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Abstract 
 

This thesis investigates the knowledge of, and engagement with, evidence 

amongst teachers of GCSE chemistry in England.  It has a particular focus 

on examining measurements of teacher knowledge and engagement with 

evidence and also looks at predictors for performance on measurements of 

teacher knowledge and engagement with evidence.  The study took place 

during and after the implementation stage of a randomised controlled trial 

(RCT) which evaluated the SMART Spaces programme.  As such, the study 

also provides an RCT of whether participation in a trial increases knowledge 

and engagement with evidence.   A reliability and validity analysis revealed 

weaknesses in existing measures of knowledge of evidence for primary and 

secondary teachers.   The study also showed that there is some correlation 

between teachers’ years of experience, their highest educational level, their 

specialism, and the percentage of pupils in their school eligible for free 

school meals (FSM%) with their knowledge of educational evidence.  The 

main conclusions of the thesis were that pre-existing measures of teachers’ 

knowledge of and engagement with evaluation-based evidence require 

further development.  There is some potential to predict teacher performance 

on this measure but only up to approximately 4%.  Participation in an RCT 

does not appear to provide evidence for increasing knowledge and 

engagement with evidence. 
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Chapter 1:  Introduction 
 
1.1 Introduction 
 
Teachers conducting formal enquiry into their chosen profession has been 

said to trace back to the enlightenment (Davies, 2008). More recently, such 

teacher enquiry was present as far back as the early 1870s in lectures to 

which ‘...secondary teachers flocked eagerly’ (Woods, 1920, p.21).  Despite 

this longstanding heritage, a significant change to the teaching profession 

has been heralded, in that, ‘The evidence revolution is here, and it is coming 

to education’ (White, 2020, p.31).  Education is, in fact, the latest in a line of 

professions to experience this evidence revolution.  The legal profession, for 

instance, experienced the evidence revolution in the 1960s (Twining, 1994) 

and the healthcare profession in the 1990s (Rycroft-Malone et al., 2003; 

Sackett et al., 1996; Simons, 2003).  Nevertheless, the need for such 

evidence in the field of education has been questioned (Kvernbekk, 2017).  

However, teachers’ capacity to appraise and use research is regarded as 

necessary: 

 
 Evidence is important, of course, but what is more important is that 
 we need to build teacher expertise and professionalism so that 
 teachers can make better judgments about when, and how, to use 
 research 
        (Wiliam, 2019a, np) 

 

Much of the debate has centred around the extent of which evidence can be 

applied to education (Biesta, 2010; Elliot, 1991; Hammersley, 1997; 

Kvernbekk, 2017).  However, there are definite moves in the education 

sector towards fostering research into teachers’ practices and knowledge 

base (Coldwell et al., 2017; Stoll, 2018). This naturally has ramifications for 

teachers’ knowledge.  If teachers engage more with research findings as part 

of this evidence revolution (White, 2020), this will assumedly alter or shift 

teachers understanding and practice.  Studies in England have been 

conducted into whether teachers use research and, if so, how and why they 

use this research (Cain, 2015a; 2015b; Nelson et al., 2017; Stoll et al., 2018; 

Walker, 2019).  In the same way as how the legal and medical professions 
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have moved from a situation of not applying evidence to then becoming 

evidence-led, the education profession appears set for a similar process.  

Nevertheless, the education profession has its own specific needs, structures 

and character which requires bespoke or tailored approaches and 

understanding for the school context in terms of pupil teaching and learning.  

The next section discusses the researcher’s interest and motivations in this 

subject matter within its educational context.   

 

1.2 Rationale 
 

The researcher’s interest in teachers’ knowledge of and engagement with 

educational evidence is primarily as a result of having become a teacher 

trainer in 2014 with the British Council.  The move from teaching English to 

middle school pupils to training both recently qualified and experienced 

teachers was the catalyst for greater engagement with research on effective 

practices.  It was also a shift in approach, in terms of requiring greater 

warrants or support for content presented in teacher training.  In part, this 

was in response to requests for an evidence of effectiveness in terms of tried 

and tested pedagogical approaches. 

 

The major work that spurred this interest on was in Coe et al.’s (2014) What 

Makes Great Teaching.  Specifically, it was the repeated concept of effective 

practice which was immediately striking.  Similarly, how the idea of teacher 

quality could be achieved, appraised or assessed was also a thought-

provoking discussion in Coe et al., (2014).  This Sutton Trust-commissioned 

report was explicit on effective practices, teacher characteristics and beliefs, 

cognitive psychology findings and the educational evidence base.  The report 

was an unfamiliar genre in that much of the researcher’s information had 

been from books which, although detailed in terms of process, made little 

attempt to address the notion of product.  In other words, while the steps to 

be taken were provided, such resources rarely made reference to outcomes 

or evaluation.  In this way, the Sutton Trust report (Coe et al., 2014) was a 

significant departure from most previous educational literature.  
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The researcher’s particular field at this time was the training of teachers and 

lecturers of middle school pupils and undergraduates respectively.  This was 

in the field of English as a foreign language in a British Council overseas 

posting in a context where information and research access for the teachers 

and lecturers was limited and restricted.  As such, the researcher wanted to 

conduct sessions which presented effective practices in a form which could 

be easily consumed given the time demands these teachers and lecturers 

faced.  Despite reviewing the extensive training resource library and 

numerous books on the topic, the researcher was unable to source applied 

and practice-based approaches which could be communicated with relative 

confidence and ease.   

 

Through this issue, the researcher discussed with colleagues on their 

knowledge base and where they had sourced information for their teacher 

training sessions.  Although anecdotal, much of these responses also 

highlighted that there was little new information available and that the content 

of training sessions and manuals had remained the same for several years.  

Decisions of practices to be promoted in sessions were largely based upon 

perceived teacher engagement levels or, to a much lesser extent, how those 

teachers predicted their pupils might respond to the approach.  There was no 

evaluation process and teachers appeared confused by the idea of 

effectiveness and how they could make an impact on pupil outcomes, 

especially pupils of low-prior attainment.   

 

The researcher’s master’s degree was in development education and global 

learning.  Specifically this was focused on working in education in developing 

countries.  In terms of these overseas teacher training postings, where the 

cultures, educational systems and resources varied from context to context, 

the demand was for practical, applicable approaches which had strong 

indications of effectiveness.  Such approaches also needed to have a firm 

theoretical basis and logical links from rationale to methods through to 

results.  Despite enquiries,  it appeared that the availability of such 

information could not be readily signposted.  This situation and the 

recommendations in Coe et al. (2014) appeared to be in conflict.  Teacher 
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expertise was regarded highly but easily accessible, digestible robust, 

rigorous, applied and practice-based evidence of effectiveness seemed to be 

uncommon.  In short, the researcher could not understand how the call for 

evidence in Coe et al. (2014) could be realised.  Having discussed the 

researcher’s interest, the next section outlines the context in which this 

doctoral thesis title emerged.  

 

1.3 Context 

The context of this thesis is important to make explicit as a precursor to how 

the thesis has been structured.  In 1998, the Labour government of the 

United Kingdom (UK) urged policymakers to foster a culture of evidence in 

schools.  Charles Clarke, as its junior education minister, stated that, ‘The 

time has come to look forward and demonstrate a commitment to developing 

evidence-based policy and practice' (Clarke in Hargreaves, 1999, p.245).  It 

was not until over a decade later with the formation of the Education 

Endowment Foundation (EEF) in 2011 (What Works Network, 2014, p.13) 

that this gained momentum.  Unlike most other What Works Centres, the 

EEF receives substantial funding allowing it to commission its own large-

scale trials (Bristow et al., 2015). The EEF pre-dates the What Works 

Network as the EEF originated ‘...in 2011 by lead charity The Sutton Trust, in 

partnership with Impetus Trust, with a founding grant from the Department for 

Education’ (What Works Network, 2014, p.13). The What Works Network, 

meanwhile, was established shortly after the EEF, in 2013 (Cowen et al., 

2017).  In 2013, Alexander and Letwin (2013), members of the Conservative-

Liberal Democrat coalition government, advocated for the model of evidence 

in healthcare to be extended and applied to several other areas of social 

policy, including educational attainment. The role of the Department for 

Education here reflects the scope being primarily centred in England (as 

opposed to the wider UK). 

 A summary of the EEF’s work describes how it employs a toolkit to 

represent the findings of its commissioned trials:  
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 The EEF, through the What Works Network described above, offers 
 on-line evidence summaries of educational research to guide 
 teachers and educational leaders on how to use resources available 
 to them to maximise learning outcomes. Organised into ‘toolkits’ 
 these  summaries claim to offer teachers evidence of what has 
 worked most  effectively in the teaching of children from early years 
 through to age 16 years  

     (La Velle and Flores, 2018, p.530-531) 

Between 2014-2019, the EEF offered eleven themed rounds open to 

applicants from schools, colleges, universities charities or local education 

authorities (EEF, 2014).  One of the first rounds, in conjunction with the  

Wellcome Trust, was Education and Neuroscience with funding of £6 million 

for interventions in education which incorporated neuroscience research 

(EEF, 2014, n.p.).  A total of six projects were funded in Education and 

Neuroscience, one of which was: 

 
 Spaced learning: a trial on the effectiveness of repetition and spaced 
 learning, a method of teaching that delivers a unit of work three times 
 interspersed with alternative activities. This will be led by Alastair 
 Gittner from the Hallam Teaching School Alliance in partnership with 
 Stocksbridge High School 
        (EEF, 2014, n.p.) 

 

The development and pilot evaluation of this became known as the SMART 

Spaces project and was independently evaluated by a team from Queen’s 

University Belfast (O’Hare et al., 2017).  Due to this pilot showing evidence of 

promise, the SMART Spaces: Spaced Learning Revision Programme moved 

to an efficacy trial stage over the 2018/19 academic year evaluated by 

researchers from the Institute of Education, University College London 

(Hodgen et al., 2018).   

 

Within this efficacy trial, the researcher became embedded in the project 

team - or implementation team - for SMART Spaces which comprised 

researchers from Queen’s University Belfast (QUB) and Hallam Teaching 

School Alliance (HTSA).  The researcher had previously used spaced 

learning while delivering teacher training sessions and was primarily 

interested in teacher-level responses to such educational evidence being 
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brought to the fore.  Through discussions with the researcher’s Queen’s 

University Belfast supervisory team, a focus on teachers was agreed upon as 

an area of need and the opportunity to reach teachers involved in an efficacy 

trial was deemed to be feasible.  As opposed to a narrower focus on spaced 

learning, after discussions it was decided that the trial allowed for research 

into educational evidence more generally while still including the trial as an 

area of interest.  In this way, the researcher’s investigation was set within the 

context of the EEF efficacy trials in England and participants teachers 

involved in the SMART Spaces efficacy trial.  More specifically, the 

participants in this study were teachers of Year 11 pupils in England and 

responsible for delivering GCSE double science chemistry curriculum content 

at state secondary schools in England and serving at schools recruited to the 

efficacy trial of SMART Spaces.    

 

Although the researcher was a part of the implementation team in the EEF 

SMART Spaces trial, such participation was limited. Primarily, the researcher 

observed IDEAS and planning meetings and assisted the implementation 

project management team by: reviewing teacher manuals; reviewing the 

observation schedule; conducting fidelity of implementation visits (to ten 

intervention grouped schools); and basic administration tasks.  However, the 

researcher’s study was independent of the SMART Spaces trial and its aims 

and outcomes.  For instance, the researcher’s surveys and interviews were 

conducted with evaluator approval in so much as they were cleared as not to 

prime teachers or contaminate the evaluation team’s own teacher surveys.  

Specifically, the researcher’s own activity in terms of surveys and interviews 

began after the SMART Spaces activity had concluded and the evaluator’s 

data had been collected.  This sequence of activities demonstrates that 

although the researcher had access to the trial participants, the nature of the 

doctoral research was independent and discrete.   
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1.4. Aim of the Study 
 
As the title suggests, the aim of this study is to focus on educational 

evidence and teachers’ knowledge of findings which can be taken as 

educational evidence.  It is also aimed at understanding teachers’ knowledge 

of how such educational evidence can be validated in terms of common 

research methods.  This study also aims at looking at teachers’ activity in 

terms of the seeking out of such educational evidence.  In order to do this, 

what constitutes evidence must be defined clearly.   

 

The study aims to look at the educational evidence landscape and current 

representation or presentation currently.  This knowledge will likely be explicit 

and declarative rather than tacit and procedural given the focus on evidence.  

The robustness of such assessments of teachers’ knowledge of evidence (or 

not) is understandably a valuable asset.  This could be used for performance 

management, promotion and role suitability.  It could also have much wider 

implications for deploying resources more effectively.  However, it also seeks 

to understand the teachers’ interaction with such forms of knowledge. Given 

the general knowledge that exists around the time demands and teaching 

duties of teachers, the study is interested in which paths, routes or facilities 

to gain knowledge might be feasible and whether this activity can be 

accurately measured.  For instance, online sources of educational evidence. 

 

It also aims to better understand the teacher in terms of discussing their 

backgrounds such as their beliefs, judgements, training and so on.  It also 

aims to review the wider provisions available to teachers in order to become 

informed by educational evidence.  This requires reviewing continuous 

professional development and initiatives designed specifically to fostering or 

furthering the form of educational evidence in question.  As this provision is 

deemed to be important, the study includes the specific provision of teacher 

participation in evidence-based contexts such as Education Endowment 

Foundation (EEF) educational trials.   
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The aim of the study is ultimately to better understand this relatively new 

concept of evidence in education.  In terms of teachers’ knowledge of it and 

their interaction with it, some measure of declarative knowledge is required 

given the overriding concept of evidence.  This means cognitive and 

behavioural measures are likely to be needed.  In short, how do we safely 

adjudge which teachers are evidence-aware and which are not?  Are some 

teachers more or less inclined to this and could some new provisions, such 

as teachers being trained to deliver an evidence-based pedagogy, make a 

difference?  
 
1.5 Overview 
 
 
The thesis begins with chapter two which outlines teachers’ knowledge and 

research.  This discusses the role of teacher’s beliefs in comparison to 

knowledge before going on to look at how knowledge can be created and 

validated within the profession.  It also details the multiple ways in which 

teachers can add to their professional knowledge.  In doing so, it attempts to 

describe the research landscape for teachers in terms of outlining the many 

communities of thought that can be adopted as research with each more 

often in competition than complementary.  This in turn affects not only 

teachers’ knowledge but their own research experiences.  The aim of chapter 

two is as a base for chapter three which further develops the concept of 

educational evidence. 

 

Chapter three begins with the emergence of evidence in education and 

attempts to define the key terms and concepts within this.  This is deemed 

important because educational evidence is a complex and evolving 

movement and one which is arguably still in its infancy.  The discussion of 

the purpose of evidence in education, meanwhile, is largely in recognition of 

how contentious this area of interest of this investigation has been over the 

preceding twenty or even thirty years.  However, the main focus of this 

chapter is to establish the difference between engaging in research and 

engaging with research, and the ramifications of both.  Chapter three 
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concludes with an outlining of the research questions which become the 

focus of later chapters. 

 

As such, chapter four contains the research and methodology for the 

investigation of these research questions.  Much of this chapter outlines the 

justification for pursuing mixed methods research as the optimum for 

answering the research questions.  It also details, more specifically, the 

sequential explanatory design as a crucial process towards finding answers 

to these research questions.  Finally, it goes on to detail the instruments, 

tools and techniques employed by the researcher.  Importantly, this chapter 

also includes details of the participants in this study.  Ethical considerations 

and limitations of the methods are also reflected upon.  

 
Having outlined the researcher’s approach and rationale for this, chapter five 

contains the results of the investigation into the research questions.  It is 

divided into a quantitative phase and a qualitative phase in recognition of the 

tenets of the sequential explanatory design.  It is also discussed via the 

research questions in recognition of the importance of being led by these 

questions.  This includes research question one and measuring teachers’ 

knowledge of and engagement with evidence, research question two and 

teacher predictor demographics and research question three and the impact 

of an educational trial.  This chapter required some narration to position or 

explain the context and resources used for analysis and as such contains 

justification and background where appropriate. 

 
Lastly, chapter six contains a summary of the findings with some distilled or 

succinct points to be stressed.  Similarly, these are pinned to the research 

questions in recognition of their importance as being directive.  The chapter 

concludes with a discussion of the strengths and limitations of the study, 

what contributions to the field of educational evidence this investigation has 

made and ends with recommendations for practitioners, researchers and 

policymakers.  Understandably, this thesis is positioned in a certain manner 

given the researcher’s own background, the context described, and other 
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factors at play.  Consequently, these considerations have been  outlined in 

the following section. 

 

 
1.6 Positioning 
 
The first and perhaps most important positioning for this thesis is that it has 

been stated that there is a stated need for more research in this area 

(Coldwell et al., 2017) and that he concept of educational evidence is in its 

infancy (White, 2020).  The basic premise is that robust and rigorous 

evidence should make greater inroads into the field of education and 

stakeholders alike, but that this should be regarded as a work in progress 

(Gorard, 2020).  As such, the researcher was interested in exploring further 

the state-of-play, the landscape and the possibilities for contributing to the 

field by investigating classroom-based teachers as opposed to targeting 

teachers with decision-making responsibilities in leadership roles (Rose et 

al., 2017).   

