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1. Introduction
Teaching quality is important. It is arguably the greatest lever at our disposal for
improving the life chances of the young people in our care (Hattie, 2015), particularly for
those from disadvantaged backgrounds (Wiliam, 2016).
When the quality of a teacher’s practice reaches a certain level, we might begin to
describe it as expert teaching1. However, we don’t yet have a clear consensus around
what this entails, and until we do, our capacity to systematically develop it will remain
limited.
This paper attempts to pull together the best available evidence from education and
beyond, to offer a coherent, high-level overview of what expert teaching is, and how we
can develop it. It has been produced to share our thinking, guide our programme design,
and stimulate conversation around the nature of expertise in teaching.
Thank you to everyone who has generously provided feedback on this paper to date 2. All
errors that remain are mine. If you have any questions, comments or suggestions,
please do get in touch – we’d love to hear from you.

Peps can be contacted via the IfT at info@ift.education or you can follow him on Twitter
@pepsmccrea

We talk about expert teaching rather than expert teachers because we believe that
teachers are made, not born (Hood, 2017).
2
Including: Kris Boulton; Danny Brown; Hannah Cheetham-Joshi; Harry Fletcher-Wood;
Marie Hamer; Matt Hood; Ben Riley & David Weston.
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2. Expertise as Impact
There are several ways we might begin to think about expertise in teaching. The first is
to consider teacher impact: the influence that teachers have on what their pupils think,
do and achieve.
The precise nature of this intended impact is a subject open to debate, and so we must
recognise that any definition of effective teaching is contingent on the assumptions we
make about the purpose of education.
This is an important topic, but not one we can tackle fruitfully in this paper. Instead, let’s
fall back on one of the most widely accepted assumptions in the field: that the overriding
task of teaching is to enable pupil learning. There is of course also debate around what
constitutes learning (Willingham, 2017a), but there is sufficient consensus to enable us
to proceed.
From this perspective, we could argue that expert teaching consistently enables rapid
and robust pupil learning, and seek to define this in measurable terms. This is an
attractive definition, because it focuses on the thing we are interested in changing.
However, for several reasons, it is only partially useful:
1.

Like defining a great runner as someone who runs fast, it describes only the
outcomes of expertise, not the factors that contribute to these outcomes. As
such, it lacks the explanatory power we need to guide teacher development.

2.

Student achievement is subject to multiple influences. Teaching accounts for
only a small proportion (perhaps 20-30%) of the variance in student
achievement (Muijs & Reynolds, 2017). Rapid and robust pupil learning is only
a likely, rather than guaranteed outcome of expertise3 (Papay, 2011).

3.

Measuring teacher impact is challenging. The tools we use to evaluate it are
currently not sophisticated enough to make high stakes inferences about
single teachers in single classrooms (AERA, 2015).

For a more useful definition we must look at the problem from a further perspective:
what teachers actually do to generate this impact.

Even then, this relies on having valid tools for measuring student progress, not an easy
challenge to surmount (Christodoulou, 2017).
3
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3. Expertise as Action
The following four aspects of behaviour enable expert teachers to have great impact:

3.1 Perception
Expert teachers see their classrooms in a qualitatively different way (Glaser, 1996). Like
the football goalie who focuses on an attacker’s posture to anticipate where they will
kick, expert teachers are adaptively attuned to the most critical movements of their
classrooms4. They perceive events at a deeper level of abstraction, focusing almost
exclusively on cues that allow them to make inferences about student progress (Findell,
2009). They can be distinguished as much by what they do not attend to as what they
do (Miller, 2011).

3.2 Simulation
Expert teachers are able to accurately simulate the consequences of various actions and
events across a range of familiar situations. This enables them to anticipate what might
happen well in advance, and so to make the most effective professional judgement
(Westerman, 1991). They are constantly several steps ahead of their pupils (and
others), and as a result, their lessons often appear to just happen (Berliner, 2004).

3.3 Execution
Although they tend to do less than their colleagues (Schempp, 2002), and sometimes
take longer to arrive at a diagnosis (Sternberg & Horvath, 1995), expert teachers
consistently select the rootmost impactful interventions across a wide range of situations
(Ball et al., 2008). They are often more flexible and opportunistic in their choice of action
(Berliner, 2004), and execute routinely with fluency and precision (Hattie, 2003).

