. The hypothesised factor structure was supported
(Devine et al. 2010, 2013).

A number of studies have been conducted in the UK,
which have generally shown the observation instrument
to be discriminating, but not necessarily to factor onto
the seven proposed components. Ko and Sammons (2008)
for example found 8 rather than 7 constructs using EFA,
though the sample size was less than twice the number of
items, making analysis problematic. Miao et al. (2015)
used the instrument to compare instruction in China and
the UK. The instrument showed good cross-country valid-
ity, with the study supporting the factor structure in both
China and the UK. The ratings were strongly positively
correlated with attainment in mathematics. The observa-
tion instrument was also used for the ‘effective classroom
practice’ project, a mixed methods study of teaching
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practice (Kington et al. 2009), and in a study of ‘Inspiring
Teaching’ in England (Sammons et al. 2014, 2016) where
it was used alongside the Quality of Teaching instrument,
as well as employing qualitative observations, student sur-
vey measures and teacher interviews to explore the con-
cepts of effectiveness and inspiring practice from different
perspectives. In the Kington et al. (2009) study five fac-
tors were extracted, with Cronbach’s Alpha’s for these fac-
tors ranging from 0.55 to 0.84. The ‘Inspiring Teaching’
studies, which looked at teachers selected by their heads
as being particularly effective and inspiring, showed that
these teachers scored highly on the ISTOF factors, particu-
larly (over 4.5 out of 5 on average) on classroom climate,
assessment and evaluation, classroom management and
providing clarity of instruction. It was also adopted in the
evaluation of the Inspire Maths programme (Hall et al.
2016) and the evaluation of the Maximum Impact pro-
gramme of Teach First (Muijs et al. 2010), both of which
showed it as discriminating well in the English context,
being able both to identify the most effective teachers, and
to differentiate between items and factors, with teachers
typically scoring higher on classroom climate and clar-
ity of instruction than on promoting metacognition, for
example. A study in the Spanish region of Mallorca sup-
ported the validity and reliability of the instrument, with
the hypothesised factor structure showing good model fit
using confirmatory factor analysis, and reliability of the
factors ranging from 0.73 to 0.86. The instrument was
able to discriminate between teachers in high and low
performing schools (Reynolds et al. 2012). In Norway,
the observation instrument demonstrated good predictive
validity, being correlated 0.31 with student attainment in
mathematics, and was seen as useful in professional devel-
opment (Soderlund et al. 2015).

Overall, then, studies suggest that the ISTOF observation
instrument shows sufficient variance. The instrument has
been used successfully in studies in a number of countries,
though the extent to which it is invariant across contexts is
presently unknown. What is less clear is the extent to which
it supports a seven-factor structure rather than components
loading onto fewer (or even one) effectiveness factor, or
whether they form a hierarchical structure with components
loading onto an overarching effectiveness factor. The instru-
ment generally shows good discriminant validity, allowing
observers to distinguish more and less effective teachers well
(e.g., Hall et al. 2016; Ko 2010; Muijs et al. 2010), and a
number of studies have shown good predictive validity when
relating the instrument to value added student attainment
in a range of subjects (such as test scores in mathematics
and home language or number of passing grades in national
high stakes assessments) (e.g., Muijs et al. 2010; Kington
et al. 2009; Kyriakides 2008), though the number of studies
that have looked at this kind of validity is small. Internal

consistency of subscales and aggregate scales is typically in
the high range, with Alphas of over 0.8 being the norm (e.g.,
Ko 2010; Muijs et al. 2010; Devine et al. 2010; Kyriakides
2008). The Muijs et al. (2010) study looked specifically at
interrater reliability and rater bias, and established that given
sufficient training (2 full days, starting with theory and fol-
lowed by practice on videotaped lessons), a Cohen’s Kappa
could be achieved of between 0.69 and 0.83 on the different
items. What is noteworthy is that across countries teachers
tend to score lower on the ‘differentiation and inclusion’ and
‘promoting active learning and developing metacognition’
components than on the other components in the model.

4 Research aims

In this paper we explore the use of ISTOF as a means of
generating more detailed analysis of a limited number of
lessons. Previous studies have typically aggregated ISTOF
observations over a relatively large number of lessons, using
psychometrics to analyse the validity, reliability and factor
structure of the instrument. What they have not done, not-
withstanding the fact that this was one of the original aims,
is to delve into the detail of individual lessons, which is
essential if we are to gauge ISTOF’s usefulness for develop-
mental purposes, such as providing feedback to teachers. In
this paper we therefore study the advantages and disadvan-
tages of ISTOF as a measure for understanding individual
lessons, which should allow us to gain an insight into the
extent to which the instrument can be useful for formative
purposes.