 

Another important positioning discussion is where this thesis might be 

positioned against.  In such a way, this pits the thesis against critics of EEF 

trials (Gale, 2018; Wrigley, 2018), critics of statistics and quantitative-based 

researchers in education (Davies, 2003; Elliot, 2001; Oliver and Conole, 

2003; Roberts, 2017) and those viewing educational evidence as a front for 

ulterior motives (Wrigley, 2018; Roberts, 2017).  There have also been 

arguments that that the nature of teachers and research is opaque and that 

this is a satisfactory or even desirable condition (Kvernbekk, 2017). The 

researcher again is positioned against such a notion and this thesis aims 

towards greater transparency and systematicity for a deeper understanding 

of teachers in the world of research, evidence and knowledge.  The 

researcher has set out to be explicit on the areas of need and importance for 

teachers.  In this approach, the researcher views educational evidence in the 

use of data for findings that lean towards the scientific approach.  It is in this 

way that the thesis begins, starting with a review of the literature. 
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CHAPTER 2:  Teacher Knowledge and Research 
 
2.1 Introduction 
 
The concept of teachers interacting with educational evidence is argued to 

be where teacher knowledge is shaped or enhanced by research (Shulman, 

1987).  Teachers are required to develop knowledge in many areas and 

knowledge of their learners, knowledge of their subjects, and knowledge of 

how best to teach their subjects to their learners are just a few such areas 

(Shulman, 1987).  Examining the means for teachers to contribute to this 

knowledge base requires discussion.   

 

The first area of discussion in this chapter is the notion of teacher beliefs.  

This chapter outlines why teacher beliefs pose a challenge for educational 

evidence uptake.  Teacher beliefs can create the conditions where teachers’ 

decision making is based upon personal preferences or previous negative 

experiences.  Additionally, beliefs are not held as being as manifest as 

knowledge making them harder to assess, evaluate or even discuss (Nespor, 

1987; Pajares, 1992).  This, then, leads to the concept of knowledge creation 

(Hargreaves, 1999).  To create knowledge, teachers move between tacit and 

explicit forms of knowledge, in either direction, through various forms of 

interaction.  However, this knowledge creation can be individual and niche or 

it can be collective and general (Hargreaves, 2000).  Another discussion to 

be had is on the concept of knowledge validation (Hargreaves, 1999) and 

this largely refers to the trustworthiness or veracity of the knowledge through 

assessment of the method by which it was acquired.  Put simply, it is the 

difference between a case study and a meta-analysis (Greenhalgh, 2014).   

 

The knowledge which teachers require to promote understand among their 

learners is detailed alongside discussions of subjectivity and objectivity of 

teachers.  These discussions lead to sections on research options available 

to teachers.  Again, these options are often in opposition to each other rather 

than complementary.  Teachers, it will be argued, have traditionally tended 
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towards one community of research.  In order to discuss this point fully, the 

range of schools of thought and their positioning is outlined to demonstrate 

the wide variation teachers have when it comes to adding to their knowledge 

base.  This includes examining initial teacher education (ITE) and continuing 

professional development (CPD) as provisions for transmission of research 

to teachers.   Such discussions are regarded as important before discussing 

education evidence in the subsequent chapter, chapter three.  This is largely 

because educational evidence, certainly the evidence of effectiveness, is 

only emerging as a concept whereas teacher knowledge and educational 

research has a much longer-standing heritage in the field. 

 

Chapters two and three were the result of a review of the literature.  From 

October 2017-March 2018, an initial search of the literature was conducted 

via Queen’s University Belfast (QUB) McClay Library’s education databases.  

This included the QUB database, the Education Resources Information 

Center (ERIC) database, the International Bibliography of the Social 

Sciences (IBSS) database and the Central (Wiley) database. The search 

parameter was set to include articles from 1980-2017.  The researcher’s 

Boolean/phrase search terms initially included: TI education* AND TI 

evidence* and this produced over one thousand results at a global scale 

including subject-specific interventions.  The researcher excluded non-UK or 

overly specific results, including any medical or health-sector results.  A more 

limited search of “educational evidence” OR “evidence-based education” OR 

“evidence based education” OR “evidence informed education” OR 

“evidence-informed education” OR “research-informed education” OR 

“research-based education” OR “research informed education” OR “research 

based education" OR “what works” produced fewer results and the core of 

the articles came from this search.  The inclusion and exclusion criteria was 

primarily based on reference or not to the experimental nature of research 

methodology.  Specifically it had a focus on discussions which included 

reference to randomised controlled trials (RCTs) , experimental or quasi-

experimental trials, systematic reviews, meta-analysis and other evidence as 

defined by Haynes et al. (2012). In other words, it excluded articles, chapters 

in books and books which were solely on action research, ethnographic 
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research, case studies, general pedagogy.  It also excluded further or higher 

education articles and articles which were health or medical related.  Specific 

interventions outside of the UK were also excluded.  The researcher also 

used Google Scholar to source further articles including the grey literature.     

 

2.2 Teachers’ Beliefs  
 
  
Borg (2001, p.186) distinguished knowledge from belief thorough 

emphasising that conflicting beliefs could be held by individuals yet remain 

valid. Conversely, knowledge was generalisable and oriented by truth or 

veracity (Borg, 2001). The nature of belief is also value-laden in that its 

etymology links it to ‘love’, derived from the Aryan word lubh, meaning ‘to 

hold dear’ (Borg, 2001, p.186).  It has been stated that teachers’ beliefs are 

as a result of their childhood experiences (Craft, 1996), including how they 

themselves were taught during that period of time (Dean, 1991).  Beliefs 

differ from knowledge, Nespor (1987) suggested, because they are not 

exposed to the same evaluation, exposure, critique, visibility or discussion as 

knowledge.  Though belief may not be subject to the same rigorous 

examination as is typically the case for knowledge, it was still said to be the 

basis for action, as ‘...people read belief-based meanings into situations 

where others would not see their relevance’ (Nespor, 1987, p.321).  Pajares 

(1992) made clear that any discussion about teachers’ beliefs on education 

required drawing a distinction. This distinction was about separating beliefs 

on education emanating from the general public and beliefs on education 

drawn from teachers within education.  As such, five teacher beliefs were 

argued to be at the forefront in education: 
  
 Confidence to affect students’ performance (teacher efficacy), about 
 the nature of knowledge (epistemological beliefs), about causes of 
 teachers’ or students’ performance (attributions, locus of control, 
 motivation, writing apprehension, math anxiety), about perceptions of 
 self and feelings of self-worth (self-concept, self-esteem), about 
 confidence to perform specific tasks (self-efficacy) 
        

       (Pajares, 1992, p.316) 
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This overview in Pajares (1992) is similar to that which emerged from the 

teacher belief study (TBS) (Nespor, 1987, p.318).  This study categorised 

four prominent features of teachers’ beliefs. First, the belief that learner 

performance was not impacted by the teacher (Nespor, 1987, p.318).  

Second, that teachers were predisposed to implementing alternative 

approaches, especially if their own experience as a learner in a traditional 

model had been negative (Nespor, 1987, p.318).  Subjectivity and personal 

preferences were also regarded as a feature, e.g., if a certain teacher 

disliked facts, they may tend towards prioritising interpersonal skills instead 

(Nespor, 1987, p.318).  Another influence on beliefs was teacher memory, 

drawing upon a positive experience with a figurehead from the teacher’s time 

as a learner (Nespor, 1987, p.318).  In Pajares (1992), there were, in all, 

sixteen fundamental assumptions in the literature on teacher beliefs (Pajares, 

1992, p.324).  These largely asserted that: beliefs are formed early and tend 

not to change; beliefs act as a filter which determines the values and 

attitudes and the sense-making of the teacher; beliefs drive behaviours; 

beliefs differ in terms of veracity; beliefs are hard to evaluate or infer; and 

beliefs on the nature of knowledge shape how teachers interpret knowledge 

(Pajares, 1992, pp.324-325).   

 
Thus, there was an argument that teachers’ beliefs were influential in 

explaining how learner outcomes may differ from teacher to teacher (Nespor, 

1987; Pajares, 1992).  Understanding the relationship between the beliefs 

held by teachers and their assimilation of greater evidence in their practice 

has been recognised as integral in the drive for greater evidence use by the 

teaching profession (Nelson and Campbell, 2017, p.128).  A more recent 

term for this is transformative pedagogical content knowledge which put the 

focus on teachers as individuals (Neumann et al., 2019, p.8).  This is 

concerned with ‘...emphasising the personal nature of teachers’ orientations’ 

(Neumann et al., 2019, p.5).   One argument for beliefs was that they act as 

a filter for teachers to accept or reject evidence (Elliot, 2004).  This argument 

is contentious, certainly in the ethics of belief. 
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The ethics of belief emerged in the late 19th and early 20th century and runs 

counter to the argument in Elliot (2004).  Firstly, in the ethics of belief, the 

role of beliefs as a basis was rejected, as ‘...it is wrong always, everywhere, 

and for anyone, to believe anything upon insufficient evidence’ (Clifford, 

1877, p.295).  Clifford emphasised the need to be constantly re-evaluating 

based on evidence, ‘No simplicity of mind, no obscurity of station, can 

escape the universal duty of questioning all that we believe’ (Clifford, 1877, 

293).  This approach was recognised as unsettling and uncomfortable, as ‘It 

leaves us bare and powerless where we thought that, we were safe and 

strong’ (Clifford, 1877, p.293).  Dewey, in his discussion of suspending 

judgement during evidence gathering, echoed this point, highlighting that, 

‘...it involves willingness to endure a condition of mental unrest and 

disturbance...and suspense is likely to be somewhat painful’ (Dewey, 1910, 

p.13).  Another contributor to this line of argument was James (1896/2017) 

who argued that ‘...believing by our volition...it is worse than silly, it is vile’ 

(James, 1896/2017, p.12). For Dewey, a belief, on the one hand could be 

‘...accepted with slight or almost no attempt to state the grounds that support 

it’ (Dewey, 1910, p.1) or alternatively ‘...the ground or basis for a belief is 

deliberately sought and its adequacy to support the belief examined’ (Dewey, 

1910, pp.1-2).  Dewey’s position aligns closer to the work of Elliot (2004) and 

Kvernbekk (2017) in that teacher beliefs were a base on which to gather 

evidence. Dewey regarded this as constituting reflective thought and of any 

real value to education or for wider discussion and involved ‘Active, 

persistent, and careful consideration...’ (Dewey, 1910, p.6).   

 

Reflective thinking is a key term in Dewey (1910) and he highlighted that ‘...it 

involves overcoming the inertia that inclines one to accept suggestions at 

their face value’ (Dewey, 1910, p.13). However, there are serious issues with 

this, as James stated, ‘...one's conviction that the evidence one goes by is of 

the real objective brand, is only one more subjective opinion added to the lot’ 

(James, 1896/2017, p.19). Another issue was that, ‘As a rule we disbelieve 

all facts and theories for which we have no use’ (James, 1896/2017, p.15).  

The line of argument in Dewey (1910) that knowledge be gathered with a 

view to supporting or rejecting a belief, as is also the case in Elliot (2014) and 
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Kvernbekk, 2017), is something Hargreaves (2000) took issue with.  This 

critical reflection approach to knowledge, Hargreaves argued, resulted in the 

less than ideal situation whereby prospective or novice teachers critiqued 

successful and experienced senior teachers.  This might connect to ‘the 

ways beliefs are organized as systems’ (Nespor, 1987, p.318). In this, 

Hargreaves argued teachers were often trained to disregard knowledge as a 

profession-wide pursuit and instead pursue the line that ‘...individual and 

social knowledge is the unique possession of the individual or idiosyncratic’ 

(Hargreaves, 2000, p.233).   

 

Fenstermacher (1994), Hartley (1993) and Hargreaves (2000) were sceptical 

of extreme forms of reflective models of practice.   Such extreme reflective 

models are apparent in the literature.  This includes the promotion of the 

personal backgrounds and characteristics of teachers (Clandinin, 1985, 

p.361).  This was framed as ‘personal, practical knowledge’ which was 

argued as being of great importance (Connelly and Clandinin, 1988, p.25).  

Rodgers and Scott (2008) argued that belief, attitude, life history, emotion 

and a personal narrative be prominent so that trainee teachers were in 

control of their approaches and not the school.   Fenstermacher (1994) 

believed that such framings of teacher knowledge would be problematic for 

‘Those whose predilections are for more formal, more conventionally 

science-oriented perspectives on the nature of knowledge’ (Fenstermacher, 

1994, p.10). Indeed, Hargreaves (2000) understood the term ‘personal 

knowledge’ differently, as being about work experience, ‘...through 

experience, including trial and error and other forms of learning-by-doing’ 

(Hargreaves, 2000, p.233).  

 

Hargreaves’ (2000) understanding is at odds with the personal lives and 

personal narratives conception in Connelly and Clandinin (1988) and 

Rodgers and Scott (2008).  The conception of teacher knowledge in Connelly 

and Clandinin (1988), Fenstermacher argued, was wholly subjective and 

lacked epistemic merit, in so much as that ‘...there are serious 

epistemological problems in identifying as knowledge that which teachers 

believe, imagine, intuit, sense, and reflect upon’ (Fenstermacher, 1994, 
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p.47). Reflective practice was not dismissed outright, however. Hartley 

(1993) supported reflection informed by the field of psychology, for instance.  

Similarly, Fenstermacher (1994) found great value in the work of Schön 

(1983) who argued for reflection-in-action along the lines of innovation arising 

from classroom experience, as opposed to the teacher as self.  Such an 

approach can be demonstrated in how Schön (1983) balanced the need for 

reflection with accountability: 

 

 Principals would have to ask, in framing their own roles, whether to 
 “let a thousand flowers bloom” or to advocate their own standards of 
 excellence.  If they chose the former, in the name of the teacher’s 
 freedom of action or in the spirit of participatory democracy, would the 
 school fall into the kind of permissiveness and intellectual sloppiness 
 which characterized some of the alternative schools of the 1960s?  
 And if  principals chose the latter course, what would happen to the 
 teacher’s freedom to reflect-in-action? 
        (Schön, 1983, p.335) 

 

Confrey (1990) held that the reflection-in-action work of Schön was 

instrumental in recognising ‘...that much of the practitioner's knowledge is 

tacit; it operates on his/her actions, decisions and judgments but cannot be 

stated under the usual circumstances (Confrey, 1990, p.114).   

 

This discussion of tacit knowledge is an important marker as it moves the 

discussion in the literature towards the notion of making teachers knowledge 

explicit.  Such an aim has been argued to require a sizeable effort and a 

change in the way new teachers are inducted into the profession 

(Hargreaves, 2000).  This shift from tacit to explicit is an important 

consideration because it addresses the rare, few ways in which teachers’ 

beliefs may be influenced. As Nespor (1987) and Pajares (1992) agreed, 

beliefs are incredibly resistant to being changed.  It was argued that if beliefs 

did change, it would not be through argument or reason (Pajares, 1992, 

p.311).  Instead, ‘When beliefs change, it is more likely to be a matter of a 

conversion or gestalt shift than the result of argumentation or a marshalling 

of evidence’ (Nespor, 1987, p.321).  Hargreaves (2000) appeared to aim at a 

gestalt shift: 
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 The creation among teachers of more positive attitudes towards 
 evidence-based teaching would involve changes in teachers’ 
 psychology and their professional culture...Teachers often take pride 
 in the fact that their knowledge is intensely personal, carved slowly 
 over the years out of private (not collective) experience 
        
       (Hargreaves, 2000,p.229)  
 

As such the subsequent section on tacit knowledge demonstrates how the 

core discussion is about changes in structures to encourage a collective 

experience, in which teacher knowledge is validated at the scientific level. 

 
2.3 Knowledge Creation 

The concept of  ‘justified true belief’ (Fenstermacher, 1994, p.8) is important 

in terms of knowledge in teaching and research.  Fenstermacher (1994) 

referred to justified true belief as knowledge gained through robust and 

rigorous quantitative and qualitative research.  This robustness and rigour in 

research was deemed scientific when it produced ‘...a degree of significance, 

validity, generalizability, and intersubjectivity’ (Fenstermacher, 1994, p.8).  

The notion aimed at a generalizable (Fenstermacher, 1994), collective truth 

(Borg, 2001) which Hargreaves (1999; 2000) was concerned with in 

promoting knowledge creation. 

Knowledge creation is regarded as important because it addresses 

epistemological concerns (Harris, 2008).  Specifically, it refers to an 

assessment of knowledge as being tacit and also knowledge as being explicit 

(Harris, 2008, p.219).  Tacit knowledge has been defined as knowledge 

which is  ‘...in the form of practical know-how that is not easily articulated, 

and so is difficult to audit’ (Hargreaves, 1999, p.124).  It has also been 

viewed as ‘...the practical understanding of the situation in hand’ (Brown and 

Rogers, 2015, p.91).  Its importance is often undermined by an environment 

which is not conducive to tacit knowledge being shared or disseminated, or: 

 knowledge that is instrumental to the attainment of valued goals but 
 whose transmission the environment generally does not support. Put 
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 simply, tacit knowledge is the knowledge one needs to succeed that is 
 not explicitly taught, and that often is not even verbalized 

     (Sternberg and Horvath, 1995, p.12) 

This is also where the knowledge, although deemed important for 

achievement, remains in a form which cannot be transmitted to others.  

