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Several influential reviews and two meta-reviews have converged on the position that 

teacher professional development (PD) is more effective when it is: sustained, 

collaborative, subject-specific, draws on external expertise, has buy-in from teachers and 

is practice-based. This consensus view has now been incorporated in government policy 

and official guidance in several countries. This paper reassesses the evidence 

underpinning the consensus, arguing that the reviews on which it is based have important 

methodological weaknesses, in that they employ inappropriate inclusion criteria and 

depend on an invalid inference method. The consensus view is therefore likely to be 

inaccurate. It is argued that researchers would make more progress identifying 

characteristics of effective professional development by looking for alignment between 

evidence from basic research on human skill acquisition and features of rigorously-

evaluated PD interventions. 
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1. Introduction 

International surveys suggest that teachers spend, on average, 10.5 days per year 

engaged in courses, workshops, conferences, seminars, observation visits or in-service 

training (Sellen, 2016). The motivation for this substantial investment in professional 

development (PD) is clear: improved pupil attainment is associated with improvements 

in income, happiness and health (Chetty, Friedman, & Rockoff, 2014; Hanushek, 2011; 

Lance, 2011). How this PD should be designed is, however, somewhat less clear. While 

research has identified some programmes or interventions for which there is persuasive 

evidence of impact on pupil attainment (e.g. Allen et al., 2011; Allen et al., 2015), most 

schools do not have access to these programmes, due to either cost or location. School 

leaders and teacher educators need instead to know which characteristics of 

professional development matter to help them design or commission effective PD (Hill, 

Beisiegel, & Jacob, 2013). 

Scholarly attempts to identify the characteristics of professional development which 

improve pupil attainment stretch back to 1995 (Corcoran, 1995). Despite much research 

in the following years, there was little consensus among researchers (Guskey, 2003a). 

More recently, however, several reviews have converged on the position that PD is 

more likely to improve pupil attainment if it is sustained, collaborative, has teacher buy-

in, is subject-specific, draws on external expertise and is practice-based (Desimone, 

2009; Timperley, Wilson, Barrar, & Fung, 2007; Walter, 2012; Wei et al., 2009). These 

reviews have been summarised in two meta-reviews, which further endorse these 

principles (Cordingley et al., 2015; Dunst, Bruder, & Hamby, 2015).  

Indeed, this convergence of opinion is marked enough that it is often explicitly 

referred to as a consensus (Desimone, 2009; Darling-Hammond, Hyler & Gardner, 

2017; Hill et al., 2013; Van Driel, Meirink, van Veen, & Zwart, 2012; Wei et al., 2009). 

Moreover, it has now influenced policy in several countries (DfE, 2016; Caena, 2011;  

Desimone, 2009). This notable level of agreement motivates the research question 

addressed by this paper: is the consensus warranted by the existing evidence? 

The paper begins in Section 2 by setting out the consensus view and the ways in 

which it is influencing research, policy and practice. Section 3 then describes our 

methods for scrutinising the relevant literature. In section 4, we set out the findings 

from our detailed investigation of the underpinning evidence. Having identified 

methodological weaknesses in existing research, we then move on to ask: how can we 
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validly identify the characteristics of effective professional development? In section 5, 

we argue that this requires combining evidence that a PD programme has a causal 

impact on pupil attainment, with independent evidence of mechanism explaining how a 

characteristic of that programme has an impact. We illustrate our proposed approach 

with reference to the literature on instructional coaching. The paper then concludes in 

section 6 with a discussion of implications for policy, practice and research. 

Of course, ours is not the first study to engage critically with this literature. Guskey 

(2003a) pointed out that many early review papers included poorly designed studies and 

failed to rigorously investigate the relationship between specific characteristics of PD 

and pupil learning. Kennedy (2016) then built on Guskey’s criticisms by showing that 

excluding less rigorous studies from reviews leads to conclusions that diverge from the 

consensus view. In addition, Kennedy (2016), Opfer and Pedder (2011) and Sztjan, 

Campbell and Yoon (2011) have all called for better use of theory to help identify the 

characteristics of effective PD, though each in quite different ways.  