5 Methods

The lessons analysed are three 4th grade mathematics
lessons drawn from the NCTE video library at Harvard
University. For a complete description of the lessons see
Charalambous and Praetorius (this issue). The lessons rated
in this analysis include a geometry lesson taught by a teacher
named Mr Smith, a lesson on strategies for multiplication
taught by a teacher named Ms Young, and a lesson on mul-
tiplying a fraction by a whole number taught by a teacher
named Ms Jones (all teacher names are pseudonyms). All
three teachers volunteered to have their lessons video-
recorded and gave consent for their video-recorded lessons
to be used for research purposes.

Three observers, one of whom was one of the develop-
ers of the instrument, while the other two had not used it
previously, observed each lesson and scored it following the
observation. The two ‘ISTOF novices’ were trained in the
use of ISTOF by the developer-observer. The training fol-
lowed the ISTOF protocol, starting with a half-day session to
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get to understand the instrument and its background (theory)
followed by practice, grading videos of classroom teaching
followed by discussion and feedback, until a Cohen’s Kappa
of over 0.7 on each subscale was achieved on three subse-
quent lesson observations. The lessons shown were, like the
target lesson for the study, mathematics lessons, but they
were recorded in the UK rather than in the US.

Lessons were scored without the three observers knowing
the value-added scores for the teachers involved, to ensure
that judgements were unaffected by any prior estimation of
teacher effectiveness. As outlined in the observation pro-
tocol, the observers took notes while watching the lesson
videos, and completed the Likert scale following observa-
tion. As lessons had been filmed from multiple angles, the
lesson was watched from each angle (thus each lesson was
observed three times) with notes taken before the observa-
tion sheet was completed and scored in accordance with the
protocol (Teddlie et al. 2006). Where observers disagreed on
a rating, the mean was calculated and rounded to the nearest
whole rating.

The observers then drew on their lesson notes to provide
a description of the lesson which was used to inform the
discussion of the strengths and weaknesses of ISTOF, not
least with regard to those elements of lessons that were (not)
addressed by the instrument.

6 Findings

In this section we review the findings for each of the three
lessons that were analysed. We discuss the overall ratings
on the seven components and what these findings mean with
regard to teacher effectiveness. Where appropriate we dis-
cuss findings on the individual items.

6.1 Mr Smith'’s lesson
The ISTOF schedule deliberately does not produce an over-

all score for a lesson, as the aim of the instrument is in part
to focus on differential effectiveness. However, as Table 1

Table 1 Mean ratings by component lesson 1-Mr Smith

Component Mean rating
Assessment and evaluation 4
Differentiation and inclusion 1.8

Clarity of instruction 33
Instructional skills 2.3
Promoting active learning and developing metacogni- 1.7

tive skills

Classroom climate 3.2
Classroom management 3.0
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shows, in Mr Smith’s lesson three components (clarity of
instruction, classroom climate and classroom management)
scored close to the midpoint score of 3 on the 5-point scale;
one (assessment and differentiation) reached a mean score
of 4; and three scales (instructional skills, differentiation and
inclusion, and promoting active learning and metacognitive
skills) fell well below the midpoint score.

In terms of the assessment component, Mr Smith
promptly corrected errors when questioning, and provided
correction and explanation to the answers to the mainly
closed recall questions he posed at the start of the lesson
(both positive indicators in the ISTOF assessment compo-
nent). At times as the lesson progresses explanation of wrong
answers gave way to test preparation tips. Questions at the
start of the lesson related to previously covered material and
students generally seemed to know the answers. Throughout
the lesson, questions clearly referred to what was learnt and
to the content of a test to be taken. Much assessment took
the form of asking students to come forward to work on
the board, during which activity students were adequately
corrected when making errors. These actions contributed
to the overall positive ratings on the assessment items for
Mr Smith. As time was seen to run out, Mr Smith stopped
asking students to come forward to work on the board, and
instead asked the whole class to shout out answers. Both
board work and whole class questioning were therefore used
by Mr Smith to assess understanding.