Explicit knowledge, on the other hand, is content which can be shared and 

studied: 

 Explicit knowledge is captured in words, writing and drawings, 
 knowledge that has possibilities of being universal, supporting the 
 capacity to act across contexts. Tacit knowledge, in contrast, is 
 unarticulated, ‘as yet unspoken’, tied to the senses in movement skills 
 and accumulated physical experiences 

      (Silby and Watts, 2015, p.801) 

The idea of tacit and explicit forms of knowledge has been summarised into 

one term:  knowledge creation.  This term emerged from Nonaka and 

Takeuchi (1995) who argued that Western thinking did not traditionally 

recognise the importance of tacit forms of knowledge.  They asserted that 

‘Highly subjective insights, intuitions and hunches are an integral part of 

knowledge’ (Nonaka and Takeuchi, 1995, p.9).  The authors stressed that 

experience should be prioritised over books or lectures (Nonaka and 

Takeuchi, 1995, p.11).  Hargreaves (1999) credited Nonaka and Takeuchi as 

being the basis of his work on knowledge creation.  Harris (2008) regarded 

the work of Hargreaves (1999) as being seminal in knowledge creation as it 

applied to education.  As such, Hargreaves’ work forms the larger part of the 

review of literature on this matter. The first part of this section deals with how 

tacit and explicit interact – in either direction – under the umbrella of 

knowledge creation.   

Sternberg and Horvath (1995) categorised both tacit and explicit forms of 

knowledge as practical knowledge.  Hargreaves (2000) expanded upon this, 

with explicit characterised by being declarative and scientific knowledge and 

tacit characterised by being procedural and personal.  Hargreaves also 

framed explicit and tacit forms as having the potential to gravitate towards 
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two poles, the individual and the collective, as detailed in table 1. 

(Hargreaves, 2000, p.234).  This table shows that explicit forms of knowledge 

link to declarative and scientific knowledge while tacit is linked to procedural 

and personal knowledge. 

Table 1. Explicit and Tacit Knowledge 

   (Table adapted from Hargreaves, 2000, p.233-234)  

Looking at table 1., tacit knowledge has arguably been a more prominent 

discussion in the literature.  In terms of evidence and education, the role of 

tacit knowledge has been discussed at length (Sanderson, 2003; Cordingley, 

2008; Brown and Rogers, 2015).  Tacit knowledge is regarded as a base for 

professional judgement and particularly in how experienced teachers 

introduce novice teachers into effective practices: 

 Much of what professionals call “professional judgement” draws 
 heavily on such tacit knowledge...The same applies to experienced 
 teachers, who do not find it easy to explain how they can successfully 
 anticipate pupil problems or can select an effective way of helping a 
 pupil from a wide range of options in a way that seems highly opaque 
 to the novice  

        (Hargreaves, 2000, p.225) 

Hargreaves (1999) considered the ways in which tacit knowledge could be 

made explicit and surmised that the two most prominent approaches in 

education was school-based initial teacher training and school-based 

research (Hargreaves, 1999, p.133).   

individual and social knowledge is the unique possession of the individual or idiosyncratic 
Explicit Tacit 

Declarative knowledge (DEC-K) Procedural knowledge (PROC-K) 
 “knowing that”, which is often in a 
propositional and codified form. 

 “knowing how” 

 

Scientific knowledge (SC-K) 

 

Personal knowledge (PERS-K) 
which is a distinctive form of codified 
knowledge. 

through experience, including trial and error 
and other forms of learning-by-doing,  

knowledge is social or a collective possession of the profession 



 21 

His argument was that knowledge creation was defined by an interplay 

between tacit forms of knowledge and explicit forms of knowledge. In his 

model, Hargreaves covered four states in which this interplay occurs: 

socialisation, externalisation, internalisation, and combination (Hargreaves, 

1999, p.127). According to Hargreaves, knowledge creation could be 

facilitated primarily through teachers interacting with other teachers: 

i. a specific form of in-school, initial teacher education between experienced 
and novice teachers results in tacit knowledge (socialisation); 

ii. opportunities for groups of teachers to meet, discuss and reflect converts 
tacit knowledge into explicit knowledge (externalisation); 

iii. learning by doing transforms explicit knowledge into tacit knowledge 
(internalisation);   

iv. opportunities for groups of professionals with different knowledge to meet, 
discuss and reflect expands the explicit knowledge base (combination); 

       (Hargreaves, 1999, p.127). 

The issue with knowledge in its tacit form, Cordingley asserted, was that it 

resulted in teachers erroneously attributing their practice to the domain of 

common sense (Cordingley, 2008, p.44).  This, Cordingley argued, led 

teachers to underestimate their knowledge acquisition.  It also had the 

opposite effect in that it also led teachers to overestimate their knowledge 

base. Cordingley appeared to argue that if teachers were unfamiliar with 

explicit forms of knowledge, they would struggle to appreciate or understand 

how challenging it is to attain such formal knowledge (Cordingley, 2008; 

Cordingley et al., 2018).  The need, Cordingley concluded, was for teachers’ 

existing, prior knowledge to be made explicit - or more explicit - if it was to be 

compared and contrasted with external research knowledge (Cordingley, 

2008, p.44).  The four conditions for knowledge creation through a tacit-

explicit nexus (Hargreaves,1999, p.127) largely advocated for a structural 

change in how teachers interacted with each other, both in initial teacher 

education (ITE) and in continuing professional development (CPD).   

The knowledge creation and knowledge validation concepts in Hargreaves 

(1999) appear to be aimed at achieving what Nespor (1987) and Pajares 
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(1992) stated would be required for teacher beliefs to be changed.  This 

‘conversion or gestalt shift’ (Nespor, 1987, p.321) was argued to be achieved 

through greater school-based approaches to the training of teachers and the 

conducting of research.  Hargreaves (1999) appeared committed to such 

restructuring which he hoped would facilitate knowledge creation among 

professional and novice teachers and aim at knowledge validation beyond 

the personal or group preference level (Hargreaves, 1999).    In England, an 

OfSTED initiative originally known as beacon schools (Hargreaves, 1998) 

later became part of the 2010 White Paper, The Importance of Teaching, 

iwhich introduced the formation of teaching schools:    

 ...on the model of teaching hospitals to lead the training and 
 professional development of teachers and head teachers, and 
 increase the number of National and Local Leaders of Education – 
 head teachers of excellent  schools who commit to working to support 
 other schools  

      (HM Government, 2010, p.9)  

This model appears to be linked to what Hargreaves (1999) had called for in 

learning from knowledge creation models in the medical field.  The first 

cohort of teaching school designations in 2011 numbered 98 and by 2015 

subsequent cohort intakes had reached the DfE’s goal of having 600 

teaching schools by 2016 (Gu et al., 2015, p.43). By November 2017, the 

numbers in this school-led system had reached over 800 teaching schools 

with 647 as teaching school alliances (Pope, 2017, np.).  Much of what 

Hargreaves (1999) had called for now appeared in the form of these teaching 

schools. There were six areas of responsibility for teaching schools, known 

generally as the big six (Childs et al., 2018; Gu et al., 2015). These included 

school-led initial teacher education and opportunities for collaboration, 

something central to Hargreaves’ knowledge creation:  

• School-led initial teacher training (ITT) 
• Continuing professional development (CPD) 
• School to school support (StSS) 
• Identifying and developing leadership potential 
• Specialist Leaders of Education (SLEs) 
• Research and Development (R&D)     

      (Gu et al., 2015, p.34)  
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This translated into knowledge creation because the aim was stated ‘...to 

develop Teaching Schools and Teaching School Alliances into “robust” 

leaders in research and development’ (Childs et al., 2018, p.17).  However, 

an immediate issue was the questioning over a ‘collective moral purpose’ in 

these partnerships (Hargreaves, 2014, p.708). Specifically, it was debatable 

whether teachers would feel the same sense of duty to learners in their 

partner school as they did in their home school (Hargreaves, 2014). It was 

even argued that the research leads of these teaching schools were now the 

beneficiaries of knowledge, not the teachers on the ground (Campbell and 

Levin, 2012).  A rapid review of the literature on close-to-practice research 

conducted by Wyse et al., (2018) echoed the concerns of Gorard et al. 

(2017) that teachers’ research was highly contextualised and incredibly light 

on robust research designs and methodology. Consequently, teachers had 

difficulty with their ‘...dissemination of findings, especially in influencing 

decision makers to take the findings of research seriously or of convincing 

others to apply the findings of research to their work’ (Churches, 2016, p.60).  

The subsequent section examines knowledge validation in terms of how 

teachers might distinguish and appraise different approaches to improving 

their understanding, e.g., knowledge gleaned from a case study compared to 

a collection of trials (Greenhalgh, 2014). 

2.4 Knowledge Validation 

As discussed in the previous section, Hargreaves (1999) made it explicit that 

the argument was that knowledge creation was a pre-cursor to knowledge 

validation. Hargreaves (1999) argued that a knowledge validation stage is 

akin to a rating scale where knowledge, generated from the knowledge 

creation phase, could then be quality controlled, ranging from personal 

preferences through to the scientific approach.  This was envisioned as 

follows: 

   After knowledge has been created, it needs to be validated. In 
 professional life, knowledge achieves validation when it is turned into 
 a practice which demonstrably and repeatedly works 

       (Hargreaves, 1999, p.127-128).   
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Thus, according to Hargreaves (1999), after knowledge creation comes the 

knowledge validation stage. The latter is where teachers can appraise the 

knowledge they hold as being either more or less valid. Knowledge validation 

exists in research, for example, in how Gorard (2014) proposed a sieve 

which would give a zero rating for studies of a small scale which did not 

detail such things as the number of participants or included a comparison 

group (Gorard, 2014, p.54). Knowledge validation might range from 

randomised controlled trials (RCTs) at the top down to case studies without 

controls at the bottom (Bagshaw and Bellomo, 2008, p.2).  It might also 

range from systematic reviews and meta-analyses down to case studies 

(Petticrew and Roberts, 2003, p.527). In education, the Education and 

Endowment Foundation (EEF) offers padlock ratings to represent such things 

as the number of studies and the quality of those studies (Elliot and Major, 

2019).   

 

For teachers, Hargreaves presented five forms of how they might validate 

their knowledge:  ipsative, social, independent, judicial and scientific 

(Hargreaves, 1999, p.128).  These validations were:  ipsative as personal 

preference; social as discussion; independent as being sourced from an 

expert’s view; judicial as having persuaded the education profession; and 

scientific as being based on formal research (Hargreaves, 1999, p.128).  In 

the subsequent twenty years since Hargreaves offered these categories, 

progress has been made on teachers’ knowledge validation.  In terms of the 

latter four – those which lean closer to collective knowledge (Hargreaves, 

2000) - social, independent, judicial and scientific can be seen emerging.  In 

terms of social, which was defined as a professional group which weighs up 

effective practices (Hargreaves, 1999, p.128) this can be seen in the launch 

of ResearchEd in 2013 as:  

 

 ...a teacher-led, grass-roots movement that sought to improve 
 research literacy in the teaching profession, create face-to-face 
 opportunities between the research and the practitioner communities 
 in education, and create some form of structure for the relationship 
 between research and teaching practice 
 
        (Bennett, 2015, p.9) 
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Independent, which Hargreaves defined as ‘an expert, or some one involved 

in the governance of education’ (Hargreaves, 1999, p.208) may take the form 

of in Coe et al., (2014) and What Makes Great Teaching or as in Coldwell et 

al. (2017) in Evidence-informed teaching: an evaluation of progress in 

England.  With a judicial form of knowledge validation, Hargreaves referred 

to ‘any material which persuades practitioners of the effectiveness of the 

practice’ (Hargreaves, 1999, p.208).  This evidence of effectiveness in a 

material format would likely be evaluation reports, e.g. from EEF trials.  

Similarly, the scientific approach would also relate to randomised controlled 

trials (Connolly et al., 2017; Connolly et al., 2018) and Campbell 

Collaboration systematic reviews (Littell and White, 2018; Petersen et al., 

2014).  As Stanovich and Stanovich (2003) argued:  

  
 The insufficiency of personal experience becomes clear if we 
 consider that the educational judgements – even of veteran teachers 
 – are often in conflict.  That is why we have to adjudicate conflicting 
 knowledge claims using the scientific method  
     (Stanovich and Stanovich, 2003, p.29) 

Thus, for Stanovich and Stanovich (2003), knowledge validation was aimed 

at adjudicating knowledge claims through such means as randomised 

controlled trials and systematic reviews.  A key marker here is how such 

adjudication and knowledge validation at the scientific level could occur, 

given teachers’ lack of time (McIntyre, 1996). 

The idea that teachers could validate knowledge through scientific inquiry 

while also carrying out their core duties was recognised as an immediate 

issue.  Former British Educational Research Association (BERA) president 

McIntyre (1996) raised concerns that teachers could balance their core 

duties while simultaneously finding the time to conduct robust educational 

research. Teachers have echoed this, stating that ‘...contemporary working 

conditions appear hostile to research, specifically the conventional routine of 

teaching’ (Kushner et al., 2001, p.45).  A study by the Royal Society and the 

British Academy reported that ‘...teachers repeatedly indicate that their 

working conditions do not enable them to spend time reading research or 
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determining how to use it to adapt their practice’ (Royal Society/British 

Academy, 2018, p.57). Given the complexity involved to achieve robust 

research, Gorard et al. (2017) were sceptical that teachers had either the 

resources or the skills to validate knowledge.   

Hargreaves (2000) had addressed such concerns by suggesting a trade-off 

might be required.  For teachers to allow the scientific approach to 

strengthen their profession, validation might mean ceding some control :   

 For teachers, the right to work in one’s classroom according to one’s 
 own lights is held to protect them against educational fashions or 
 political incursions into pedagogy. Teachers might, however, be willing 
 to sacrifice some of their autonomy for a better knowledge-base 
 through evidence about “what works” in education. This might not 
 simply make them more effective, but paradoxically it might increase 
 their autonomy by protecting them against politicians telling them what 
 to do, especially when ministers have no sound evidence for their 
 prescriptions, their preferences having no greater warrant than the 
 fads and fancies that flourish among teachers in the guise of 
 professional knowledge  

       (Hargreaves, 2000, p.230) 

The main issue with the knowledge model in teaching, Hargreaves (2000) 

argued, was that both explicit and tacit forms were geared towards ‘individual 

and social knowledge is the unique possession of the individual or 

idiosyncratic’ (Hargreaves, 2000, p.233).  Moving forward with the idea of 

school-based research, Hargreaves (1999) offered two modes of knowledge: 

• Mode 1: university-based, pure, disciplinary, homogeneous, expert-
led, supply-driven, hierarchical, peer-reviewed  

• Mode 2: applied, problem-focused, trans-disciplinary, heterogeneous, 
hybrid, demand-driven, entrepreneurial, account-ability-tested, 
embedded in networks 

      Hargreaves (1999, p.136)  

Hargreaves (1999) made clear that he supported mode two as more 

desirable for the teaching profession.  Nevertheless, mode two was not seen 

as consuming mode one but concurrent and complementary, or as 

Hargreaves put it, ‘...feeding off each other’ (Hargreaves, 1999, p.141).  

Central to his argument was the partnership model between schools and 
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universities, researchers and senior teachers, in collaboration and 

networking to generate knowledge.  It was through such interactions, such as 

senior teachers training prospective teachers, and researchers and senior 

teachers working together, that tacit knowledge would become explicit.  This 

in turn, Hargreaves argued, was beneficial for the mode two form of research 

which also offered benefits for mode one research. Cordingley believed that 

for teachers’ knowledge to be impacted in any meaningful way, new research 

findings had to be built on teachers’ prior knowledge (Cordingley, 2008).  

Thus, although Hammersley (2004) regarded tacit knowledge existed as a 

barrier to producing definitive knowledge, approaches were in motion to 

transform tacit knowledge into an explicit form (Hargreaves, 2009).  

However, this approach was not without its challenges.  The relationship 

between researcher and teacher was an area of concern (Cordingley, 2004; 

Hargreaves, 1998): 

 

...many researchers simply do not share the tacit knowledge of 
teachers, because either they have never been schoolteachers or it is 
some years since they were. The tacit knowledge in the researcher’s 
knowledge base is quite unlike that of the practising teacher  
      (Hargreaves, 1998, p.43-44) 

This was largely seen as an issue because some researchers were 

unfamiliar with how schools worked and some teachers unfamiliar how 

universities worked (Hargreaves, 1998).  The challenge therefore was to 

separate teachers’ beliefs from knowledge (Nespor, 1987), build on what 

knowledge there was (Cordingley, 2008), promote the view that ‘knowledge 

is social or a collective possession of the profession’ (Hargreaves, 2000, 

p.233) and overcome hierarchies not only between universities and schools 

(Hargreaves, 1998) but also within and between schools (Campbell and 

Levin, 2012).   