The present study extends the literature on three fronts. First, we argue that recent 

studies using more rigorous inclusion criteria are still likely to lead to erroneous 

conclusions because they cannot distinguishing the active ingredients of rigorously 

evaluated interventions from the causally redundant components. Second, we respond to 

the calls for better use of theory by explicating precisely how theory combines with 

empirical evidence to help isolate characteristics of effective professional development. 

Third, and relatedly, this allows us to identify parts of the consensus view that are not 

supported by the existing evidence, as well as those which should be retained or 

adapted. The article therefore makes a number of novel contributions, as well as having 

implications for policy and practice. 

2. Background and motivation 

Several different literature reviews concur that PD is more effective if it 

incorporates six characteristics, which they conceptualise as necessary or sufficient 

conditions (e.g. Cordingley et al., 2015), critical features (e.g. Desimone, 2009), or 

simply as being important (e.g. Timperley et al., 2007). Despite disagreement at the 

margins and pervasive differences in terminology, the underlying claims are highly 

consistent, as illustrated by a recent meta-synthesis (Dunst et al., 2015). The six 

characteristics are discussed in turn below. 
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First, PD is claimed to be more effective if it is sustained over time (Blank & Alas, 

2009; Cordingley et al., 2015; Desimone, 2009; Dunst et al., 2015; Timperley et al., 

2007; Walter, 2012; Wei et al., 2009). Some of the reviews develop this point further by 

claiming that PD should be organised in a cycle or rhythm in which the content is 

revisited or iteratively developed. The justification for this is usually that it takes time 

for teachers to assimilate new knowledge. By contrast, single, one-day sessions are 

often cited as being particularly ineffective. 

Second, PD is argued to be more effective if teachers take part as a group 

(Cordingley et al., 2015; Desimone, 2009; Dunst et al., 2015; Timperley et al., 2007; 

Walter, 2012; Wei et al., 2009). Most often the requirement for collaboration is 

formulated as the need to work with multiple peers or a ‘community of practice’. The 

justification for this is usually that it gives teachers the chance to challenge each other 

and clarify misunderstandings. The transfer of information directly from a course leader 

to an individual participant is often contrasted as being particularly ineffective. 

Third, PD is said to be more effective if teachers identify with and endorse taking 

part in it (Cordingley et al., 2015; Timperley et al., 2007; Walter, 2012). This is often 

framed as the claim that voluntary PD is more effective than obligatory PD. However, 

some researchers make the more nuanced point that there can be strong buy-in for 

obligatory PD if the purpose and benefits of the PD are clearly explained to participants, 

so that they can see the value of taking part (Timperley et al., 2007; Dunst et al., 2015). 

Fourth, PD is claimed to be more effective when it involves training in subject 

knowledge (Blank & Alas, 2009; Cordingley et al., 2015; Desimone, 2009; Dunst et al., 

2015; Wei et al., 2009). This is often contrasted with PD that only involves training in 

general pedagogical techniques, divorced from the content that they would be used to 

deliver. Indeed, it is often argued that the two are complementary and PD is therefore 

most effective when both training on subject knowledge and general pedagogical 

techniques are delivered together. 

Fifth, PD is said to be more effective when it involves outside expertise (Cordingley 

et al., 2015; Dunst et al., 2015; Timperley et al., 2007; Walter, 2012; Wei et al., 2009). 

In general, this means input from people that do not work in the same school. The 

justification for this is generally that this is needed to provide challenge or fresh input, 

as opposed to recycling existing expertise from inside the school, with which teachers 

may already be familiar. 
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Sixth, PD is argued to be more effective when it involves opportunities to use, 

practise or apply what has been learned (Blank & Alas, 2009; Cordingley et al., 2015; 

Desimone, 2009; Dunst et al., 2015; Timperley et al., 2007; Walter, 2012; Wei et al., 

2009). Again, the justification for this is often that it helps teachers apply what they 

have learned in real classroom situations. This approach is often contrasted with lectures 

in which teachers receive new information passively but do not apply it. 