An area which was graded low was differentiation and
inclusion. While the lesson was graded 3 (thus at the mid-
point) for the item ‘All students are actively engaged in
learning’, lower grades were observed for the other items
in this lesson. In terms of engagement, it was noted that
both during whole class and seat work the majority of stu-
dents appeared on task, but there was evidence that some
students were bored, sitting with their heads in their hands
and yawning or gurning at the camera rather than engaging
with the lesson. There was very little evidence of differentia-
tion, with all students given the same task during seatwork,
and the majority of questions addressed homogeneously to
the whole class. There was limited group work or student-
to-student communication.

Clarity of instruction was graded above the midpoint.
This was largely due to the fact that Mr Smith tended to
communicate clearly, giving suitable explanations of key
concepts and emphasizing accuracy in work. The lesson
was well structured, with a clear progression from review
of previous work to new material, and questioning becoming
more complex towards the end of the whole class section of
the lesson, which finished with individual practice. Transi-
tion points were typically well managed, though some time
was wasted on distributing materials before seatwork. The
start of the lesson consisted in the teacher getting students
to repeat what they had done in the previous lesson. Stated
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objectives, which were scattered throughout the lesson, often
focused on test preparation.

In terms of instructional skills, Mr Smith generally
engaged students in the lesson, and used an appropriate
wait time when posing recall questions (with appropriate
defined as a short wait time for quick recall questions and a
longer period where greater complexity is sought), though
in this lesson he was at times quick to provide answers to
more complex questions rather than probing students fur-
ther when wrong answers were provided. The vast major-
ity of questions were closed recall questions, and Mr Smith
did not make full use of opportunities to use questions that
encourage thinking and elicit feedback, often preferring the
shortcut of providing answers himself.

The component on which this lesson scored lowest was
that of promoting active learning and developing metacogni-
tive skills. This was to a large extent due to the questioning
strategies used, where Mr Smith did not tend to ask students
to explain their answers or workings, either to each other or
to him. During the whole class part of the lesson, which took
up two-thirds of it, only once was a student asked to explain
their calculations, and here Mr Smith finally provided the
correct answer himself. There was little use of real-world
examples in the lesson. The lesson was rated higher on the
fact that students were presented with a number of different
strategies to use, but they were not invited to reflect on the
advantages and disadvantages thereof.

Finally, classroom climate and classroom management
were both rated at the midpoint. There were some clear
strengths in classroom climate, in that the lesson was highly
interactive, with Mr Smith attempting to engage all students
in question and answer sessions, and students were treated
respectfully. On the other hand, expectations did not appear
particularly high (for example, when a student attempted a
different solution strategy Mr Smith commented that they
were not yet expected to do it different ways and discouraged
the student), and the lesson, not least the seatwork task, did
not appear very demanding. Behaviour in the class was gen-
erally good, with very little disruption even at a low level,
though Mr Smith did not address off-task behaviours and
lack of concentration, which were observed during both the
whole class and seatwork parts of the lesson.

6.2 Ms Young's lesson

Ratings for the ISTOF components in Ms Young’s lesson are
less differentiated than those for Mr Smith, with most clus-
tering around the midpoint, and only assessment and evalu-
ation substantively above the midpoint. As may be seen,
however, these overall component scores at times mask large
differences on individual items (Table 2).

Assessment and evaluation occurred throughout the
lesson, as Ms Young used a lot of questioning during the

Table 2 Mean ratings by component lesson 2-Ms Young

Component Mean rating
Assessment and evaluation 4.2
Differentiation and inclusion 2.6
Clarity of instruction 32
Instructional skills 3.2

Promoting active learning and developing metacogni- 2.9
tive skills

Classroom climate 3.6

Classroom management 33

whole class sections of the lesson and went around check-
ing understanding during seatwork. Assignments given
were very clearly related to what students had learnt, with
questions early in the lesson relating to learning from pre-
vious lessons but then generating new questions where
new strategies were practised. Answers were corrected
promptly.

The picture was more varied when it came to the differ-
entiation and inclusion component. In this lesson Ms Young
made extensive use of group work and there was a lot of
task-oriented communication between students. Where the
lesson was more of a mixed picture was in involving all
students in learning. Ms Young tended to focus on those
students who were keen to be involved, for example drawing
primarily on students who were first to put their hands up to
answer questions, but did not make much effort to draw in
students who were less keen or may have found the content
rather challenging. There was limited differentiation, as stu-
dents received the same task and also the same homework
at the end of the lesson, though it could be argued that by
choosing particular students to answer questions (e.g., at
the board) the teacher did differentiate, and Ms Young did
differentiate in her interaction with the group. Students who
had completed the assignment got a new task to do.