Therefore knowledge validation - and knowledge creation - were aimed at 

generating knowledge which could then become valid additions to the 

profession’s knowledge base.  However, while knowledge might be 

generated through implicit and explicit means, the key point was that not all 

knowledge was equally assessed or evaluated to become part of the agreed 
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or accepted knowledge base. Generating and validating knowledge is aimed 

at feeding the knowledge base.  This knowledge base, in terms of teachers,  

is discussed in the subsequent section.  This section demonstrates the need 

for knowledge to be generated but perhaps more importantly, to be validated 

at a level which inspires confidence in that knowledge more generally 

(Greenhalgh, 2014). 

2.5 Teachers’ Knowledge Base 

Fenstermacher (1994) posed a series of four questions for his investigation 

into the nature of knowledge in teaching. These four questions were: 

 
1. What is known about effective teaching? 
2. What do teachers know? 
3. What knowledge is essential for teaching?  
4. Who produces knowledge about teaching? 
       (Fenstermacher, 1994, p.5) 

In understanding what knowledge teachers are required to have in order to 

fulfil their duty as a teacher, Shulman (1987) stated that there were seven 

main types of knowledge. This knowledge was for aiding teachers in their 

quest to promote comprehension amongst their learners.  Figure 1. is a 

visual representation of his professional knowledge (Neumann et al., 2019):  

Figure 1. Teacher professional knowledge according to Shulman (1987) 

 

 

 

 

 

 

 

   (Neumann et al., 2019, p.3) 
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Important in understanding these seven types of knowledge in figure 1. was, 

for Shulman, how teachers could add to this knowledge.  In other words, if 

the goal was to promote comprehension amongst their learners, where could 

teachers find the knowledge that would help achieve this goal?  Shulman 

(1986) argued that teachers typically came into contact with three bases of 

knowledge: propositional knowledge, case knowledge and strategic 

knowledge (Shulman, 1986, p.7).  Propositional knowledge was the taught 

form of knowledge, e.g., during initial teacher education (ITE) or continuing 

professional development (CPD). This could be in the form of research 

outputs (Shulman, 1986).  Case knowledge, meanwhile, was essentially a 

set of powerful examples from practice that can be applied in certain 

situations.  Shulman regarded these as qualitative in nature, given they were 

prototypes, precedents and parables (Shulman, 1986). Strategic knowledge, 

however, was the synthesis of both propositional knowledge and case 

knowledge which allowed teachers’ decision-making to deal with conflicting 

and emerging issues at hand.  Shulman (1987) outlined how teachers might 

formally develop both their propositional knowledge base and their case 

knowledge bases: 

 (1) scholarship in content disciplines 
 (2) the materials and settings of the institutionalized educational 
 processes (for example, curricula, textbooks, school organizations 
 and finance, and the structure of the teaching profession) 
 (3) research on schooling, social organizations, human learning, 
 teaching and development, and the other social and cultural 
 phenomena  that affect what teachers can do 
 and 
 (4) the wisdom of practice itself 
        (Shulman, 1987,p.8) 

 

Fenstermacher (1994) regarded ‘TK/F’ (teacher knowledge: formal) as being 

different from ‘TK/P’ (teacher knowledge: practical) in terms of the former 

being factual (Fenstermacher, 1994, p.6). TK/F, Fenstermacher argued, was 

something as information, propositional knowledge, know-that and episteme.  

TK/P, meanwhile, related to knowledge of how to do things, a special 

competence, performance knowledge, know-how and techne. These two 

types of knowledge, he argued, were the relevant types of knowledge for 
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teachers, along with ‘knowledge by acquaintance’ (Fenstermacher, 1994, 

p.20).  This is perhaps the point at which Hartley (1993) argued that 

confusion had emerged in teaching.  Tension between support for the role of 

beliefs (Dewey, 1910; Elliot, 2004; Kvernbekk, 2017) and support for making 

tacit knowledge explicit (Cordingley, 2008; Hargreaves, 2000).  Tacit 

knowledge therefore appears to be more in line with what Fenstermacher 

(1994) labelled TK/P and what Shulman (1987) regarded as case knowledge.  

Hargreaves (2000) appeared committed to generating TK/P, moving TK/P to 

TK/F and case knowledge to propositional knowledge.   

 
Zack (1999) stated that ‘Knowledge can also be categorized by type, 

including declarative (knowledge about), procedural (know-how), causal 

(know-why), conditional (know when), and relational (know-with) (Zack, 1999, 

p.132).  Explicit collective knowledge examples included, ‘databases, 

reference works, other texts and publications, plans, organizational agendas, 

norms and standards’ (Spender, 1993 cited in Baumard, 1999, p.104).  

Baumard (1999) distinguished declarative knowledge from procedural, as 

declarative is knowledge ‘...which we are aware of and can therefore 

articulate’ (Baumard, 1999 p.62).  The issue, as Hargreaves highlighted, was 

that in teaching, ‘Much professional knowledge, however, is tacit, that is, in 

the form of practical know-how that is not easily articulated, and so is difficult 

to audit’ (Hargreaves, 1999, p.124).   

 
2.5.1. Assessing Knowledge 
 

Studies of teachers’ declarative knowledge have been conducted (Stürmer et 

al., 2013; Voss et al., 2011).  These studies used multiple choice tests or 

binary correct/incorrect formats to assess declarative knowledge with trainee 

teachers.  The literature on measuring teachers’ engagement with research 

and measuring teachers’ knowledge of research is relatively recent.  Nelson 

et al., (2017) and Walker et al., (2019) have produced reports based on a 

‘research use survey’ which has been administered twice by the National 

Foundation for Educational Research (NFER).  The first iteration, from 

Nelson et al., (2017) provided an example of cognitive measures (Connolly et 
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al., 2017) of declarative knowledge (Hargreaves, 2000).  Table 2. displays 

selected items from the Nelson et al (2017) teacher survey.  These are 

argued to align with the explicit knowledge forms of table 1.  Table 2. 

displays the survey items used in the Nelson et al (2017) investigation.   

 

Table 2.  Summary of NFER Research Knowledge Items 
 

Knowledge of Research 
Findings (KRF) 

 

Knowledge of Research Methods (KRM) 

1 
Drinking six to eight glasses 

of water per day improves 
pupil learning outcomes 

 
 
9 To provide an overview of the evidence base 

2 

Reducing class size is one 
of the most cost-effective 

ways to improve pupil 
learning outcomes 

 
 

10 
To determine whether an intervention or 

approach has a direct impact on pupil learning 
outcomes 

3 

Extending the school day is 
more likely to improve 

learning outcomes for pupils 
on Free School Meals than 

pupils not on free school 
meals 

 
 

11 To understand how an intervention or approach 
works in practice 

4 

Interventions that focus 
solely on raising pupil 

aspirations have little impact 
on learning outcomes 

 

 

5 
Setting pupils by ability 

improves learning outcomes 
for all pupils 

 
 

6 

Individual pupils learn best 
when they receive 

information in their preferred 
learning style (e.g. auditory, 

visual, kinaesthetic) 

 

 

7 

Peer tutoring (students 
supporting other students 
with their learning) usually 

benefits the pupil being 
tutored more than the pupil 

doing the tutoring 

 

 

8 

Homework has a greater 
impact on pupils’ learning 

outcomes at secondary 
school than at primary 

school 

 

 

      
     Adapted from Nelson et al., 2017, p.22-23 
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The eight items within ‘teachers’ knowledge of research findings’ and three 

under ‘knowledge of research methods’ in table 2. are examples of possible 

measures of teachers’ declarative knowledge (Hargreaves, 2000) and 

cognitive measures linked to knowledge ability or aptitude  (Connolly et al., 

2017).  Another prominent  example of declarative knowledge with attitudinal 

and behavioural measures (Connolly et al., 2017) is replicated in table 3. and 

was based on interviews with eighty-two teachers (Stoll et al., 2018, p.2).  

This produced a self-assessment tool (table 3.) with criteria for evidence 

awareness, evidence engagement and evidence use.  Teachers could self-

assess their competency as either starting out, deepening or embedding.   

Demographic measures were collected in Nelson et al., (2017) and Walker et 

al., (2019) although these were primarily attitudinal and behavioural. 

   

Table 3.  Self-Assessment Tool for Teachers 
 

AWARENESS ENGAGEMENT USE 

A1 I understand the 
meaning of evidence-
informed practice and what 
high quality evidence is 

E1 I have an evidence 
mindset (it’s how I think 
about practice) – I am 
conscious of the need to 
engage with research and 
feel confident to do so 

U1 I read 
research/summaries and 
can articulate how they 
use evidence 
 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

A2 I understand how 
evidence impacts upon 
practice 
 

E2 I consider evidence 
relevant and applicable 

U2 I am involved in 
evidence-informed 
enquiry projects and 
share experiences and 
findings 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

A3 I am aware of where and 
how to access resources for 
evidence-informed practice 

E3 I talk to colleagues about 
evidence, face to face and 
through social media 

U3 I am likely to be 
engaged with further 
evidence-related 
professional learning or 
higher degrees 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

starting out / deepening / 
embedding 

      
     (adapted from Stoll et al., 2018, p.4-12) 
 

This self-assessment tool (table 3.) used declarative knowledge for teachers 

to assess their own competencies in awareness, engagement and usage of 
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evidence.  Such examples as these (Nelson et al., 2017; Stoll et al., 2018) 

demonstrate the main, contemporary measures in the literature that relate to 

teachers and research knowledge.    Measuring such knowledge in this way 

could vary from knowledge of learners or of the subject, formally or 

informally, personally or collectively or declarative or procedural.   However, 

the key assumption in measuring knowledge appears to aim at a collective 

notion of knowledge and ‘...whether it is known at the individual, group, 

organisation, or inter-organisation level’ (Harris, 2008, p.219).  This is a 

complex issue in the literature and as such, the discussion at this point 

moves towards the notion of teachers’ knowledge as personal and subjective 

or collective and objective. 

 
2.5.2 Teacher knowledge:  personal or collective?  
 
Any discussion of knowledge and teachers required distinguishing between 

the personal and collective and the subjective and objective (Harris, 2008).  

This was the tension between ‘individual and social knowledge is the unique 

possession of the individual or idiosyncratic’ (Hargreaves, 2000, p.233-234) 

and ‘knowledge is social or a collective possession of the profession’ 

(Hargreaves, 2000, p.233-234).  For Hargreaves, the latter - collective 

knowledge - was more desirable.  He disapproved of a situation whereby, 

‘Teachers, locked in the upper part of the model, engage in talk about “good 

practice” but have no agreed means of validating or sharing their 

professional practices’ (Hargreaves, 2000, p.233).  

 

Personal knowledge, according to Hargreaves (2000), should mean how 

teachers developed their knowledge on-the-job, leading to a ‘...professional 

knowledge-base through personal experience’ (Hargreaves, 2000, p.223).  

This, Hargreaves argued, was a source of pride, and ‘Teachers often take 

pride in the fact that their knowledge is intensely personal’ (Hargreaves, 

2000, p.229).  One possible issue with Hargreaves’ (1999; 2000) work was 

that it ran the risk of diminishing reflection and strayed into technical 

rationality (Schön, 1983). However, much of Hargreaves’ critique on personal 

knowledge was arguably aimed at teachers who had become too concerned 
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with their own importance to the detriment of the profession as a whole. 

Hargreaves believed that teachers’ personal knowledge referred to 

knowledge gained from doing, or ‘on-the-job’ learning.  Such knowledge 

emerged from ‘private (not collective) experience’ (Hargreaves, 2000, p.229) 

and ‘the individual or idiosyncratic’ experience (Hargreaves, 2000, p.233).  

The personal knowledge definition in Hargreaves, was therefore as being 

‘through experience, including trial and error and other forms of learning-by-

doing’ (Hargreaves, 2000, p.233-234).   

However, this view of personal knowledge differs from others’ conception of 

this term.  Rather than experiential, reflection for some extended to teachers’ 

own personal lives or journeys (Connelly and Clandinin, 1988;  Connelly et 

al., 1997; Rodgers and Scott, 2008).  This term was framed as personal 

practical knowledge (Clandinin, 1985).  This viewed teachers’ beliefs 

(Nespor, 1987; Pajares, 1992) much more positively and even as paramount.  

Proponents of personal practical knowledge viewed beliefs as being what 

made teachers’ knowledge special.  Specifically, when content and practical 

knowledge was ‘...blended by the personal background and characteristics of 

the teacher and expressed by her in particular situations’ (Clandinin, 1985, 

p.361).  Knowledge, Clandinin stated, emerged from ‘...a person's 

experiential history, both professional and personal’ (Clandinin, 1985, p.362). 

Connelly et al., (1997) wanted educational researchers to emphasise 

teachers’ personal narratives.  Researchers, they argued, needed to see how 

a teacher’s personal practical knowledge was derived from their life 

experiences and home life.  The goal was for: 

 a broader understanding that it is the life a teacher is living, overall, 
 that is the most important framework, the practical-theoretical context, 
 for understanding what it is that a teacher knows and does 
    (Connelly et al., 1997, pp. 671-672) 

 

Rodgers and Scott (2008) came closest to what Hargreaves (2000) had 

argued against, in that they argued for individual teachers to direct the 

narrative, not the school.  Hargreaves (2000) and Schön (1983), along with 
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Fenstermacher (1994), appear to agree on a different form of personal 

knowledge. Reflection in action, Schön wrote, was: 

  

 When someone reflects-in-action, he becomes a researcher in the 
 practice context. He is not dependent on the categories of established 
 theory and technique, but constructs a new theory of the unique 
 case...Because his experimenting is a kind of action, implementation 
 is built into his inquiry 
        (Schön, 1983, p.68) 
 

This is what Hargreaves (2000) referred to as professional tinkering, where 

‘Tinkering is, in effect, an uncontrolled experiment’ (Hargreaves, 2000, 

p.230).  The importance, he argued, was what happened following this 

reflection-in action (tinkering).  According to Hargreaves (2000), it began as a 

personal knowledge-base and moved into the collective knowledge base if 

other teachers viewed it positively - but only once researched rigorously 

(Hargreaves, 2000, p.230).  Beyond this, once part of theory and academia. 

it ended its journey with the novice teacher in the shape of knowledge to be 

taught (Hargreaves, 2000, p.230).  In this way, Hargreaves appeared to 

attempt to cure the ‘intellectual sloppiness’ (Schön, 1983, p.335) of reflection 

by offering these steps to follow beyond the tinkering stage.  However, there 

is no indication to support the notion that teachers’ lived experiences be a 

going concern. 

 

The idea that teachers’ knowledge was to be exploited in this way was 

criticised in certain quarters: 

 
 ...academics tend to behave like terrorists. We take an idea which 
 underpins teachers’ practices, distort it through translations into 
 ‘academic jargon’ and thereby ‘hijack’ it from its practical 
 context...And so we find teacher educators and academic researchers 
 propagating ideas like ‘educational action research’ and ‘teachers as 
 researchers’... 
        (Elliot, 1991, p.14) 
 

Stenhouse (1980) defied any attempt to externally influence teachers’ 

practice. Elliot (1991) accused university-based researchers of engaging in 

‘academic imperialism’ (Elliot, 1991, p.14).  Instead, it was important for 
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teachers to engage in critical self-reflection (Kemmis et al., 2013, p.6).  

Kemmis (1980) cited Elliot as being an instrumental figure in developing a 

‘...self-critical community of professional educators...’ (Kemmis, 1980, p.12).  

This promoted a model for greater teacher autonomy through raising 

teachers’ self-awareness by pupils giving feedback on their teachers’ 

classroom practice.  Central to this was ‘...systematically monitoring pupils’ 

accounts of the teachers’ actions’ (Elliot and Adelman, 1996, p.2).  Some 

teachers had severe, adverse effects from receiving pupil feedback on their 

practice, ‘These teachers underwent considerable stress, reported 

nightmares and insomnia and required extra support from the central team’ 

(Adelman, 1993, p.17).  The implementers reported that the teachers who 

experienced such dramatic reactions ‘...were those whose personal identity 

was inextricably bound up with particular views of the professional role of a 

teacher’ (Adelman, 1993, p.17.). The implementers also stated that this 

meant these teachers ‘...developed much more slowly than the teachers who 

could reflect on their own practices more readily’ (Adelman, 1993, p.17).  The 

unsettling nature for teachers was part of the process, and the they stated, 

‘We believe we have a responsibility to ensure that our teachers do not 

sacrifice autonomy on the altar of security’ (Elliot and Adelman, 1996, p.15). 

Hargreaves questioned the utility of encouraging trainee, prospective 

teachers to critique and criticise experienced and long-serving teachers 

(Hargreaves, 2000, p.226).  

 

Fenstermacher (1994) and Hartley (1993) in particular lamented any situation 

which encouraged teachers towards subjectivity and self-obsession.  The 

definition of personal practical knowledge (Connelly and Clandinin, 1988;  

Connelly et al., 1997; Rodgers and Scott, 2008) does not align with personal 

knowledge in Hargreaves (2000); the former views it as the study of 

teachers’ own lives, the latter as the study of experience from work.  The 

overall picture, however, points to variation in teacher development, 

depending on the environment.  In one locale, teachers might be expected to 

forego notions of the profession and draw on their own personal lives and 

critique themselves and their peers (Adelman, 1993).  In another locale, the 

focus might be limited to their work experience and how they contribute to 
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the collective profession (Hargreaves, 2000).  As such, examining the main 

periods of time in which teachers are expected to develop is regarded to be 

important and comprises the following two sections. 