3.4 Conservation
Expert teachers conduct much of their practice on ‘automatic pilot’, enabling them to:
devote significant mental resources toward monitoring the complex, chaotic environment
of the classroom (Miller, 2011); focus executive control towards the most important
teaching processes (Sternberg & Horvath, 1995); and tackle unexpected problems as
they arise. As a result, they are highly sensitive to, and can keep track of (and better
remember) multiple changes in the tasks and behaviours of pupils, even when engaging
with individuals (Clarridge & Berliner, 1991; Woolf et al., 2017).

Although they may not always be consciously aware of what they are looking at (Miller,
2011).
4
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4. Expertise as Mental Models
Appreciating what expert teachers do differently is helpful in some ways. It makes it
easier to recognise expertise when we see it. However, an action definition still doesn’t
give us the secure footholds we need to develop expertise. For that, we need to look
deeper still, towards one of the root causes of teacher behaviour: their mental models.
Mental models refer to what people know and how this knowledge is organised to guide
decision and action (Schempp, 2002). They are a powerful way of thinking about
expertise, and teacher development in particular, because they sit at the start of the
causal chain of teacher effects. Knowledge guides action which influences impact5.

4.1 What do expert teachers know?
As teachers move from novice to expert, they develop increasingly powerful mental
models in the following broad domains:


Path – Knowledge of the pathway towards mastery of a curriculum, including:
the concepts and process that pupils need to know at different stages of their
journeys; how these are best represented and sequenced (Hattie, 2003;
Westerman, 1991); as well as common obstacles to progress (Sadler, 2016).



Pupil – Knowledge of what their pupils know and don't know, what motivates and
concerns them, and how these things change over time (Berliner, 2004,
Schempp, 2002). The development of pupil knowledge is produced (and limited)
by teacher assessment knowledge (Christodoulou, 2017; Wiliam, 2016).



Pedagogy – Knowledge of how learning works and how to catalyse it. This area
draws on fields such as cognitive and behavioural science (Deans for Impact,
2015) as well as personal experience, to help teachers build a mental model of
the learner (Willingham, 2017b). It encompasses cognitive, emotional, social and
cultural dimensions of learning.



Self-Regulation – Knowledge of how to analyse, evaluate and iterate their own
knowledge and action towards increasing impact (Ericsson, 2015; Hattie, 2012).
This includes an awareness of their own cognitive biases and how to mitigate
them.

Reduce the power of any of these domains and teacher impact declines accordingly. For
example, if you ask an expert to teach a different subject (Sternberg & Horvath, 1995)
or year group (Kini & Podolsky, 2016), or even give them a new group of pupils
(Berliner, 1994), they are no longer likely to enable exceptional outcomes. Expertise is
highly domain-specific. Even the PE teacher who is proficient at teaching fitness may be
woefully lacking when it comes to teaching racket sports (Berliner, 2004).

Causal links also exist in the opposite direction, but these are smaller for experts
(Kalyuga et al., 2012). For example, the way a teacher behaves can influence their
beliefs (Didau & Rose, 2016).
5
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4.2 How is expert teacher knowledge organised?
Expertise is a result of not just what teachers know, but how that knowledge is
organised to guide perception, decision and action. The mental models of expert
teachers are:


Extensive – They have a comprehensive, connected and evidence-informed
understanding of the domains outlined above (Ericsson & Pool, 2016).



Actionable – This knowledge is knitted together with an appreciation of their
local context, alongside the cues they routinely encounter through pupil
interaction (Schmidt, 2007).



Fluent – The vast majority of this knowledge can be accessed and employed
rapidly, and with minimal effort 6 (Findell, 2009).



Meaningful – Expert teacher knowledge is threaded with their personal and
professional values. They care deeply about their craft, and about elevating the
life chances of their pupils (Schempp, 2002). As a result, they take full
responsibility for their actions (Berliner, 2004), and are driven to continually
improve their practice (Hattie, 2003).

Combined, these organisational features of mental models enable teachers to act in the
ways described in Chapter 3, and so effectively tackle the most persistent problems they
face in everyday practice.