Importantly, the consensus is now influencing research, policy and the design of 

professional development. Indeed, the consensus view has become embedded in official 

guidance in the UK (DfE, 2016), the EU (Caena, 2011) and the US (see Desimone, 

2009). In the UK, it has directly informed the development of the Standards for Teacher 

Professional Development, which aim to provide guidance on effective PD based on the 

“best available research” (DfE, 2016, p. 4). The consensus has also influenced policy in 

the US through the Every Student Succeeds Act, which requires professional 

development to be sustained, collaborative and practice-based in order to attract federal 

funding (see Combs & Silverman, 2016). Furthermore, checklists have been created so 

that teacher educators can identify whether their PD sessions conform to the consensus 

view (Wei et al., 2009; Main & Pendergast, 2015) and questionnaire instruments have 

also begun to reflect it (e.g. Rutkowski et al., 2013). Finally, in influencing programme 

designs, some researchers explicitly refer to the consensus view and its characteristics in 

explaining their design choices, (e.g. Jacob, Hill, & Corey, 2017; Nugent et al., 2016), 

or map the approach their programmes take to these characteristics (e.g. Greenleaf et al., 

2010; Penuel, Gallagher, & Moorthy, 2011). While we acknowledge that there are some 

who disagree with the consensus (e.g. Kennedy, 2016), it is clearly influencing practice 

– and thus warrants critical scrutiny. 

Interestingly, several recent evaluations of PD interventions which include all of the 

consensus view characteristics have not found a positive a positive impact. For 

example, Garet et al. (2016) evaluated a programme that provided sustained, 

collaborative PD for volunteers focused on teachers’ mathematical knowledge, led by 

outside experts, including active learning. The study was implemented as intended, but 

students in the treatment group showed weaker achievement on state tests than the 

control group. Similarly, Garet et al. (2011) evaluated a programme that offered two 

years’ active, collaborative, PD focused on mathematics, with long-run follow-up, 

delivered by outside experts. The programme was implemented as intended, but led to 
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no observable improvements in student achievement. Further, Jacob, Hill and Corey 

(2017) studied the Maths Solutions programme “because it meets the criteria articulated 

in Desimone’s (2009) description of effective professional development program 

features” (p. 380), but the programme led to no improvement in student achievement. 

These findings further motivate this paper.  

3. Methods 

The present research examines the evidence supporting the consensus view of 

effective PD. It is therefore a methodological review, which aims to expose a strand of 

the literature to critical scrutiny (Grant & Booth, 2009). Consequently, we employed 

ancestry searching (Cooper, 2010; Conn et al., 2003) to trace backwards from policy 

documents, to the meta-reviews and reviews they cited, and then back a step further to 

the original studies that they cited. This allowed us to identify the research underpinning 

the consensus view, yielding a web of policy documents (DfE, 2016; Caena, 2011), 

supporting meta-reviews (Cordingley et al., 2015; Dunst et al., 2015), underpinning 

literature reviews (Desimone, 2009; Timperley, Wilson, Barrar, & Fung, 2007; Walter, 

2012; Wei et al., 2009) and foundational original research articles, all of which have 

been cited in support of the consensus view. It is important to note here that our 

objectives stand in contrast to those of an aggregative review, which aims to identify 

and compile studies that provide a representative picture of the current evidence base 

(Gough, Thomas, & Oliver, 2012b). While the searches used have been extensive, 

methodological reviews like ours do not require exhaustive searches of the literature 

(Gough, Thomas, & Oliver, 2012a). 

This approach was combined with further searches using combinations of the terms: 

“teacher”; “professional development” or “continuing professional development” with 

“characteristics of” or “features of”. References of the articles recovered were also 

searched. The articles identified using this search method provided important context 

and perspective on those identified through ancestry searching. In particular, this 

approach identified a number of reviews which did not endorse the consensus view (e.g. 

Kennedy, 2016; Lynch et al., 2019; Yoon, 2011; Kraft, Blazar, & Hogan, 2018), as well 

as a wide range of relevant original research papers.  

An important part of our approach in this article is to focus exclusively on studies 

which use pupil achievement as an outcome measure. Our justification for this is based 

on Guskey’s argument that to “gain authentic evidence and make serious 
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improvements” research on PD must focus on “professional development’s ultimate 

goal: improvements in student learning outcomes” (2003b, p.750). Of course, 

professional development programmes may achieve other desirable outcomes for 

teachers and schools. For example, studies have investigated intermediate outcomes 

including teacher self-efficacy (Nugent et al., 2016) and confidence (Kitmitto et al., 

2018). However, the ultimate justification for professional development, and the time 

and taxpayer money invested in, is the impact on student learning. 