 

2.5.3 In Initial Teacher Education (ITE) 

Much of Hargreaves’ (2000) writing on the topic of teacher knowledge was in 

the domain of initial teacher education (ITE).   His comparison of education to 

the field of medicine was pinned upon how medicine had embraced the 

notion that ‘knowledge is social or a collective possession of the profession’ 

(Hargreaves, 2000, p.233).  Harr et al., (2015) argued that knowledge in ITE 

was at times disjointed and could even prevent strategic knowledge from 

being developed as was the aim of Shulman (1986).  As such, understanding 

the ITE scene is regarded as an important area within the literature.  

The provision for teacher education and knowledge in the four home 

countries of the UK is distinct. In Scotland, the Donaldson Report 

(Donaldson, 2010) into initial teacher education was strongly in favour of 

action research, inquiry-based practice and a reflective approach amongst 

new and recently qualified teachers, particularly in their induction year.  The 

promotion of research use in trainee teachers was argued to be best 

achieved through the creation of partnerships between local authorities, 

universities and schools and the creation of hub schools.  These hub schools 

would have teacher educators based in them to foster collaboration between 

teachers and researchers to produce research which, it was claimed, would 

have a positive impact on learning (Donaldson, 2010). The overarching aim 

of this was to improve pupil learning outcomes in Scotland, ‘We need to bring 

teachers and university staff closer together to focus on improving children’s 

learning’ (Donaldson, 2010, p.58).  The main issue in Scotland, however, 

was the capability of university-based teacher educators:  

 There is some disparity between the promotion of research-informed 
 teaching on the one hand, and concerns about the capacity of teacher 
 educators to engage in and with high quality applied and practice-
 based research 
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       (Donaldson, 2010, p.57) 

The capacity issue appeared to arise from the core duties of university-based 

teacher educators to simultaneously engage in research whilst also training 

teachers.  There was an indication in the report that certain research 

demands, priorities or directions were not related to that which could be used 

for initial teacher education courses or which contributed to an evidence of 

effectiveness in education:  

 ...senior managers should ensure that research complements 
 university staff’s primary responsibility for teaching students. A 
 greater range of evidence on the effectiveness of learning and 
 teaching within initial teacher education programmes needs to be 
 developed and used to drive further improvement    
           
      (Donaldson, 2010, p.92) 

Other initiatives proposed to enhance trainee teachers’ research 

engagement was for professional learning communities (PLCs) in which 

teachers could collaborate to conduct research. Other areas considered as 

fostering research in trainee teachers’ practice was for further study on 

accredited courses, study of advanced degrees and the possibility of 

mandating research in professional standards (Donaldson, 2010).  

Nevertheless, in a survey conducted for the Donaldson Report, teachers in 

Scotland were reported to be somewhat apathetic towards research as a part 

of their professional development: 

 Evidence from our teacher questionnaire indicates that the least 
 effective forms of CPD, albeit by a relatively small margin, are 
 perceived to be online provision and teacher research  

       (Donaldson, 2010, p.73) 

One of the main recommendations from the report was for university-based 

teacher educators to work across the school, university and local authority 

domain and to work more closely with trainee and newly qualified teachers.  

Despite these recommendations, the alleged lack of an applied and practice-

based research base in the teacher educator profession in Scotland 

appeared as the main barrier.  Teachers’ responses to the report’s 

questionnaire also indicated little enthusiasm for teacher research as a 
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provision in professional development (Donaldson, 2010).  The report did not 

appear to refer to external, robust evidence but instead framed the 

discussion largely through theory and action research models for teacher 

reflection.  This may reflect the earlier publication date of this report 

compared to other education systems in the United Kingdom. 

Much of the Tabberer Review of initial teacher training (ITT) for Wales, 

meanwhile, promoted the features and practices of other countries such as 

Finland where initial teacher education ‘...is supported by scientific content 

and educational research methodologies’ (Tabberer, 2013, p.10).  Another 

reference in the review for Wales was from OECD findings, where ‘...in 

Finland, the Shanghai province of China and many parts of the United 

States, teachers are trained to be action researchers in practice, with the 

ability to work out ways of ensuring that any student starting to fall behind is 

helped effectively’ (Schleisser, 2012 in Tabberer, 2013, p.9).  The stipulation 

in some education systems for a master’s degree as a requirement to teach 

was also highlighted.  In terms of Wales, higher education institutions in the 

country were argued to lack research capacity.  The institutional-level 

problem filtered down to a lack of capacity in most university-based teacher 

educators and subsequently their trainees: 

 The consequence is that, with a few exceptions where individual 
 postholders maintain research interests and links of their own, 
 neither tutors nor trainees conventionally have a strong research 
 association that influences their work     
       (Tabberer, 2013, p.25).   

 
A link was made between the research prowess of the university as a whole 

and research capacity amongst teacher educators and trainees.  It was 

argued to be a gap particularly pronounced in Wales, ‘...exacerbated by the 

fact that that the best educational research centre in Wales – in Cardiff 

University – has no direct engagement in ITT’ (Tabberer, 2013, p.24).  

Another issue for initial teacher education centres in Wales was that the 

distribution of funding for research was often to research teams or centres 

outside of the ITT context or remit which further distanced teacher educators 

and trainees from research and evidence.  The recommendations from the 
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Tabberer Review was to ensure teacher educators were introduced to 

‘...modern social science research methods and disciplines... in quantitative 

and longitudinal studies’ (Tabberer, 2013, p.25).  The review concluded by 

warning that:  

 The current position, whereby research has a low status in a 
 professional  training environment, is untenable. It should be an 
 expectation that managers, tutors and trainees will be engaged in 
 research and will be influenced by practical, scientific inquiry 
       (Tabberer, 2013, p.24)   

Sahlberg et al. (2014) reviewed the structure of initial teacher education in 

Northern Ireland.  An initial observation from the authors of this report was of 

similarities between the teacher education systems in Northern Ireland and 

Scotland when compared to England and Wales. The university-led 

approach in Northern Ireland and Scotland was different to that of England 

and Wales which featured a school-led approach.  One important crossover 

which echoed Donaldson (2010) was for the onus to be on teacher 

educators’ applied and practice-based research base:  

 It is therefore incumbent on teacher education staff to be pro-actively 
 involved in the conduct of educational research and to be skilled in 
 applying their own research, and that of their peers, in order to 
 enrich course content and the beginning teacher’s educational 
 experience. The promotion of educational research forms a dynamic 
 component of the culture and practice of teacher education 
 institutions 

       (Sahlberg et al. 2014, p.10) 

Sahlberg et al. (2014) also mirrored Donaldson (2010) in that newly qualified 

teachers were expected to conduct action research.  This was where they 

perceived teachers ‘...as reflective practitioners...the ideal of teachers as 

researchers of their own practice, committed to systematic self-study’ 

(Sahlberg et al., 2014, p.10).  This was also conceived of as how teachers 

‘...acquire the teacher-researcher’s habit of subjecting their work to 

systematic scrutiny’ (Sahlberg et al., 2014, p.31). The notion of teaching 

hospitals was also referred to in both as examples of how to foster teaching 

practices based on research.  The value of teachers doing postgraduate 

study in advanced degrees either at a master’s or doctoral level was also 
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regarded as key to developing research skills.  Perhaps where Sahlberg et 

al., (2014) were most vociferous, however, was for teacher educators to 

develop applied skills in their trainees to utilise educational evidence in terms 

of the latest research findings: 

 That intellectual renaissance must begin at the stage of initial teacher 
 education, where among the manifold skills and understandings that 
 beginning teachers acquire is the capacity to draw on research 
 findings to inform their classroom work and to adopt the researcher’s 
 disposition to scrutinise their teaching with a view to its enrichment 

       (Sahlberg et al., 2014, p.38) 

This is perhaps the strongest advocacy of engaging with research via 

external evidence of all the home countries’ education systems. Unlike 

Donaldson (2010), Sahlberg et al. (2014) made a much greater distinction 

between knowledge gained from research activity and knowledge gained 

from theory.   

As highlighted by Sahlberg et al. (2014), the education systems of England 

and Wales differ in their approach to initial teacher education.  In England, 

the role of research and evidence in initial teacher training (ITT) formed a 

major part of the Carter Review of ITT (Carter, 2015).  This review stated that 

trainee teachers should be expected to develop the required knowledge and 

skills to engage with evidence.  The rationale for this was that this was from 

comparisons with high-achieving education systems globally.  The Carter 

Review suggested that such a focus on research and evidence in teacher 

education had not been explicit in some providers’ ITT courses where 

teachers were encouraged to conduct personal research without reference to 

external evidence or the skills to find and interpret external evidence.  

According to the review, initial teacher education should be responsible for 

‘...nurturing and reinforcing the idea that teachers are researchers of their 

own practice...’ (Carter, 2015, p.22).  When teachers subsequently move into 

schools as newly qualified teachers, the mindset needed to be that ‘...the 

notion of the teacher as researcher is continuously reinforced’ (Carter, 2015, 

p.22).  Initial teacher education was linked to habit formation: 
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 New teachers need to be taught how to become intelligent consumers 
 of research; this means teaching them where and how to access 
 research findings, how to interpret and challenge research and how it 
 can be applied in practice  

        (Carter, 2015, p.28) 

This lends itself strongly to an engaging with research conception of teachers 

and research.  While Carter (2015) believed university-led teacher education 

programmes were essential in developing the foundations, the capability and 

opportunity within the teacher’s school was regarded as even more 

important.  This was through a mentoring or coaching model whereby 

colleagues with a good working knowledge of evidence could model and 

demonstrate their use of evidence and in doing so influence newly or recently 

qualified teachers. Teaching standards were also recommended to include 

more explicit reference to the responsibility of both the school and the 

teacher in engaging with evidence.  The role of Teaching Schools was 

highlighted in the review as being an example of where initial teacher training 

in evidence could be continued into serving teachers’ work.  The 

recommendations in the Carter Review supported the assertion by Sahlberg 

et al. (2014) that England’s training of teachers was more school-focused 

than Northern Ireland or Scotland.  This has interesting ramifications for how 

to foster educational evidence in teachers’ practices across differing systems 

of initial teacher education. 

Among the many recommendations contained in the review, several 

pertained to the greater promotion and use of evidence in schools and 

teachers’ work.  One recommendation was for teacher education to go 

beyond schools of education in universities and make use of centres or 

schools out with the traditional initial teacher education circle.  This was 

particularly important for those universities which had demonstrated strong 

research backgrounds.  The review also made reference to the Education 

Endowment Foundation (EEF) and their Teaching and Learning Toolkit as an 

important resource.  Similarly, the review proposed a teacher-level college 

which could synthesis and signpost evidence firmly grounded in teachers’ 

work, their classrooms and schools.  Overall, however, was the stated desire 
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for the review to shift attention amongst teachers and schools towards a 

greater focus on the pupil in terms of evaluating impact on pupil progress in 

learning (Carter, 2015). 

The four reports and reviews into research in initial teacher education provide 

some important points for teachers’ knowledge and engagement – or access 

–  with educational evidence.  Firstly, the link between teacher educators’ 

capacity in research and their trainees’ capacity, specifically the kinds of 

research which includes quantitative methods or scientific enquiry.  The issue 

has been argued to stem from senior management and the priority they place 

on research quality or capability in universities and centres more generally.  It 

is also compounded by the difficulty initial teacher education centres are 

alleged to have in competing for research funding.  Thus, prospective 

teachers who enter initial teacher education will leave with varying degrees of 

training in research depending on the capacity of their teacher educators and 

the culture of research more widely.  The area of need has been argued to 

be most pronounced in social science research and quantitative research 

methods.  The schools these trainees enter into also vary in terms of their 

ability to foster a habit of research and evidence into teachers’ practice and 

as such there is likely to be a wide variation amongst teachers in terms of the 

extent to which have will have been inducted into educational evidence. 

2.5.4 In Continuing Professional Development (CPD) 

Teachers’ professional development has been conceptualised as a 

continuum following on from initial teacher training and induction (Craft, 

1996).  The professional development of teachers was defined by The 

Teacher Training Agency (TTA) as being:  

 
 activities whose main purpose was the development of teachers’ 
 professional knowledge, understanding and skills so as to improve the 
 quality of teaching and learning in the classroom 
  

      (Brown et al., 2001, p.11)   

Another definition by the Department for Education, stated that the 

professional development of teachers was the: 
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...professional learning, continuing professional development (CPD), 
continuing professional development and learning (CPDL), joint 
practice development, and in-service training (INSET). The standard 
and this guidance use the term ‘professional development’ throughout’  

        (DfE, 2016, p.5)
          

The provision for serving teachers to continue learning about their field had 

become widespread by the 1940s (Allen, 1943). The James Report of 1972 

stipulated that educational leadership formalise, as an ongoing obligation, 

teacher inquiry in schools (Morant, 1981; Tomlinson, 1997; Banks and 

Shelton Mayes, 2001; Taylor, 2008).  However, by the 1980s, teachers’ 

professional learning had been accused of being so school-centred that 

Henderson (1979) argued it had become parochial, increasing disparities 

between urban/rural and wealthier/poorer schools or school areas. One of 

the key critics of teacher professional development was Hargreaves (1998) 

who regarded it as ‘almost entirely inappropriate and ineffective’ 

(Hargreaves, 1998, p.13).  Hargreaves (2003) argued that teachers’ 

professional development had become inadequate through a failure to work 

with external researchers or to take wider lessons from other contexts.  

Instead, Hargreaves pursued the notion of teachers participating in the 

‘science of learning’ (Hargreaves, 2003, p.16).  

In a round table at the BERA Conference, Coe et al. (2000) stressed that 

while teaching was indeed complex, evidence which was consistent in 

producing positive outcomes for learning was something teachers would 

want to know about.  Using evidence to improve practice in teaching was a 

research question in a major 2014 study commissioned by the Department 

for Education (DfE) (Coldwell et al., 2017, p.5).  Tripney et al. (2018), 

meanwhile, stated that teachers’ engagement, understanding and application 

of research evidence was now, ‘...increasingly linked to high-quality teaching’ 

(Tripney et al., 2018, p.5).  Elliot-Major and Higgins (2019) summarised the 

issue of promoting effective practices through two examples, improving 

feedback and peer-to-peer tutoring.  Despite their efforts to promote these 

approaches deemed effective, it was argued that few teachers had 

implemented either.  Another issue was that evidence was being seen as 
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synonymous only with grade attainment outcomes.  The authors emphasised 

that educational evidence was broader than this and was committed to social 

and emotional learning.  Nevertheless, throughout their work, Elliot and Major 

(2019) measure impact by attainment gain, for instance, effective feedback 

for learning offered +8 months of progress (Elliot and Major, 2019, p.13) 

while teaching assistants showed just +1 month of progress (Elliot and Major, 

2019, p.25).   

Earley and Porritt (2014) had advocated that teacher development be pinned 

to such greater levels of progress and attainment among pupils.   A proposal 

was put forward that ‘...a lack of strategic planning and organisation of CPD 

results in ineffective CPD for both the school and the individual teacher’ 

(Pedder and Opfer, 2010, p.435).  Thus, together, the pillars for improved 

teacher development appeared to be for showing causal links between 

teacher training and pupil progress and/or attainment and a defined strategy.  

Earley and Porritt (2010) outlined eight key determinants that contributed to 

effective CPD: 

 

1) Establishing clarity of purpose at the outset in CPD activity 
2) Specifying a focus and goal for CPD activity, aligned to clear 

timescales 
3) Including a clear focus on pupil outcomes in CPD activity 
4) Ensuring participants’ ownership of CPD activity 
5) Including time for reflection and feedback 
6) Ensuring collaborative approaches to CPD 
7) Developing strategic leadership of CPD 
8) Understanding how to evaluate the impact of CPD 

 
     (Earley and Porritt, 2010, p.12) 

 

Traditionally, professional development appears to have lacked such a 

strategy for measuring effectiveness.  An account of educational research 

referenced the humanism movement of the 1950s as shifting attention away 

from scientific rigour and towards personal opinions and attitudes of teachers 

as self (Morris, 1955). By the early 1970s, more serious attention was being 

placed on educational research in schools.  Findings from a study into 

teachers’ engagement and needs in educational research were published 
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(Cane and Schroeder, 1970) along with the James Report (Morant, 1981).   

Teachers themselves had reported dissatisfaction with their professional 

development, largely the absence of robust evaluations and a lack of 

attention on learning outcomes (Goodall et al., 2005). Evaluation of teachers’ 

professional development was said to be on teachers’ impressions of the 

trainer and not on the impact of the training on teaching practice or pupil 

attainment (Goodall et al., 2005). Professional development sessions were, 

according to teachers, over-theorised and teachers had asked for more 

applied training linked to pupil outcomes (Goodall et al., 2005). A study of 

teacher outcomes found that the evaluation of these teacher sessions were 

not evidence-led (Earley and Porritt, 2010). This study of 670 schools in 

England during 2006 and 2007 found evaluations were ‘...stuck at the first 

level of participant reactions (‘happy sheets’)’ (Earley and Porritt, 2010, p.6). 