The automatic nature of this knowledge also means that expert teachers are not always
aware of, or able to fully articulate what they are doing (Elliot, 2015). It can also be hard
for them to make and sustain significant changes to their knowledge and habits (Wiliam
& Leahy, 2014).
6
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5. Developing Expert Mental Models
Developing teacher expertise is largely a process of helping teachers build their mental
models in the domains outlined above. Certain aspects of this knowledge unfold fairly
naturally through experience (Allen & Sims, Forthcoming). These tend to be behaviours
which have a longstanding role in our evolutionary history as a species (Geary, 2007),
are easy to imitate (Kini & Podolsky, 2016), and offer fairly immediate and tangible
feedback7. For example, building trusting relationships with pupils.
However, there are also aspects of expert mental models that we are much less likely to
develop through experience alone. Particularly those that are unintuitive, hard to
measure, and demand judicious use (Rohrer & Pashler, 2016). For example, interleaving
practice (Brown et al., 2014) and delayed feedback (Fletcher-Wood, 2017). To develop
these kinds of models, our best bet is to be intentional in supporting teachers to:
1. Study – Build an evidence-informed understanding of how these things work.
2. Practise – Put this evidence to work in their context, and repeatedly implement
towards fluency and fidelity (Schmidt & Rikers, 2007).
3. Iterate – Continually evaluate (against pupil impact) and improve their mental
models and actions.
Not all study, practice and iteration is equal. Crafting professional learning experiences
that have an impact on what teachers know and how they act, and that have an impact
on pupil learning is rare to achieve (Coe et al., 2014; IES, 2016). We can give ourselves
the best possible chance of success by ensuring our training is:
1.

Problem oriented – Experiences should be framed and constructed around
the most persistent problems teachers face (Kennedy, 2016a).

2.

Incrementally sequenced – Manageable chunks of high-leverage mental
models are navigated in a gradual, cumulative order, towards a clearly
specified and measurable8 prototype of expertise (Deans for 8 7 8 7 Impact,
2017). Each area is deconstructed, represented and practised with purpose
until change takes hold (Kennedy, 2016b; Wiliam & Leahy, 2014).

3.

Supportively Stretching – Each step in the sequence must challenge
existing knowledge and practice, pushing teachers out of their comfort zone
(Deans for Impact, 2017) and expose them to a variety of application
situations (Woolf et al., 2017). This process is best supported by an expert
teacher educator who can provide bespoke direction, prompt reflection, offer
timely feedback and generate accountability in socially sensitive ways (Kraft
et al., 2016; Wiliam & Leahy, 2014).

Pupils often make greater progress when practice is interleaved, despite learning
slower and making more errors in the short term. Providing feedback too quickly at
certain points in the learning process can act as a redundant crutch and inhibit learning.
8
This is not easy to do for teaching. See our forthcoming Evaluating Expertise paper.
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4.

Socially situated – Teachers benefit from conducting aspects of their
learning alongside peers pursuing similar goals. This provides opportunities for
sense-making, co-planning, identity development and peer accountability
(Kraft & Papay, 2014; Wiliam & Leahy, 2014). These interactions are most
effective when participating teachers focus on what their pupils are learning
and why (Popp & Goldman, 2016; Vescio et al., 2008).

5.

Frequent and sustained – For these experiences to generate the depth and
fluency required for expertise, they must become a habitual part of teachers’
professional lives, and be sustained over multiple years (Cordingley et al.,
2015; Gardner et al., 2012). Provided there is relative stability in the subjects
and phases being taught (Kini & Podolsky, 2016), and participants ‘opt’ or
‘buy’ in to the process (Kennedy, 2016b), current estimates suggest that
teaching expertise may begin to emerge after 7 to 10 years of participating in
the kinds of study, practice and iteration outlined above9 (Berliner, 2004;
Ericsson & Pool, 2016).

As teachers develop in expertise, the support they require reduces. Their mental models
become sufficiently sophisticated to guide their own learning. As this happens they
benefit less from explicit models and more from being exposed to relevant problems of
practice (Kalyuga, et al., 2012).

The amount of practice required appears to vary substantially between individuals
(Hambrick et al., 2014)
9
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Further Reading
The following papers are a useful next read for anyone interested in diving deeper into
expert teaching:
1. Describing the Behavior and Documenting the Accomplishments of Expert
Teachers by David Berliner (2004). An overview of what expertise in teaching
looks like.
2. Practice with Purpose: The Emerging Science of Teacher Expertise by Deans for
Impact (2017). A concise summary of how deliberate practice might be leveraged
for teacher development.
3. How expertise develops in medicine: knowledge encapsulation and illness script
formation by Schmidt & Rikers (2007). A model describing how expertise is
developed in medicine.
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