In terms of clarity of instruction, the lesson objectives
were written on the board at the start of the lesson, and Ms
Young generally showed good communication skills and
gave detailed and comprehensive explanations. However,
an issue here was that her sometimes complex explana-
tions, while rich and challenging, were not always adapted
to the level of all students in her class as evidenced by the
observation that some students found the explanations hard
to follow and appeared confused and in some cases became
inattentive. The lesson was well structured, with consoli-
dation of knowledge from previous lessons following the
stating of the objectives. This was followed by increasingly
new and complex content, which led to group work tasks and
then to whole class consolidation at the end of the lesson.
A weakness was observed at the transition points, for exam-
ple between whole class and seatwork, which tended to be
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somewhat chaotic and took up too much time. Students did
not seem to follow clear routines for transitioning.

A clear strength of this lesson was the high level of ques-
tioning. Ms Young frequently asked students to provide
explanations and she used open ended questions to develop
understanding. Students were asked to solve quite complex
problems at various points during the lesson. What again
recurred as an issue was the extent to which this high level
content was aimed at all students as opposed to the most able
learners in the classroom. An interesting incident occurred
where Ms Young wrote an error on the flipchart and waited
for students to correct it. As they didn’t do this, she even-
tually corrected it herself, which is illustrative both of the
extent of open-ended challenges set and the tendency for the
lesson to remain firmly teacher-driven.

Of the three lessons observed this was the one that was
rated highest in terms of promoting active learning and
developing metacognitive skills. Students were encouraged
to use a variety of problem solving strategies. Ms Young
both demonstrated different methods, and explicitly told
students that they have a variety of tools to solve problems.
Explicit problem-solving strategies were taught. Where Ms
Young was less effective was in the group work part of the
lesson, where the task was a bit unstructured, meaning that
students were not explicitly encouraged to discuss solutions
or correct each other’s work. Furthermore, in this essen-
tially teacher-driven lesson, there were limited opportunities
for students to develop their own examples. Where real life
context was introduced (selling apples in a shop), the exam-
ple was somewhat contrived and more typical of classroom
mathematics problems than actual reality.

The classroom climate component was an interesting one
in this lesson. There were clear strengths here. Expectations
were high, students were praised when they showed effort
in the lesson, and Ms Young made it very clear that she
expected effort and commitment from students. On the other
hand, Ms Young did not show much warmth or empathy
towards students, and did not make much effort to involve
students who did not volunteer to come forward.

Classroom management showed a similarly mixed pic-
ture. Ms Young certainly attended to misbehaviour, and
tried to make sure all students were on task. However, her
discipline style could be quite harsh, and she very explicitly
singled out a number of students for criticism at the end of
the lesson. Rules were not always sufficiently clear, and Ms
Young had to clarify the working rules of the group task
after the task had commenced.

6.3 Ms Jones’lesson
Ms Jones lesson rated highly on clarity of instruction, class-

room climate and management, and was scored highest of
the three lessons on these aspects. However, the lesson rated
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less positively on instructional skills and promoting active
learning and metacognition, and was the lowest rated of the
three lessons on assessment and evaluation (Table 3).

While Ms Jones corrected mistakes, she did not always
clarify why an answer was correct or not, at one point just
commenting that a wrong answer sounded ‘strange’. Assign-
ments were not always clearly related to learning, and some-
times Ms Jones herself went somewhat off task, for example
in giving a lengthy explanation of, and task relating to, baby
burping that seemed rather tangential to the learning goals
of this lesson.

The lesson showed some strengths in terms of inclusion,
in that students were actively engaged and encouraged to
be so by Ms Jones, and the seatwork task involved students
in discussing their work with one another. There was less
differentiation, however, with students given the same tasks
both during whole class and seatwork parts of the lesson.

The objectives of the lesson were clearly described at the
start, and related to previously learned content. Ms Jones
frequently checked understanding through questioning and
by going round the tables during seatwork, again asking a
lot of questions. The lesson was well structured, starting
with revision of previously learnt content, followed by new
content, seatwork practice and consolidation in the whole
class setting, more new content, group work and consolida-
tion. Transitions were managed very well, with students well
aware of procedures and expectations. Clarity of instruction
was a strength of this lesson.

Instructional skills were more problematic, however.
While Ms Jones’ assignments stimulated involvement of all
students, her questioning tended to be focussed on recall and
simple procedures, and there was not much variation with
regard to question difficulty. Too many questions did not
appear to focus on mathematics content.