Professional development evaluation relied on the session leader self-

reporting and unsurprisingly led to a 90% ‘successful’ or ‘highly successful’ 

evaluation rating (Earley and Porritt, 2010, p.14).   

 

In terms of methods, an over reliance on case studies and qualitative data 

undermined outcome measures due to a reticence amongst education 

leaders towards hard numbers (Earley and Porritt, 2010). A case study of 

teachers and research supported this aversion and reported that teachers 

were sceptical because they ‘...could not understand the language or make 

sense of the statistics’ (Hemsley-Brown and Sharp, 2003, p.454). Carnine 

(2000) argued that, ‘The education field tends to rely heavily on qualitative 

studies, sometimes proclaiming open hostility towards modern statistical 

research methods’ (Carnine, 2000, p.5). Thus, teachers were generally 

unlikely to be exposed to the kinds of professional development that led 

towards scientific literacy or comprehension of evaluation-based evidence.  

Nor were teachers exposed to the rigorous evaluation commonplace in 

empirical studies, except for that which Earley and Porritt, (2010, p.6) termed 

‘happy sheets’.  The State of the Nation report on professional development 

published its recommendations, with teacher development being found to be 

inadequate in terms of passivity of teachers and no discernible impacts on 

their practices (Opfer and Pedder, 2010). The Times Educational 
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Supplement (TES) stated in response that, ‘...teachers' professional 

development is haphazard, poorly planned and poorly assessed’ (Campbell, 

2013, p.176).   Recommendations for change in professional development 

included ‘a clear focus on pupil outcomes in CPD activity’ (Earley and Porritt, 

2010, p.12). However, only by 2014 could it be said that pupil outcomes were 

starting to be linked to the impact or effectiveness of teacher development 

(Earley and Porritt, 2014). 

 

Thus, teacher development has shifted in terms of accountability, 

transparency, assessment and evaluation.  Specifically, it has emphasised 

the potential for measuring the impact of teacher training by pupil progress 

and/or attainment.  The next section discusses the influence of research on 

teachers’ knowledge and on their own research activity.  Just as there are 

disagreements over the role of the personal self in teachers’ knowledge, 

there are disagreements in research types, methods, and appropriacy for the 

education field. 

 
2.6 Research Paradigms 
 

 the most obvious product of research is knowledge, but some forms of 
 knowledge are more powerful than others 
        (Tripp, 1990, p.55) 

 

A brief timeline of research on teaching by Gage (1989) indicated that from 

the 1900s up until the 1980s, the scientific method, in terms of causation, 

correlation and effective outcomes, had been dominant (Gage, 1989, p.4). 

However, during the 1950s and 1960s other radical paradigms had emerged 

(Onwuegbuzie, 2000, p.6).   The 1980s, Gage stated, witnessed continued 

and sustained criticism of the scientific approach.  Gage predicted that the 

effect of this would result in the cessation of ‘...the kind of objectivist-

quantitative, or scientific, research on teaching’ (Gage, 1989, p.6).  Such 

changes to research have obvious ramifications for teacher knowledge and 

as such this is discussed in detail. 
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Gage (1989) classified the critics of objectivist-quantitative approaches as 

antinaturalists, interpretivists and critical theorists (Gage, 1989, p.6).  The 

paradigm wars of the 1980s is discussed prominently in the literature (Gage, 

1989; Onwuegbuzie, 2000; Sanderson, 2003; Tashakkori and Teddlie, 1998). 

Phillips and Burbules (2000) defined paradigm as ‘...the community to which 

the scientist belongs (a community that is united around a framework, or 

paradigm)’ (Phillips and Burbules, 2000, p.25). This paradigm war was 

viewed to be fought on the basis of philosophical research method 

preference (Onwuegbuzie, 2000).  This divide was held to be where 

‘Quantitative purists express assumptions that are consistent with a positivist 

philosophy, whereas qualitative purists (e.g., post-positivists, post-

structuralist, and post-modernists) reject positivism’ (Onwuegbuzie, 2000, 

p.3).  Gage (1989) put less emphasis than Onwuegbuzie on research 

methodology as a marker of paradigm and more emphasis on the academic 

discipline background.  Gage (1989) suggested that, in terms of research on 

teaching, psychology supported the objectivist-quantitative approach, 

anthropology offered the interpretive-qualitative approach and politics, 

economics and sociology presented critical theory (Gage, 1989, p.8). 

 

In terms of teacher knowledge, it is important to reach a general 

understanding of how the paradigm wars emerged and developed. It is 

beyond the remit of this chapter and thesis to offer a comprehensive record 

of the paradigm wars but it will aim for key relevance to teachers.  Beginning 

with Popper (1963/2002), promoting the notion of truth as manifest was 

rejected, having obvious ramifications for the objectivist-quantitative 

approach (Gage, 1989) .  Popper (1963/2002) criticised those who promoted 

truth as manifest and who accused any non-believers (of this ‘manifest truth’) 

to be corrupt (Popper, 1963/2002, p.9). The objectivist-quantitative approach 

(Gage, 1989) within the philosophy of positivism (Onwuegbuzie, 2000) was 

also an issue for Giroux (1997), particularly dogmatism.  This was an 

objection towards claims to the objective and the rational without 

consideration of human values or social context (Giroux, 1997, p.4).  In 

education, such an approach was still believed to be dominant and pervasive 

(Giroux, 1997, p.28).  This led, it was argued, to a technical, instrumental 
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view of knowledge which discounted the contexts in which such knowledge 

had arisen (Giroux, 1997, pp.21-22).  In short, ‘Knowledge, then, becomes 

not only countable and measurable, it also becomes impersonal (Giroux, 

1997, p.21).  Phillips and Burbules (2000) also supported the notion of 

positivism as dogmatic but, like Popper, extended positivism to being 

characterised as a claim for authority.  Popper (1963/2002) dealt with claims 

for authority through competing sources of knowledge.  His position was that 

‘...there are all kinds of sources of our knowledge; but none has authority’ 

(Popper 1963/2002, p.32): 

 

 Thus the empiricist’s questions “How do you know?  What is the 
 source of your assertion?’ are wrongly put.  They are not formulated in 
 an inexact or slovenly manner, but they are entirely misconceived:  
 they are questions that beg for an authoritarian answer 
        
       (Popper 1963/2002, p.32) 
 

Popper (1963/2002) underlined the issue that citing a single source, or even 

multiple sources, did not bestow authority to a claim.  This was because in 

response to a challenge for a stated position, an individual might respond 

with ‘...there are many possible sources, and I may not be aware of half of 

them’ (Popper 1963/2002, p.35).  Instead, Popper advocated engaging in an 

interrogation and criticality of our own positions and that of others, in ‘...an 

attitude, and a tradition, which we owe to the Greeks’ (Popper 1963/2002, 

p.34).  This, Popper stated, was what he called a position of critical 

rationalism (Popper 1963/2002, p.34):   

 

 What we should do, I suggest, is to give up the idea of ultimate 
 sources of knowledge, and admit that all knowledge is human; that it 
 is mixed with our errors, our prejudices, our dreams, and our hopes; 
 that all we can do is to grope for truth even though it be beyond our 
 reach.  We may admit that our groping is often inspired, but we must 
 be on our guard against the belief, however deeply felt, that our 
 inspiration carries any authority beyond the reach of criticism to be 
 found within the whole province of knowledge, however far it may 
 have penetrated into the unknown, then we can retain, without danger, 
 the idea that truth is beyond human authority  
        
       (Popper, 1963/2002,p.39) 
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Thus, positivism as an irrefutable truth, dogmatic, linear and uncritical in 

scientific approaches to social enquiry was perhaps understandably found 

wanting in terms of its assuredness.    Having briefly outlined what positivism 

entailed and why it attracted criticism (Giroux, 1987; Popper 1963/2002), it is 

also important to outline the paradigm where this rejection of positivism 

emerged.  Such critics have been referred to as  ‘qualitative purists’ (e.g., 

post-positivists, post-structuralist, and post-modernists)...’ (Onwuegbuzie, 

2000, p.3).  These critics of positivism have also been labelled 

‘antinaturalists, interpretivists and critical theorists’ (Gage, 1989, p.6) from 

anthropology, politics, economics and sociology (Gage, 1989, p.8).  

 

Onwuegbuzie (2000) stated there were three communities distinct from 

positivism: post-positivists, post-structuralists, and post-modernists 

(Onwuegbuzie, 2000, p.3).  Beginning with the post-positivists, Phillips and 

Burbules (2000) defined this community as: 

 
 believing that human knowledge is not based on unchallengeable, 
 rock-solid foundations – it is conjectural.  We have grounds, or 
 warrant, for asserting the beliefs, or conjectures, that we hold as 
 scientists, often very good grounds, but these grounds are not 
 indubitable 
       Burbules (2000, p.26) 
 
Petersen et al. (2014) argued that experimental methods belonged to post-

positivism.  Post-positivism, however, was not simply a rejection of 

quantitative for qualitative but appears closer to the idea, ‘we owe to the 

Greeks’ (Popper 1963/2002, p.34).  This is in terms of accepting that 

knowledge is not beyond critique. As Hodgkinson stated, ‘No solution 

(particularly in education) is so successful that it is above criticism’ 

(Hodgkinson, 1957, p.141)   In this way, post-positivism is more a general 

rejection of a unilateral, singular claim to an unquestionable knowledge.  The 

second community in Onwuegbuzie (2000), after post-positivists, were the 

post-structuralists, and this community was typified as:  

 
 a philosophical attack upon the scientific pretentions of social inquiry, 
 including a critique of the very Enlightenment norms that educational 
 research typically prides itself on: “truth”, “objectivity” and “progress” 
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      (Peters and Burbules, 2004, p.4) 
 
Peters and Burbules (2004, p.6) summarised post-structuralists as analysing 

and critiquing governmental power and control over education and cite 

Giroux (1987) as one of its main thinkers.  In the third, and last, of 

Onwuegbuzie’s (2000) communities opposed to positivism was the post-

modernists.  Post-modernism was regarded less as a theory and more as a 

movement (Peters and Burbules, 2004).  It was characterised as a rejection 

of grand narratives (Peters and Burbules, 2004, p.11) and instead was 

concerned with individual, personal narratives.  This is reminiscent of the 

personal versus collective debate in Hargreaves (2000).   Thus, this briefly 

outlines the three communities, post-positivists, post-structuralists and post-

modernists, which Onwuegbuzie (2000) had stated were opposed to 

positivism. 

 

Gage (1989), like Onwuegbuzie (2000), also made reference to groups who 

were diametrically opposed to positivism. This included ‘antinaturalists, 

interpretivists and critical theorists’ (Gage, 1989, p.6).  In terms of the first 

two groups, there is reason why these terms can be addressed together.  In 

his discussion of interpretive thought, Schwandt (1998) stated that 

‘Interpretivism was conceived in reaction to the effort to develop a natural 

science of the social’ (Schwandt, 1998, p.236).  Interpretive thinking was, 

Schwandt argued, based on a belief that the scientific approach was 

concerned with ‘...the elimination of personal, subjective judgement’ 

(Schwandt, 1998, p.228).  In this way, interpretivism might be seen as 

rejecting attempts to see laboratory approaches entering into predominately 

social contexts.  Schwandt (1998) offered a very broad definition of 

interpretive thought and, in doing so, also included constructivist thought 

alongside it: 

 
 Constructivist, constructivism, interpretivist, and interpretivism are 
 terms  that routinely appear in the lexicon of social science 
 methodologists and  philosophers...proponents of these persuasions 
 share the goal of understanding the complex world of lived experience 
 from the point of view of those who live it 
        (Schwandt, 1998, p.221) 
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Schwandt (1998, p.221) emphasised how interpretivist thought stressed the 

lived realities and situation-specific nature of interpretive approaches.  

Interpretive thinking also highlighted that knowledge was limited to 

‘...particular actors, in particular places, at particular times’ (Schwandt, 1998, 

pp.221-222). Although methodologically similar, interpretivist thought was 

concerned with understanding social interactions whereas subsequent, 

constructivist thinking was focused on how knowledge is created within these 

interactions (Schwandt, 1998, p.235-6).  Finally, the last reference in Gage 

(1989) was to critical theory.  Unlike interpretivist or constructivist thinking, 

critical theory was ‘...concerned not merely with how things were but how 

they might be and should be’ (Bronner, 2017, pp.1-2).  It was also ‘deeply 

skeptical of tradition’ (Bronner, 2017, p.1).   

 
Returning to the term post-positivism, this appeared to be concerned with the 

following: 

 
 We can continue to respect the bid to make sense of the conditions of 
 our lives without claiming that either inquirer or actor is the final arbiter 
 of understanding 
        (Schwandt, 1998, p.250) 
 
Post-positivism, as described above, was viewed as having given birth to a 

myriad of different communities or groups (Onwuegbuzie, 2000). Each group 

had a different focus and take on what was required even though they may 

share the same research methods  (Schwandt, 1998, p.250).  In such a way, 

teachers do not merely enter a research environment which is quantitative or 

qualitative, or mixed method.  Instead, they may be inducted into one or 

more of these myriad communities (paradigms).  Their approaches and 

views may be influenced by the presence or absence of any or all of these 

communities.  The following section aims to look at this notion of teachers’ 

knowledge in competing paradigms.   

 
2.6.1 Research paradigms and teachers’ knowledge 
 
There is reason to believe that teachers’ routes to knowledge, their view of 

knowledge acquisition and indeed the value they place on knowledge may 
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differ (Gage, 1989; Onwuegbuzie, 2000).  However, Young (1981) argued 

that few attempts had been made to robustly investigate teachers’ 

knowledge.   Of the few studies that had been conducted, these were alleged 

to be methodologically questionable (Young, 1981).  The study by Young 

(1981) approached the task from an interpretivist perspective, which: 

 
 ...indicated that a single major issue dominated teachers' 
 consciousness and  divided teachers' views. Teachers either 
 accepted a logical/empiricist view of the physical sciences as an 
 epitome of knowledge, or adopted a view which gave epistemic 
 priority to more 'subjective', 'intuitive' or 'personal' ways of knowing 
 (called here 'hermeneutic'), or, in the case of a small minority, 
 adopted a dualistic system in which both types were recognized, 
 called  here the 'forms of knowledge' approach  
        (Young, 1981, p.197) 
 
 
Thus, the ‘forms of knowledge approach’ (Young, 1981, p.197) appears to be 

a predecessor of what Schwandt (1998) had advocated, in that it was 

desirable to enter into a dialogue, ‘...without claiming that either inquirer or 

actor is the final arbiter of understanding’ (Schwandt, 1998, p.250).   

 

If the scientific approach in education was in decline by the 1980s 

(Gage,1989), there were renewed calls for it to re-emerge in the 1990s and 

in early 2000 (Fenstermacher, 1997; Hargreaves, 2000; Stanovich and 

Stanovich, 2003).  The argument from Stanovich and Stanovich (2003)  

seemed to challenge a purported view that education was hopelessly 

unsystematic: 

 scientific research and its findings is especially important for teachers 
 because they are often confronted with the view that “anything goes” 
 in the field of education – that there is no such thing as best practice in 
 education, that there are no ways to verify what works best, that 
 teachers should base their practice on intuition  
 
     (Stanovich and Stanovich, 2003, p.4) 
 

Arguments against such a return to a scientific base for teachers’ knowledge 

are prolific in the literature.  Some of these criticisms have a constructivist 

edge, primarily arguing that a scientific basis erodes value in teachers’ 

judgement.  Giroux believed teachers’ tacit knowledge would be disregarded 
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or overlooked in any return of attention towards a scientific basis.  It was his 

view that the result would be where ‘...knowledge becomes identified with 

scientific methodology...intuition, insight, philosophy and non-scientific 

theoretical frameworks is not acknowledged as being relevant’ (Giroux, 1997, 

p.11.).  The idea of knowledge as practical and tacit is prominent in the 

literature (Cain, 2015a; Hammersley, 1997; Hargreaves, 2000; Kvernbekk, 

2017; Nelson and Campbell, 2017; Oliver and Conole, 2003; Sanderson, 

2003; Wrigley, 2018). Biesta (2014) echoed Giroux (1997) in arguing that 

replacing teacher judgement with knowledge from a scientific base was the 

motivation behind calls for greater evidence in education (Biesta, 2014, 

p.391).  Sanderson (2003) believed this would prevent teachers from making 

common sense decisions for the welfare of their pupils (Sanderson, 2003).  

Oliver and Conole (2003) stated that attending to knowledge from a scientific 

base would skew the day-to-day work of teachers.  Biesta (2010) extended 

the authoritarian argument found in Popper (1963/2002).  Biesta argued that 

if teacher practice was constrained wholly by what educational evidence 

reported as positive, this would be akin to totalitarianism (Biesta, 2010, 

p.492).   