4. Results 

Our literature review revealed that the review articles underpinning the consensus 

view follow a set of common steps: 

(1) Researchers have searched the literature to form a longlist of articles which have 

evaluated specific PD interventions. 

(2) They have used inclusion criteria to remove articles deemed to be of limited 

relevance or quality. 

(3) Researchers have sorted these articles into those that find the intervention they 

evaluate has had a positive impact, and those that did not. 

(4) They have looked for characteristics of PD which are (in some way) related to 

the effectiveness of the evaluated PD interventions. 

We structure our discussion of our findings around two important parts of this logical 

sequence. In section 4.1, we focus on the criteria used to include or exclude studies in 

step 2 above. In section 4.2, we discuss the inference process used in step 4. 

4.1 Appropriateness of inclusion criteria 

The selection criteria employed by a literature review affect its conclusions 

(McDonagh et al., 2013) for at least two reasons. First, they determine the articles 

reviewed: missing important studies will give a partial and potentially inaccurate picture 

of the evidence. Second, the criteria must exclude studies that do not employ a research 

design capable of answering the research question posed by the review. In seeking to 

identify characteristics of effective PD, included studies must identify which PD 

interventions are effective in raising and attainment and which are not. The findings of 

the review will therefore be compromised if the studies included are incomplete or the 

methods employed in the studies are inappropriate for answering the questions. Hence, 
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the PRISMA standards for reporting systematic reviews (Liberati et al., 2009, p. 5) 

states that “Knowledge of the eligibility criteria is essential in appraising the validity, 

applicability, and comprehensiveness of a review.” 

We now consider the inclusion criteria in the meta-reviews and reviews on which 

the consensus view rest. Recall that ancestry searching involves beginning with a 

specific document and working back through the references cited to identify the 

underpinning evidence. We chose to begin with the meta-review by Cordingley et al. 

(2015), since it summarises several reviews and has directly influenced policy. This 

meta-review found 980 reviews which were rated on a three-point scale stretching from: 

1 - methodology and weighting of evidence clear; 2 – methodology clear but no 

weighting of evidence; and 3 – methodology unclear. All level 1 and level 2 reviews 

were retained. No further details were given on how clarity of methodology or 

weighting were judged for each review. However, Cordingley et al. (2015) do rank the 

reviews that they use in their meta-review in terms of quality. The review which they 

give the highest score to is Timperley et al. (2007), which they describe as “the only 

fully consistent and rigorous review” which they emphasise as “a cornerstone for the 

umbrella review” that they conduct (Cordingley et al., 2015, p. 4). 

Given the weight accorded to it, we now consider the inclusion criteria used by 

Timperley et al. (2007). This review judged quantitative studies on a three-point scale in 

three areas: sampling methods; control groups; and validity and reliability of test 

instruments. Qualitative studies were also judged on a three-point scale in three areas: 

depth of data collection and analysis; validity and reliability of assessment; and method 

of triangulation. Study inclusion was also based on impact: studies which demonstrated 

“medium to high impact” were designated core studies, while studies with “low, no, or 

negative impact” were designated supplementary studies, the results of which were used 

to support conclusions from the core studies (Timperley et al., 2007, p.23), a practice 

which is contrary to the norms of meta-analysis (Basma & Savage, 2017, p.5). 

Table 10.2 in Timperley et al. (2007) lists eleven studies relevant to the 

characteristics of effective PD in secondary schools that were rated highly enough to be 

included (there is no equivalent section for primary schools). We identified these 

original studies and reviewed the research methods that they employed: 

• Adey (1999) employed a simple research design in which participants were 

matched to controls based on age and ability. 
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• Anderson (1992) employed an experimental design but only had a sample size 

of 20, which dropped to 16 through attrition. 

• Bishop, Berryman, Powell and Teddy (2005), Confrey, Castro-Filho and 

Wilhelm (2000) and D’Oria (2004) employed no control variables at all, relying 

instead on unadjusted comparisons of outcomes. 

• Huffman, Goldberg and Michelin (2003) matched six comparison teachers to 

eight novices and seven experts, based on teaching experience and student 

demographics. 

• Metcalf, Vontz, and Patrick (2000) employed ANOVA methods to compare 

group means. 