Ms Jones did provide some explicit instruction on prob-
lem solving strategies, and at times invited students to
explain their problem-solving strategies, but she did little to
encourage them to explain answers to each other or correct
each other’s work, even during the group work task. The lack
of open-ended questions gave students few opportunities to

Table 3 Mean ratings by component lesson 2-Ms Jones

Component Mean rating
Assessment and evaluation 3.5
Differentiation and inclusion 2.5
Clarity of instruction 4.2
Instructional skills 2.8

Promoting active learning and developing metacogni- 2.4
tive skills

Classroom climate 4.1

Classroom management 4.1
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reflect. Ms Jones used real life examples relating to her own
life, but these did not appear very connected to the math-
ematical content of the lesson (see the baby burping example
above).

While promoting metacognition was therefore not a
strong feature of this lesson, there was evidence of good
classroom climate and classroom management. Ms Jones
was enthusiastic and had a good rapport with students,
whom she treated respectfully. The lesson was highly inter-
active, and Ms Jones attempted to get a range of students
to answer questions and get involved. However, while she
never explicitly stated any low expectations, the often low
level of tasks and questioning did not indicate particularly
high expectations either.

In terms of classroom management, students generally
showed high levels of on task behaviour. A strength of the
lesson was the clear understanding by students of rules and
procedures (for example, putting hands on heads to indicate
finishing the task at the start of the lesson), and where off
task behaviour occurred Ms Jones corrected it promptly.
However, while the lesson started on time in so far as one
can tell from the video recording, it took a full six minutes of
activities such as writing the title of the lesson in workbooks
before any mathematical content occurred.

7 Comparing across lessons

These three lessons therefore all demonstrated significant
strengths and weaknesses. Collectively, they were strongest
in the area of assessment and evaluation, and weakest in the
areas of differentiation and inclusion and encouraging active
learning and metacognition. The latter is in line with most of
the international studies discussed earlier. The three lessons
did demonstrate quite varied patterns, however. Ms Jones’s
lesson scored well on classroom management and classroom
climate, but rather low on instructional skills and develop-
ing active learning and metacognition. Mr Smith’s lesson
tended to score mid to low on most components other than
assessment and evaluation, while Ms Young’s lesson was an
interesting one in that relatively homogeneous component
scores masked large differences on individual items. As may
be seen below, while capturing a lot of variance between
lessons, there were also some elements not well captured by
the observation instrument.

8 What ISTOF captured well

A strength of the ISTOF instrument that was apparent in
these analyses is its ability to distinguish between different
lesson components rather than to draw broad conclusions
that are susceptible to halo effects, which can be an issue

with observation instruments such as the Virgilio Teacher
Behavior Inventory (VTBI) and the Framework for Teaching
(e.g., Halpin and Kieffer 2015; Reynolds et al. 2002). Both
the components and individual items varied significantly
within lessons. This allowed the instrument to make rela-
tively fine-grained distinctions, and to draw useful conclu-
sions regarding aspects of lessons that may be more or less
present. For example, in all three lessons the component of
differentiation was present only to a limited degree, which
could point us in useful directions in terms of feedback and
CPD, while all three were well structured, suggesting this
aspect is well ingrained in the practice of these teachers.
Another strength of ISTOF in these analyses was the rela-
tively demanding nature of most of the items, which means
that the instrument was much less susceptible to ceiling
effects than, for example, the instruments used during the
ISERP study (see above). This also makes ISTOF more
suited to distinguishing average from high quality teach-
ing than is the case for many instruments. The broad nature
of the instrument means it captures a variety of aspects of
pedagogy, from classroom management to eliciting meta-
cognitive thinking, which allow it to capture at least those
elements of pedagogy that are generic or similar across
subjects. If these three lessons had been drawn from one
school, it would be easy to envisage whole school profes-
sional development activities focussed on greater student
involvement and differentiation in lessons, for example.