 

Other arguments are arguably interpretivist in nature.  Hammersley (1997) 

recognised the role scientific methods had to play in education but refuted 

the extent to which it could be applied.  This was in response to Hargreaves 

(1996) who was desirous for research which could definitively prove one 

approach to be preferable to another.  Opposition on scientific grounds has 

largely centred on statistics, research design and claims of causality (Biesta, 

2010; Davies, 2003; Elliot, 2001; Gale, 2018; Kvernbekk 2017; Oliver and 

Conole, 2003).  Oliver and Conole (2003) had serious reservations that 

education should be associated with statistical and quantitative measures. 

Statistics in education has been criticised as being ‘...a masquerade for 

arbitrary preferences’ (Elliot, 2001, p.560) and Davies (2003) stated: 

 

‘It is well known amongst statisticians that statistics can be used to 
“prove” almost anything that the researcher wishes to 
prove...Experiments do not remove the subjectivity of researchers; 
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they simply work to conceal it...This trust in the objectivity of 
experimental research is embarrassingly naïve’  
       (Davies, 2003, p.99) 

 

Educational researchers, they argued, skew the knowledge base through 

‘...fancy statistical footwork’ (Gale, 2018, p.213).   However, the most 

prominent critique of experimental research is from Biesta (2010) who 

argued that it can ‘...show us what has been possible in the past with no 

guarantee that what has been possible in the past will also happen in the 

future’ (Biesta, 2010, p.496). This critique is reminiscent of interpretivist 

positions on knowledge to be situated and related to human interactions 

between ‘...particular actors, in particular places, at particular times’ 

(Schwandt, 1998, pp.221-222).  Wrigley argued that scientific approaches 

were ‘...erasing the particular biographies, intentions and cultural assets of 

the student’ (Wrigley, 2018, p.361).   

 

There were also criticisms over a resurgent scientific basis which were 

arguably post-structuralist.   Wrigley (2018) argued that initiatives from one 

teacher organisation, ResearchEd, had ulterior motives.  He stated that, 

‘Ostensibly these initiatives were intended to give new voice to teachers, but 

in effect serve to blinker them’ (Wrigley, 2018., p.361).  Cowen (2019) argued 

there was a hidden agenda in evidence aimed at taking control away from 

teachers and schools and handing it to external agents such as policymakers 

and the government.  A case was made that certain researchers were on 

board with a centrally planned agenda (Biesta, 2014, p.391).  Roberts (2017) 

alleged that certain researchers were complicit in this, having traded off their 

autonomy for government directives on accountability, measures and 

standards.  Davies (2003) also argued that experimental research methods 

were being used as an artery for government plans and policies on 

schooling.   Power dynamics were also indicative of a post-structuralist 

mindset:  

 
 There is no space here to discuss the role of philosophy, educational 
 sociology, ethnography, critical policy studies, case studies, classroom 
 observation; but all of these are important if we are to help return 
 power to teachers, parents and young people... 
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        (Wrigley, 2018., p.373) 

Thus, the power and role of government which is at the heart of post-

structuralism was also apparent. 

 

Postmodernist influences over facts (Christodoulou, 2014) and teacher 

development (Hartley, 1993) arguably extends to pupil attainment.  In some 

cases researchers were openly opposed to linking research to pupils’ grades.  

These researchers: 

 ...resisted taking for granted the idea that gains in pupil attainment  
 on standard measures, such as national test or examination results, 
 were necessarily “a good thing” 
      (James and Pollard, 2011, p.281) 

Christodoulou (2014) attributed a postmodern condition to ideas such as 

‘facts prevent understanding’ and ‘teacher-led instruction is passive’ 

(Christodoulou, 2014, p.7). This postmodern condition was dangerous, 

Christodoulou stated, because it was ‘...sceptical about the value of truth and 

knowledge’ (Christodoulou, 2014, p.7).  Hartley (1993) believed the scientific 

approach was important because it provided checks on the excesses of 

postmodernism in initial teacher education: 

 

 In teacher education, the culture of postmodernism has 'driven' some 
 of us towards personal and niche narratives, whilst some of us remain 
 psychologically locked into modernity, with its certainties and its 
 unifying discourses 
        (Hartley, 1993, p.90) 

 

Thus, one consequence of rejecting scientific approaches has been the rise 

of personal narratives (e.g. Clandinin, 1985; Rodgers and Scott, 2008) 

among teachers (Hartley, 1993).  This line is supported by Fenstermacher 

(1994) and Hargreaves (2000).  Other research paradigms opposed to an 

objectivist-quantitative (Gage, 1989) paradigm appear to promote the 

individual experience whilst being averse to the notion of the teaching 

profession as a collective (Adelman, 1993; Elliot, 2004).  In short, the 

favoured research paradigms in education since the 1990s appear unlikely to 

subscribe to a hierarchy of evidence (Greenhalgh, 2014).  Such impacts on 
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knowledge have predictable effects on research and as such is discussed in 

the next section. 

 
2.6.2.  Research paradigms and teachers’ research 
 
One of the most prominent or accessible forms of research to teachers is 

action research.  Action research allows teachers to engage in research by 

making use of their own teaching, classrooms and pupil cohorts as 

opportunities to better understand their practice (Cochran-Smith and Lytle, 

1993).  Action research relies largely on qualitative methods such as case 

studies, examples of students’ work and teacher journals (Cochran-Smyth 

and Lytle, 1993; Kushner et al., 2001; Zeichner and Noffke, 2001).   

 

Carnine (2000) stated that education in general had relied too heavily on 

qualitative research methods.  While these were accessible forms of 

research to teachers, the concerns of Hodgkinson (1957) and Fenstermacher 

(1994) were that such approaches did not advance education towards 

epistemic merit, scientific inquiry or generalisability.  Similarly, the process-

product model has been questioned for creating a passive state amongst 

teachers in the research process (Cochran-Smyth and Lytle, 1993). Process-

product research relies largely on quantitative methods (Creemers and 

Kyriakides, 2015).  In terms of the scientific approach, Davies (2003) had 

argued that the key was for teachers to be research literate but that ‘...it 

would take years of concerted effort for teachers to learn to read research 

and to generate new teaching practices based on that research’ (Davies, 

2003, p.100).   
 
As with Onwuegbuzie (2000), Hartley (1993) had highlighted that it was not a 

case of returning to a one-or-the-other mindset, but a middle ground where 

differing schools of thought could contribute based on the situation at hand 

and not on a preferred blanket ideology.  This pragmatism is typified by the 

notion of ‘forms of knowledge’ (Young, 1981, p.197) which sought the middle 

ground.  It also reflected what Popper (1963/2002) had argued was most 

needed.  Specifically, this was avoiding claims to authority of knowledge 
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based on sources - or demanding sources of others – and instead 

participating in uncertainty.  Thus, some balance between the need for 

reflection on practice (Hartley, 1993) and attention to scientific findings 

(Stanovich and Stanovich, 2003) was required, without entering into the 

extremes of either. 

 

As Shulman (1987) highlighted, knowledge for teaching can be fed by 

research on schooling just as it is informed through knowledge of practice, 

knowledge of the workplace and knowledge of a subject. Nevertheless, a 

historical deficit in teachers’ research activities emerged from survey findings 

of teachers and school leaders where ‘...more than 75% had never taken part 

in educational research, even in training’ (Cane and Schroeder, 1970 in 

Tripp, 1990, p.62).  Goodall et al. (2005, p.43) outlined the experiences of 

over four hundred teachers (table 4.) and found that the least common types 

of professional development were research-oriented: 

 

Table 4.  Most common and least common types of professional 
development 
 

Most 
Common 

 

% of teachers 
with experience 

of  type 
100 98.9 96.5 93.9 92.2 

Type INSET* 
days 

Single 
workshops 

Classroom 
observations 

Demonstration 
videos 

Informal 
networking with 

colleagues 
Least 

Common  
% of teachers 

with experience 
of  type 

30.8 33.1 41.2 48.2 49.7 

Type BPRS** Secondment 
/Sabbatical 

Practitioner 
Research 
projects 

School/university 
partnerships Job shadowing 

 
*INSET is a ‘misleading term’ (James Report, 1972) but this thesis takes it to mean “in-service training” 
on school procedures & policies, as per Morant (1981) and not the wider provision, as per Craft (1996), 
given that these are listed separately by Goodall et al. (2005) 
**BPRS here stands for Best Practice Research Scholarship (Furlong and Salisbury, 2005). BPRS was 
a 2000-2003 action research scholarship for serving teachers.  
     Adapted from Goodall et al., (2005, p.43) 

Table 4. demonstrates that while not uncommon, research activities are not a 

collective provision in the profession.  There is a suggestion that teachers’ 

research activity might tend towards qualitative research methods within an 
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interpretive paradigm (Cochran-Smith and Lytle, 1993).  This tendency 

towards qualitative research methods has been linked to the use of case 

studies by teachers and school leaders (Kushner et al., 2001; Porritt and 

Earley, 2009).  A reliance on case studies might be explained through results 

from an earlier study of over nine hundred teachers and heads in schools 

(Cane and Schroeder, 1970, p.87).  This found that teachers were most 

interested in studying themselves, as in teachers studying teachers, rather 

than research on learners.  This was also a finding in Cordingley et al. (2018) 

where there was explicit demand from teachers for a teacher-focused or 

teacher-outcome study.  The study by Cane and Schroeder (1970) revealed 

the range of areas in which teachers might be interested in researching 

(table 5.).   

Table 5.  Priorities for Educational Research According to Teachers  

Category 
level 

Sub-theme 

Teaching 
Methods 

• Methods of teaching in classes having a wide ability 
range 

• Methods of using modern teaching aids 
• Methods of teaching backward or gifted children, 

early or late developers, or other exceptional children 
• Methods of compensating for the adverse factors in a 

child’s home or social background 

Curriculum 

• Making syllabus content more relevant to modern life 
• Assessment of new curricular schemes and materials 
• Determining what factors dictate the amounts of time 

spent on different aspects of the curriculum 
• Integrating school subjects 

Grouping 
Children 

• Different ways of organizing post-primary education 
• Age of transfer from primary to secondary school 
• Schools of different size 
• Streaming or setting by ability, and non-streaming 
• Co-education and single-sex schooling 

Assessment and 
Examination 

• Methods of assessing children’s abilities and 
attainments (whether by new or existing means) 

• Methods of diagnosing children’s particular difficulties 
(whether by new or existing means) 

• Methods of assessing non-academic abilities, e.g. 
social adjustment 

• Role of external examinations 
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Psychological/ 
Sociological 
research 

• Nature of the process by which children learn 
• Factors which motivate children to work 
• Effects of home and social background on school 

progress 

Teachers and 
Training 

• Analysis of duties undertaken by teachers in carrying 
out their job 

• Role, function and training of Heads, deputies and 
heads of department 

• Content of initial training courses 
• In-service training courses as a means of keeping 

teachers professionally up to date 
    

   Adapted from Cane and Schroeder, 1970, pp.11-23 

 

Table 5. outlines the various areas of interest to teachers.  Within this, that 

researchers found that, almost unanimously, the overriding priority under 

‘category level’ (table 5.) was for research on ‘Teachers and Training’ (table 

5.).  They also found that the overriding priority within the teachers and 

training category (table 5.) was for ‘In-service training courses as a means of 

keeping teachers professionally up to date’ (Cane and Schroeder, 1970, 

p.23).  In another, much later study of teachers and research, it was 

suggested that teachers were confused on where the line was between what 

was research and what was professional development (Kushner et al., 2001).  

This may help explain why teacher research was seen as inward-looking 

(Henderson, 1979). 

 

The literature has discussed teachers as historically alien to educational 

research and biased in support of qualitative research methods and 

researching their own roles as teachers.  Another issue to compound this is  

the argument that quantitative research methods were deemed incompatible 

or unworkable for most teachers.  Stanovich and Stanovich (2003) appeared 

desirous for teachers to be able to deal with differences between 

correlational and causal evidence.  Slavin, meanwhile, called for teachers to 

become fluent in experimental research methods (Slavin in Brandt, 1988).  

Zeuli (1994) dismissed Slavin’s proposal as ‘nearly hopeless’ (Zeuli, 1994, 

p.20).  Similar to Zeuli, Tripp (1990) argued that teachers were at an 

automatic disadvantage with quantitative research methods.  This was on the 
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grounds that the scale needed for quality in this research method was out of 

reach for the average teacher (Tripp, 1990, p.69).  Similarly, the complex and 

technical nature of handling, analysing and interpreting quantitative data was 

another barrier for teachers (Tripp, 1990, p.69).  This, Tripp suggested, 

resulted in communicative incompetence among teachers, but stressed that 

this was through no fault on the part of teachers (Tripp, 1990, p.70).  

Ignorance of quantitative methods was also put forward as to why teachers 

were dismissive and ignorant of research findings which further reduced their 

standing and status (Tripp, 1990, p.71).   

 

Assuming that these observations were true, it is plausible that teachers 

could be disenfranchised by quantitative research findings.  Teachers serving 

under a research paradigm where quantitative research methods were 

dominant could well be made passive in gaining new knowledge.  William 

(2019) argued that this issue requires teachers to become familiar with 

quantitative reporting to be a critical consumer of research (Wiliam, 2019, 

p.128).  Stanovich and Stanovich (2003), Warby et al. (1999) and Zeuli 

(1994) also concurred that teachers were capable of being critical consumers 

of research.  Zeuli (1994) was ultimately concerned that teachers in his study 

were uncritically consuming research findings without any attempt to look 

beyond the recommendations or conclusions.   

 

Thus, the issue for teachers’ research was that qualitative research methods 

were held to be more accessible to teachers but quantitative research 

methods were inaccessible, or, at least, significantly less accessible.  Tripp 

(1990) called for ‘more teacher-centred and controlled educational research 

in which the teacher is both more active in the production on knowledge and 

is seen as the principal client’ (Tripp, 1990, p.72).  Importantly, Tripp did not 

extend this vision to apply to quantitative research methods.  The next 

section highlights an important issue beyond the philosophical concerns 

which Furlong and Oancea (2005) highlighted as being research which is 

conducted in-situ and positioned between action research by teachers on the 

one hand and theoretical musings by university academics on the other. 
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2.7  Applied and Practice-based Research 

Furlong and Oancea (2005) argued that a new model of research was 

emerging which took place in the context being studied and involved those 

with the greatest stake.  Hargreaves’ (2000) arguments supported knowledge 

which was applied and practice-based and gained in collaboration between 

schools and universities, as opposed to only universities.  For Hargreaves, 

the issue was structural in nature and prevented uptake by the audience the 

research was designed for: 

 As long as we continue to believe that the most effective way of 
 improving professional practices is “outside in”, that is, produced from 
 outside schools and then disseminated by reformers into them, then 
 the successful adoption, implementation and institutionalization of new 
 practices will continue to be a relatively rare phenomenon and policy 
 makers will be frustrated by the failure of many reforms to endure and 
 to displace poor practices.  
      (Hargreaves, 2000, p.232) 
 
 
Such ‘outside in’ forms of research applied largely to process-product 

research (Cochran-Smith and Lytle, 1993).  The argument was an 

uneasiness with the way university-based researchers worked in process-

product research in that it was said to neglect teachers and teaching:  

 
 This research has a perspective that is “outside-in; in other words, it 
 has been conducted almost exclusively by university-based 
 researchers who are outside the day-to-day practices of schooling 
      
     (Cochran-Smith and Lytle, 1993, p.6) 
 

Furlong and Oancea (2005) argued that historically, research - and 

researchers – had been removed from practitioners due to the absence of a 

model of research which was relevant to policy and practice.  Uniting 

researchers and practitioners, they argued, would combine two different 

spheres together: a theory-driven research knowledge sphere and a tacit and 

practical knowledge sphere (Furlong and Oancea, 2005; Rycroft-Malone et 

al., 2003).  The result was ‘applied and practice-based research’ (Furlong 

and Oancea, 2005, p.9).  Furlong and Onacea (2005) predicted some 

researchers would persist with pure theory, resisting attempts for a 
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pragmatic, what works approach research primarily because of objections to 

accountability and marketization in their process.   

 

Furlong and Oancea (2005) felt the calls for applied and practice-based 

research over the last twenty years would result in more innovatory research 

which addressed a societal need through impacting positively upon policy 

and practice.  Thus, the emergence of an applied and practice-based 

research model in terms of the field of education is particularly important to 

understand.  The next section describes the two forms of applied and 

practice-based research which have traditionally been most common in 

educational research (Cochran-Smith and Lytle, 1993).    

 

2.7.1 Action Research and Process-Product  
 

Action research, also known as, ‘practice-based research, practitioner 

research, practitioner-led research and practitioner-based research’ (McNiff 

and Whitehead, 2009, p.17) is commonly attributed to Lewin (1946). Action 

research was held to be where teachers conducted research in their own 

classrooms and on their own pupil cohort (Cochran-Smith and Lytle, 1993).   

Lewin argued that this type of research was important because it required 

practitioners in social settings to become familiar with the social sciences in 

order to be competent in their profession.  Thus, an early conception was 

that teachers’ knowledge would be derived from the social sciences.  