• Moxon (2003), Ross (1994) and Ross, Roleiser and Hogaboam-Gray (1999) 

employ before and after designs but neither conduct any covariate adjustment. 

• Schober (1984) does employ regression analysis but only adjusts for degree 

subject, urban location and average income. 

• Tasker (2001) only reports qualitative findings. 

By What Works Clearinghouse (WWC) standards, nine of the ten studies mentioned 

above would be graded ‘Does Not Meet Evidence Screens’ because they do not 

establish baseline equivalence of treatment and control groups. This is essential to 

establish the impact of a PD programme, because without baseline equivalence, any 

differences in post-participation outcomes between treatment and control groups may 

just reflected unmeasured differences in pre-treatment characteristics of these two 

groups (Mill, 1884). The randomised study may qualify for WWC ‘Meets Evidence 

Standards Without Reservation’ but the high rate of attrition (missing follow up data) 

means it would likely be disqualified altogether, because where attrition is correlated 

with treatment assignment, this undermines the baseline equivalence originally 

established by the randomisation (Shadish, Cook & Campbell, 2002). 

Thus, the most highly-rated review in Cordingley et al. (2015) uses weak inclusion 

criteria which admit studies employing designs unable to establish whether the PD 

interventions were effective or not. Crucially, the validity of step 4 of (set out above) 

depends on identifying interventions which are, and are not, effective (step 3). Since 

step 3 uses studies which do not establish equivalent control groups, this casts doubt on 

the validity of the conclusions reached in step 4. 
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How do the inclusion criteria in other reviews in the literature compare? For space 

reasons, we limit ourselves here to cross-subject reviews that look across different types 

of PD. Wei et al. (2009, p. 3) explicitly allow studies using any methodologies 

including qualitative and case study methods, though they note that “the inferences that 

can be drawn from such research should be treated as suggestive rather than 

conclusive”. Desimone (2009) and Walter and Briggs (2012) do not employ any explicit 

inclusion criteria but both include case study research. Yoon et al. (2007) use the more 

rigorous What Works Clearing House standards to screen the papers in their review but 

conclude that “Because of the lack of variability in form and the great variability in 

duration and intensity across the nine studies, discerning any pattern in these 

characteristics and their effects on student achievement is difficult” (p. 3). Kennedy 

(2016) allows only experimental studies but finds no clear patterns between programme 

design features and pupil outcomes. In summary, many of the reviews which espoused 

the consensus view did not employ appropriate inclusion criteria; while those that did 

employ appropriate inclusion criteria tended not to endorse the consensus view. 

4.2 Validity of inference methods 

Even if it were the case these reviews had employed appropriate inclusion criteria, it 

is unclear that the inferences in step 4 of the process would yield accurate conclusions 

about the characteristics of effective PD.  

All four of the consensus-view, cross-subject reviews that conducted step 4 of the 

review process (Desimone 2009; Timperley et al., 2007; Walter & Briggs, 2012; Wei et 

al., 2009) used a thematic approach to identify the characteristics of effective PD, 

seeking to identify features that recurred among interventions that were found to be 

effective. For example, Timperley et al. (2007) note that all of their ‘core studies’ 

involve teachers working in structured professional groups. The authors interpreted any 

counterexamples as evidence that collaboration is necessary but not sufficient for 

effective PD. Desimone (2009) also looks for recurring features of successful 

interventions, adding that such regularities are more persuasive when they come from 

studies using a range of different research designs. Walter & Briggs (2012) and Wei et 

al. (2009) also look for recurring themes among effective interventions. The meta-

reviews by Cordingley et al. (2015) and Dunst et al. (2015) then analysed the claims 

made across the various reviews and looked for agreement among them. For example, 

Cordingley et al. (2015) highlights agreement among the reviews that prolonged CPD is 
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more effective than short CPD. This is accompanied by a caveat, citing Timperley et al. 

(2007), that not all prolonged PD programmes are effective and the claim that what 

distinguishes effective prolonged PD is what the additional time is used for. 

The overall inference method described in the preceding paragraph is logically 

flawed. The regular occurrence of specific features of PD in effective interventions does 

not, in itself, warrant any inference about the effect of that feature of the intervention. 