9 What ISTOF did not capture well

While the generic nature of ISTOF is a strength, it is at the
same time a key weakness, in that the aspect that was most
weakly captured here was subject content. In observing the
three lessons, it is clear that there are substantive differences
between lessons in terms of accuracy and richness of math-
ematical content, with Ms Young’s lesson being particularly
strong in this respect, while in Ms Jones’ lesson mathemati-
cal content was low level, and a number of misconceptions
were not adequately dealt with. A further issue is that while
ISTOF was developed out of a multi-country consensus,
there could nevertheless be room for criticism of the con-
cepts and measures in that they do not reflect more teacher-
centred or direct instruction approaches well. As these have
been found to be effective in terms of the development of
basic skills in particular (Muijs et al. 2014) this may mean
that teachers using techniques that are effective for particu-
lar goals may be unduly penalised by the ISTOF measure.
A further factor that should be taken into account when
observing lessons may be the specific developmental level
of the teacher. There is some evidence that teachers develop
strengths in different areas (such as classroom management
and metacognition) at different career stages (Antoniou et al.
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2015), so it may be inaccurate to expect teachers at different
career stages to rate highly on all components. Finally, of
course, there are clear dangers to basing judgements on one
observed lesson, which will have particular goals and sit
within a sequence of instruction on a particular topic.

10 Discussion and conclusion

Classroom observation instruments have long formed
an integral part of educational and teacher effectiveness
research and of many systems for teacher development.
ISTOF, a relative newcomer to the field, is an interesting
example, having been developed through an international
iterative process.

This study provides a particular form of validation of
the instrument, in that where previous studies have gener-
ally looked at reliability and validity in the aggregate, this
study has allowed us to assess the validity and usefulness of
the measure as an instrument for more fine-grained analy-
sis of individual lessons. As such, even though the lessons
observed were all from a US context as opposed to the inter-
national one the instrument was designed for, and scale score
comparisons are not meant to be based on measurement pro-
cedures with proven equivalence, they have provided useful
findings that are additional to those of the studies reported
above. The study suggests that ISTOF can provide useful
information on lessons, that is sufficiently differentiated to
allow for formative feedback, and sufficiently demanding not
to be overly susceptible to ceiling effects. As such, ISTOF
can be a useful component of a professional development
and evaluation framework in schools by providing forma-
tive feedback that can inform professional development pro-
grammes and priorities.

It is important here that we emphasise the need for ISTOF
(and other observation instruments) to be embedded within
a broader framework. The issues that ISTOF does not pick
up are important. Content richness matters, and is related
to both student learning and teacher subject knowledge
(Coe et al. 2014). The latter was deliberately not included
in the observation instrument, but is, alongside planning
and teacher professionalism, an element of the overall
ISTOF framework, and we would therefore recommend that
these elements, too,be taken into account when using the
instrument.

ISTOF is also a relatively complex instrument to use. The
45 high inference items require a good knowledge of the
protocol by observers, and training, practice and the estab-
lishment of interrater reliability are important, even more so
as the stakes rise where ISTOF is incorporated into evalu-
ation or accountability systems. We would not recommend
using ISTOF for such purposes without establishing reli-
ability with the observers using the instrument, and without
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multiple observations. For the reasons discussed above,
one lesson will never be sufficient to judge the effective-
ness of a teacher as opposed to the effectiveness of teaching
in a particular lesson, and we would recommend observ-
ing multiple lessons to establish sufficient reliability, since
reliability has been found to increase asymptotically with
the number of observations. Exact numbers are not easy to
establish, with one well designed study showing that relia-
bility increases rapidly up to around 5 or 6 observations with
smaller increases for subsequent observations (Sterbinsky
and Ross 2003), while a large-scale Dutch study suggests
that if high reliability is to be achieved (Ep? > 0.90), up to
10 observations may be required (van der Lans et al. 2016).
However, if observations are taken over a prolonged period,
lack of trait invariance may occur, for example due to genu-
ine changes in teacher behaviours (Meyer et al. 2011). More
generally, there are dangers to relying solely on observation
for accountability purposes, so again the recommendation
would be to use the instrument as part of a framework that
could include student attainment (value added), student
views, and factors such as professionalism, collegiality and
subject knowledge that are not part of the instrument (Coe
et al. 2014).

This study then provides some further insight into the
value, but also the limitations, of using classroom observa-
tion instruments, as many of the strengths and weaknesses
mentioned relate to issues with observation in general rather
than ISTOF in particular. That said, the study of course has
clear limitations, not least the scope. Three-fourth grade
mathematics lessons form an insufficient sample to fully
evaluate the instrument, especially when it is supposed to be
generic and used across subjects. The extent to which this is
possible, or even whether it would be equally valid in other
areas of mathematics or other year groups must remain ten-
tative. Nevertheless, the findings are promising with respect
to the utility of ISTOF in terms of giving a broad view of
the conduct of lessons which may inform the professional
development of teachers, and therefore ultimately the devel-
opment of mathematics learners.
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