The risk is that, in the terminology of Mackie (1974), effective interventions include 

causally redundant components. Put another way, consensus view characteristics could 

occur frequently in effective PD interventions for reasons other than their contribution 

to the effectiveness of that PD. Take collaboration: schools have limited budgets and 

collective PD will be cheaper to provide than one-to-one PD. Collaboration is therefore 

likely to occur in PD, even if it is causally redundant. Alternatively, consider buy-in: 

teachers may be enthusiastic about an effective PD programme because they notice its 

impact, rather than the programme being effective because teachers have bought into it 

(Guskey, 2002). Teacher enthusiasm may therefore occur in effective PD, even if it 

does not causally contribute to it effectiveness. We do not claim here that collaboration 

or buy-in are undesirable features of PD; only that - contra to the consensus view - 

compelling evidence of their contribution is currently lacking. 

5. Alternative methods for identifying the characteristics of effective PD 

5.1 Philosophical basis 

We began by arguing that school leaders need to be able to identify characteristics 

of effective PD if they are to design or commission such interventions. Since these 

characteristics will always come as part of a package, a different research approach may 

be needed. Russo and Williamson (2007) and Clarke et al. (2014) have revived the 

arguments of Bradford Hill (1965) and Mackie (1974) to show how this can be done. 

Their approach to identifying causally non-redundant characteristics involves 

combining two types of evidence. 

The first is evidence of correlation, which they define as probabilistic dependence 

between two phenomena. For example, certain types of PD might be highly correlated 

with pupil learning gains in rigorous evaluations. It is important to note that, although 

Clarke et al. (2014) use the term evidence-of-correlation to refer to this broad category 

of evidence, they still privilege the sub-set of correlational evidence which is causal in 

nature e.g. from randomised trials. The second type is evidence of mechanism, which is 
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defined as activities organised in such a way that they are responsible for the 

phenomenon. In social science, evidence of mechanism might come from basic research 

describing fundamental characteristics of human motivation or learning, which hold 

across diverse contexts (see section 5.2 for an example). 

Clarke et al. (2014, p. 19) argue that these two types of evidence “integrate in a 

special way” to become more than the sum of their parts. Evidence of (causal) 

correlation between a PD intervention and pupil outcomes provides evidence that an 

intervention as a whole is effective. However, correlational evidence alone cannot 

distinguish causally redundant from causally non-redundant characteristics of 

interventions. For example, If a PD programme with a collaborative component affects 

pupil attainment, this does not demonstrate that collaboration played a causal role; an 

adapted version of the intervention might have been just as effective if teachers had 

worked individually. Conversely, evidence of mechanism can help identify non-

redundant components of a cause, but cannot determine whether a component will have 

a causal effect when implemented as part of an intervention. For example, knowing that 

collaboration is useful in several settings does not guarantee that any PD intervention 

incorporating collaboration will improve pupil attainment. When both types of evidence 

converge however, can we be more confident that a non-redundant characteristic of a 

collectively sufficient causal condition has been identified. That is, if we found a PD 

intervention incorporating characteristic X, which had been shown to be effective and 

there was evidence that X is effective in bringing about learning or behaviour change in 

a range of settings, there is far stronger evidential warrant that X is genuinely 

characteristic of effective PD. 

5.2 Illustrative example: Instructional coaching 

This section provides an example of this approach using instructional coaching. Our 

aim is not to provide an exhaustive account or definitive argument but to illustrate how 

this approach could be employed in the social sciences. 

PD interventions based on instructional coaching – an observation, feedback, 

practice cycle in which an individual teachers received guidance from an expert mentor 
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- show consistently positive correlations with pupil achievement.1 Indeed, a recent 

meta-analysis identified 44 evaluations of instructional coaching programmes, with an 

average impact on pupil learning of 0.15 standard deviations (Kraft et al., 2018).2 The 

inclusion criteria for the meta-analysis required studies to employ either difference-in-

difference, regression discontinuity or randomised controlled trial designs. Such designs 

are able to account for differences between the treatment and control groups that are not 

recorded in the data, which enables them to credibly identify the causal impact of the 

coaching programmes on pupil learning (Rosenbaum, 2017). The empirical evidence for 

instructional coaching also includes replicated randomised controlled trials (Allen et al., 

2011; Allen et al., 2015) and evidence from AB testing (Albornoz et al., 2017). An 

important limitation of the existing evidence is that many of the studies focus on 

literacy outcomes and are targeted at younger pupils. Nevertheless, taken together, this 

research provides good evidence of (causal) evidence-of-correlation between 

instructional coaching and pupil achievement.   

As set out above however, it is necessary to combine this with evidence of specific 

mechanisms in order to persuasively identify the causal characteristics of instructional 

coaching. One example of evidence of mechanism for coaching comes from research on 

how and when people change their practice. PD programmes often fail to bring about 

intended changes in teacher practice (Copur-Gencturk & Papakonstantinou, 2016) and 

meta-analysis of causal studies in a range of settings suggests that habits - behaviours 

cued automatically by environmental stimuli - are the most important reason that people 

fail to change their actions in this way (Webb & Sheeran, 2006). This is because 

repetition in the presence of specific environmental cues causes behaviour to become 

automatic (Lally, van Jaarsveld, Potts, & Wardle, 2009). Indeed, research has shown 

that certain teaching practices becomes more habitual over the early years of teachers 

careers (Sims, Hobbiss, & Allen, In Press). Research in a very wide range of settings – 

car use, recycling, blood donation, voting – has shown that people maintain these 

habitual behaviours, even if their goals change (Wood & Neal, 2007). Neuroscientists 

 

1 It should be noted that, in line with the argument in sections 4.2 and 5.1, any apparent 

similarity between the features of instructional coaching and the consensus view is not, in 

and of itself, evidence that consensus view is correct. 
2 We note that this meta-analysis was published after the meta-reviews bv Cordindley et al. 

(2015) and Dunst et al. (2015). However, many of the original studies cited in Kraft et al. 

(2018) were published by 2015. 
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have also shown how behaviours which are repeated many times become governed by 

different regions of the brain, making them more resistant to change (Seger & Spiering, 

2011). The evidence-of-mechanism reviewed here also has limitations. For example, 

there are a lack of studies in similar public service settings, such as among doctors or 

police. Despite this, the range of methods by which, and contexts in which, habits have 

been shown to influence behaviour suggests that they constitute an important potential 

mechanism in changing teachers practice. 

Coaching incorporates characteristics which are known to promote habit change. 

Most notably, coaching programmes require teachers to repeatedly practice new skills 

in their own classrooms. For example, teachers enrolled in the My Teaching Partner 

programme submit fortnightly videos of themselves practising specific skills in their 

own lessons, which they then review along with their coach (Allen et al., 2011). 

Experimental and observational research in a range of contexts, as well as evidence 

from neuroscientific research, shows that it is necessary to repeatedly practice new 

behaviours before they become automatic (see Wood and Neal, 2007). Moreover, meta-

analysis suggests that repeatedly practicing the new techniques in the environment 

where you aim to reproduce them in future (i.e. the classroom) helps replace old habits 

by overwriting the established cue-response relationships (Webb & Sheeran, 2006). The 

repeated review and feedback incorporated in coaching models helps strengthen these 

new cue-response relationships even further. This evidence of mechanism for repeating 

a new technique in the target environment to help ingrain new practices - combined 

with evidence of correlation between coaching and pupil attainment - suggests that this 

type of practice is a characteristic of effective PD. 

6. Discussion 

Several reviews and two meta-reviews have established a consensus around the 

characteristics of effective PD. In this article, we have argued that the underpinning 

research does not support this consensus because it employs inappropriate inclusion 

criteria and a flawed inference method. 

Some parts of the consensus view, such as collaboration, currently lack evidential 

warrant. Our argument here is primarily negative, highlighting an absence of evidence 

that this is characteristic of effective PD. Certainly, the (meta) reviews on which this 

claim is often based have not established this. Inappropriate inclusion criteria mean 

these reviews likely do not identify effective PD interventions, let alone their common 
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characteristics. Even if they had identified effective interventions, collaboration may be 

causally redundant, rather than an active ingredient. Similar arguments apply to the 

claim that effective PD should be subject-specific. Again, existing research does not 

warrant these claims: there is currently an absence of evidence.  

The claim that PD should be sustained may require revision. In this case, in addition 

to this absence of evidence, there is also evidence of absence. Moderator analysis from 

two meta-analyses show that, among interventions which include repeated practice of 

specific skills, the overall duration (length of time) of the PD programme shows no 

relationship with the impact on pupil attainment (Basma & Savage, 2017; Kraft et al., 

2018). In line with this, evidence reviewed in section 5 suggests that it may be repeated 

practice that matters, rather than PD being sustained. The difference between these two 

points is substantively significant. For example, a sustained PD programme might 

provide fortnightly sessions for two years, but if each part of the curriculum is covered 

only once, then the intervention does not incorporate repeated practice and is less likely 

to change teachers’ practise. Crucially, it is the combination of evidence of correlation 

and evidence of mechanism which makes the evidential warrant for repeated practice 

more compelling than that for PD being sustained. 

More generally, we conclude that there are reasons to be sceptical about the 

methods employed by researchers in developing the consensus view. In particular, our 

research highlights the dangers involved in meta-reviews (or reviews of reviews) which 

are often employed to summarise the evidence from a field in a short space of time, in 

order to inform policy (Thomas, Newman, & Oliver, 2013). As we have seen however, 

this approach is problematic because the quality of the preceding reviews cannot be 

fully assessed without a detailed investigating of the underpinning primary research - of 

the sort we reported in section 4.1. Ironically, this obviates the time/cost benefits of 

conducting rapid meta-reviews in the first place (Caird et al., 2015; Whitlock et al., 

2008). Our study illustrates how, absent this level of scrutiny, reviews of reviews can 

lead to the propagation of weakly warranted findings through the hierarchy of reviews 

and onward into public policy, practice and research. 

6.1 Limitations 

These findings should, of course, be interpreted with regard to the limitations of this 

study. One such limitation is that this paper has focused solely on studies using student 

attainment as a criterion for effective PD. While we believe this to be justified, we 
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cannot rule out that an alternative approach that used intermediate, non-attainment 

outcomes could have come to differing conclusions. Relatedly, most of the studies we 

have discussed focus on English and maths attainment. This reflects the current state of 

the literature but a broader evidence base on effective PD in the humanities and creative 

subjects might allow a more nuanced set of conclusions to be reached. In addition, our 

discussion has focused exclusively on investigating the evidence base underpinning the 

consensus view. Readers looking to gain a representative picture of the literature on PD 

should therefore consult alternative studies such as those by Basma & Savage (2017), 

Kraft et al., (2018) and (Lynch et al., 2019). Finally, we would like to emphasise again 

that the example of our propose methods in section 5.1 is intended to be illustrative, 

rather than definitive.  

6.2 Implications 

Despite these limitations, our paper has implications for the field. In particular, 

we believe that researchers looking to identify the characteristics of effective PD should 

seek alignment between evidence-of-mechanism and evaluations of specific PD 

interventions which include these mechanisms. For example, a careful consideration of 

the literature on near- and far-transfer of skills may provide relevant evidence-of-

mechanism to support the claim that subject-specific professional development is more 

effective. In combination with e.g. meta-analytic evidence on the effect of subject-

specific professional development, this would provide stronger warrant for the claim 

that subject-specificity is characteristic of effective PD. This may require inter-

disciplinary collaboration between psychologists engaged in basic research about how 

people learn and acquire skills with applied researchers evaluating PD programmes. 

Recently developed taxonomies of mechanisms provide a good starting point for 

researchers looking to pursue this approach (Michie et al., 2013). 

Our findings also have direct implications for policy and practice. In the US, the 

Every Student Succeeds Act currently requires PD to be both sustained and 

collaborative in order to qualify for federal funding. Policymakers should consider 

dropping the collaborative criteria and revising the sustained criteria, as discussed 

above. In England, the Standards for Teachers’ Professional Development also 

recommend that PD should be collaborative. Policymakers should also consider revising 

this guidance. This is necessary in order to avoid spending scarce resources on 

programmes that may not be effective and to avoid teacher educators designing existing 
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programmes in line with the consensus view. Policymakers, school leaders and teacher 

educators should focus instead on commissioning and designing PD with characteristics 

for which there is strong evidence of both (causal) correlation and mechanism. Funders 

should also resist calls to organise research on teacher PD around the consensus view 

(Desimone, 2009). 
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