Colucci-Gray et al. (2003) believed action research to be a necessary, 

grassroots step in how teachers first came into contact with educational 

research.  In its application to education and educational research, 

Hodgkinson (1957) characterised it as that which took place in its original 

context: 

 

 ...action research is based on concrete problems in actual school 
 situations, and no attempt is made to isolate out a factor and study it 
 alone, divorced from the environment which gave it meaning. In plain 
 terms, problems are studied in the actual situations out of which they 
 arise 
       (Hodgkinson, 1957, p.137) 
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One notable feature of action research for Hodgkinson was how it tied to 

progressive, constructivist principles recently being applied to learning in 

classrooms:   

  
 After showing children how to work together to solve their problems, 
 the next step was for teachers to adopt the methods they had been 
 teaching their children, and learn to solve their own problems 
 cooperatively 
       (Hodgkinson, 1957, p.139) 

 

Action research has been regarded highly as autonomous, transformative 

professional development (Kennedy, 2014).  Often, evidence would be from 

teachers in the form of case studies (Kushner et al., 2001) or ‘...examples of 

children’s work, teachers’ journals, transcripts of class sessions and 

classroom photos’ (Zeichner and Noffke, 2001, p.311)  Teacher journals, oral 

enquiries, and studies based in their own schools and classrooms were 

examples of empirical data while essays by teachers on regular experiences 

in classrooms or in schools or even on research itself existed as conceptual 

data (Cochran-Smith and Lytle, 1993). This kind of research was taken ‘as a 

contribution to the profession’s “knowledge base”’ (Zeichner and Noffke, 

2001, p.308).   However, despite the praise from Hodgkinson (1957) on the 

transformative nature of action research, he was mainly sceptical of its claim 

to be a robust form of research.  This criticism largely centred around 

concerns over its usefulness in terms of a wider contribution.  Without 

statistics and a scientific approach, it became, for Hodgkinson, an activity in 

and of itself, a process with no product.   

 

Having looked at action research, it is important to consider the process-

product paradigm. 

 

 In the long run, educators should insist on process-product research. 
 They need knowledge of the connections between what teachers do 
 and what students learn  
      (Gage and Needels, 1989, p.295) 

 



 65 

The process-product research paradigm is argued to have been the 

dominant paradigm in education between 1960-1980 (Brandt, 1988; Gage 

and Needels, 1989; Verloop et al., 2001). Knowledge from the process-

product paradigm is based on the assumption it can inform teachers of what 

actions they can adopt to effect desirable outcomes, specifically pupil grade 

attainment (Cochran-Smith and Lytle, 1993). This included copying the 

classroom management of high-performing teachers (Slavin in Brandt, 1988).   

The knowledge derived from process-product research included the quantity 

and pacing of instruction, classroom management, actual teaching 

processes, asking questions and providing feedback (Creemers and 

Kyriakides, 2015, p.109). This was measured through classroom 

observations combined with reliable measures of student outcomes (Gage 

and Needels, 1989).   Elliot (1980/2006) elaborated that:  

 

 in action research, generalization is an unstructured process of 
 proceeding from case to case.  In process-product research, it is a 
 formal process based on theoretical sampling methods 
       (Elliot, 1980/2006, p.321) 

 

Darling-Hammond et al. (2012) viewed process-product research to be more 

valid than simply looking at teachers’ pupils’ grade attainment. There was 

some acknowledgement amongst proponents that teacher knowledge of 

process-product research was behavioural and teacher-centred:  

 
 The process-product people admit, at least in private, that a lot of the 
 individual teacher behaviors that they have found to be characteristic 
 of effective teachers are really just indicators of hard-working, 
 intelligent, insightful, very active teachers  
      (Slavin cited in Brandt, 1998, p.27) 
 
This view of teachers as active can be juxtaposed with Elliot (1980/2006) 

who accused process-product of a ‘... bias against the ideas of ‘self-directed’, 

‘discovery’, ‘inquiry learning’’ (Elliot, 1980/2006, p.310).  Furthermore, 

teachers’ knowledge in this research paradigm was viewed as creating 

passivity amongst teachers, with Cochran-Smith and Lytle (1993) arguing 

that, ‘...the teacher’s primary role is to implement the research findings of 
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others concerning instruction, curriculum and assessment’ (Cochran-Smith 

and Lytle, 1993, p.6).    

 

If the process-product paradigm retreated in the 1980s (Brandt, 1988; Gage 

and Needels, 1989; Verloop et al., 2001), there were signs in England that it 

had re-emerged.  Kennedy (2016) stated that ‘We are now in a moment 

when we are retuning again toward the things teachers actually do, the 

visible practices of teaching’ (Kennedy, 2016, p.7).   

 

2.8  Summary 
 

The idea that teachers’ beliefs could dissuade teachers from engaging in 

wider research of their practice appears to be a legitimate proposition 

(Nespor, 1987, Pajares, 1992). Similarly,  Fenstermacher (1994), Hartley 

(1993) and Hargreaves (2000) appeared to agree that teachers delving too 

deeply into their personal narratives and lives (Clandinin, 1985; Connelly and 

Clandinin, 1988; Rodgers and Scott, 2008) came at the expense of the 

scientific approach.  In this way, such teachers may fail to come across wider 

research on schooling (Shulman, 1987) which could add to their professional 

knowledge base.  It is important also to note that research itself should not 

be seen as monolithic.  There is a sense that in education, finding the middle 

ground is challenging (Hartley 1993; Onwuegbuzie, 2000; Popper, 

1963/2002; Schwandt, 1998; Young, 1981).  The fall out between 

quantitative and qualitative researchers (Gage, 1989; Onwuegbuzie, 2000; 

Sanderson, 2003; Tashakkori and Teddlie, 1998) has undoubtedly left its 

mark.   

 

For teachers, this dichotomy between positivist and interpretivist paradigms 

might seem distant.  However, Brundrett and Rhodes (2013) argued that the 

complexity and technical nature of quantitative research had turned teachers 

towards qualitative methods.  Again, such an alienation from a substantial 

research methodology cannot be described as desirable.  Furthermore,  

Onwuegbuzie (2000) factored in post-structuralist and post-modernist 

thought into research preferences.  Both post-structuralism and post-
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modernism movements appear not to aim at furthering the notion of 

educational evidence in terms of the scientific approach.  Hartley (1993) was 

particularly emphatic about post-modernism as being influential in having 

turned teachers away from the scientific approach.  Kennedy (2016) may well 

be correct that attention is returning to an outcomes-focused environment for 

research; however there appears to be a legacy of neglect in employing 

quantitative methods among teachers, by design or by accident.   The next 

chapter begins in this manner, with the notion of a deficit, examining the 

emergence of evidence in education and defining it before considering 

teachers’ utilisation of it.   
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CHAPTER 3:  Educational Evidence 

 
3.1 Introduction 
 
The maturity of educational evidence can perhaps best be demonstrated by 

White (2020) who likened it to a revolution, but one that was yet to have 

arrived in the field of education.  As such, this chapter looks at the 

emergence of educational evidence.  In doing so, it is necessary to attempt 

to clearly define what the term evidence actually implies for education given 

that evidence can be construed, and therefore misconstrued, depending on 

the intention.  This chapter argues that educational evidence is post-

positivist, undeniably positioned within the experimental methodology 

(Petersen et al., 2014), reliant on both quantitative and qualitative methods to 

differing degrees and, in education, largely seen as being defensive, 

protecting against anecdotes, conjecture and hearsay.  

 

However the main crux of this chapter is a discussion which distinguishes 

between two visions of evidence for teachers:  engagement in research and 

engagement with research.  These are not in opposition with each other - 

indeed, Simons et al. (2003) argued the former was a prerequisite for the 

latter - but are important framings to understand what teachers are doing and 

what knowledge can be expected from either approach.  This is then followed 

by a discussion of teachers in terms of their demographics or characteristics 

to reflect the previous chapter’s argument that teachers should not be seen 

as a single, indiscernible mass but instead are a collective of individuals 

within a profession approaching teaching and learning with wildly varying 

approaches, beliefs, experiences, and training.  Perhaps the most important 

part of this chapter is the conclusion because, after careful consideration and 

reflection of the literature, the researcher states their research questions for 

this investigation of educational evidence and teachers’ knowledge and 

engagement in this. 
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3.2. How did Evidence Emerge in Education? 

 

It has been argued the debates in the 19th and early 20th century was the end 

of evidence as a general academic concern until the second half of the 

twentieth century (Twining, 1994). In England and the USA, the study of 

evidence as a theory, subject or philosophy was said to have been in neglect 

between 1900-1960 (Twining, 1994, p.68). This, Twining argued, could be 

seen in how the legal profession had omitted psychology and statistics, 

particularly probability, to the detriment of evidence scholarship.     

 

The provision for teachers to continue learning about their field had become 

widespread by the 1940s (Allen, 1943). Nevertheless, the 1950s were 

argued to be hostile to educational research which aimed at the scientific 

approach (Morris, 1955). This was instead in favour of teachers’ attitudes 

and thoughts (Morris, 1955). By the early 1970s, serious attention was being 

placed on educational research in schools (Cane and Schroeder, 1970).  

This included findings from a study into teachers’ engagement and needs in 

educational research were published (Cane and Schroeder, 1970).  Along 

with the James Report of 1972, stipulating that educational leadership 

formalise, as an ongoing obligation, teacher enquiry in schools (Morant, 

1981; Tomlinson, 1997; Banks et al., 2001; Taylor, 2008), the late 1970s saw 

the beginnings of a synthesis of external evidence in teaching, e.g. a meta-

analysis on class size and achievement in Canada (Glass and Smith, 1979). 

Nevertheless, in the United Kingdom, the 1980s saw greater resistance 

towards externally produced research in schools appeared with the rise in 

action research (Stenhouse, 1980; Elliot, 1980/2006).  

 

The result, Hartley (1993) argued, was the abandonment of the traditional 

academic disciplines from research on schooling. School-focused 

educational research had become so incredibly confused that initial teacher 

education had begun to suffer (Hartley,1993). In the early 1990s the 

Evidence for Policy and Practice Information and Coordinating (EPPI-Centre) 

was set up at the Institute of Education, University of London to promote and 

enhance the evidence base in education and healthcare (Oakley et al., 
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2005). Meanwhile, Hargreaves (1996) had begun a prolonged critique of 

educational research and its information silo.  He stated to the Teacher 

Training Agency (TTA) that ‘...it is this gap between researchers and 

practitioners which betrays the fatal flaw in educational research’ 

(Hargreaves, 1996, p.3).   Educational researchers’ work, Hargreaves 

asserted, was 'achieving neither prestige from the social scientists...nor 

gratitude from classroom teachers' (Hargreaves, 1996, p.3). By the late 

1990s, educational research was being accused of ‘...rampant ad hocery’ 

(Hillage et al., 1998, p.x) and ‘...heavily criticised for being small scale, 

irrelevant, inaccessible and of low quality’ (Parsons and Burkey, 2011, p.4).  

 

Hargreaves (1998) believed that self-interest and incompetence of certain 

researchers was largely to blame.    Shortly after the announcement by 

Charles Clarke (Hargreaves, 1999), The Teaching and Learning Research 

Programme (TLRP) emerged as a £43 million initiative between 1999-2009 

and the UK’s largest educational research investment of its time, producing 

1,500 research-informed resources (Galanouli et al., 2011, p.5). 

Approximately 120 projects operated under TLRP (Parsons and Burkey, 

2011, p.58) with 22 situated in schools (Galanouli et al., 2011, p.6).  

However, as table 6. demonstrates, many projects did not submit reports and 

of those that did, only seventeen had a focus on research into schooling of 

which just three were based inside schools. 

 

Table 6. Impact on Professional Practice and Practitioners (schools only) 
  
 Classification of Research Final Reports 
1 Speculative or anecdotal evidence only 7 
2 Evidence of indirect impact 4 
3 Evidence of direct mediated impact 3 
4 Evidence of direct impact 3 
 Total 17 

       Adapted from Parsons and Burkey (2011) 

 

Evidence of direct impact (no.4) in table 6. refers to projects which were 

‘...directly engaging professionals and their practice, such as projects 

working directly with professionals in their teaching and learning setting(s)’ 
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(Parsons and Burkey, 2011, p.57).  Interestingly, the implementers of TLRP 

appeared reluctant to focus on outcomes, especially those which had grade 

attainment outcomes (James and Pollard, 2011, p.281).  Nevertheless, the 

TLRP was cited as an early example of attempting to foster an applied and 

practice-based research model (Furlong and Onacea, 2005).  Gorard et al. 

(2017), however, referred to the TLRP as an example of how some 

educational researchers at this time avoided evaluation-based evidence 

and/or quantitative methods due to either a lack of quantitative research skills 

or on account of an ideological standpoint, or both. The TLRP indicates that 

the landscape for applied and practice-based research (Furlong and Onacea, 

2005) by 2010 seemed to remain somewhat removed from intact classrooms 

and regular class teachers. 

While the EEF and EPPI include systematic reviews and meta-analysis 

information, it was the Campbell Collaboration (formed in 2001 and a 

national centre established in the UK in 2016 at Queen’s University Belfast) 

which became the main proponents of systematic reviews and meta-

analyses (Littell and White, 2018, p. 8).  The education coordinating group 

within the Campbell Collaboration focused on ‘...early childhood, elementary, 

secondary, and postsecondary education’ (Littell and White, 2018, p.8).  This 

included teacher-level evidence, e.g., the impact of teacher qualifications on 

early years education.  Other organisations devoted to research and 

evidence on schooling in England existed as far back as the 1960s (e.g., 

NFER) but these were not singularly focused on systematic reviews, meta-

analyses, experimental research or randomised controlled trials (RCTs).  As 

such, although the evidence-base in the UK could be said to have emerged 

from the EPPI in the early 1990s, it is only in the last decade, with the arrival 

of the EEF and the Campbell Collaboration, that an external, accessible, 

systematic, rigorous, evidence of effectiveness (White, 2020) base truly 

emerged. 

This has led to a much-changed environment for evidence in education.  This 

evidence is, however, argued to be still in its infancy (White, 2020).  

Nevertheless, the impact of the EEF and the Campbell Collaboration has not 
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been negligible and the discussion appears to have moved away from 

comparisons with healthcare and law (Twining, 1994) to asking what 

educational evidence is as its own discrete entity. 

3.3.  What is educational evidence? 
 

Defining educational evidence is not straightforward, as ‘Evidence is a very 

broad term including not just research, but data on public opinion and so on’ 

(White, 2020, p.20).  This confusion is commonplace in the field of education 

(Davies, 1999).  For instance, a very early conception of evidence was that 

‘...there are two broad kinds of evidence, the results of official tests and 

examinations on the one hand and teachers' judgments on the other’ (Morris, 

1955, p.90).  The term educational evidence should therefore not be 

communicated as self-evident or self-explanatory.  There was also the issue 

that the term evidence could be adjudged differently by those with different 

interests (Greenhalgh, 2014).  Furthermore, there are several sub-terms that 

emerge from attempting to define educational evidence.  In recognition of 

this, including what education evidence might imply in terms of the literature, 

this section discusses the meaning of educational evidence . 

 

It has been argued there are three tracks in educational evidence: 

experimental, critical and pragmatic (Petersen et al., 2014, p.11).  In the 

experimental track, quantitative research methods are prioritised along with a 

strong pursuit of objectivity.  The authors, meanwhile, attributed the critical 

track to qualitative research methods and a strong defence of subjectivity.  

Lastly, the pragmatic track was deemed beholden to neither quantitative-only 

or qualitative-only but was instead led by how best to approach answering 

research questions.  It is the research questions which dictate the 

methodological approach (Petersen et al., 2014).   

 

In Greenhalgh (2014), levels of evidence in figure 2., refers to ‘the degree 

that information can be trusted, based on study design’ (Greenhalgh, 2014, 

p.17).  This hierarchy suggested that study designs differed not only in their 

design but also their trustworthiness.  According to Greenhalgh (2014) 
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evidence from the experimental track (Petersen et al., 2014) was at the top of 

the hierarchy. Greenhalgh (2014) also suggested placing more trust in the 

results from systematic reviews and meta-analysis than in case studies.  This 

was not to discount qualitative research: Greenhalgh suggested that for the 

quantitative researcher, qualitative methods were not only complementary, 

but a prerequisite (Greenhalgh, 2014, p.164).  Nevertheless, in a discussion 

about evidence, trustworthiness appears to be a key component in 

educational evidence (Greenhalgh, 2014; Gorard, 2014).   

 
Figure 2.  A simple hierarchy of evidence for assessing the quality of trial 
design in therapy studies. 
 

 
       (Greenhalgh, 2014, p.18) 

 

The pyramid (figure 2.) in Greenhalgh (2014) demonstrates this hierarchy 

and suggested that case studies be positioned at the bottom alongside 

personal opinion.  This is an important point as it has been argued that case 

studies were the design of choice among teachers (Kushner et al., 2001).  

Thus, when referring to the term educational evidence, this might imply 

systematic reviews of RCTs and other controlled trials rather than case 

studies.   

 

Educational evidence might refer to RCTs and also might refer to the 

synthesis of them to generate systematic reviews and meta-analysis 

(Greenhalgh, 2014).  However, there remains several sub-structures within 

RCTs

Other controlled 
clinical trials

Observational studies 
(cohort and case control)
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Systematic  
reviews of RCTs 
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this superstructure.  White (2020) discussed ‘evidence of effectiveness’ as 

being about answering  ‘what difference does an intervention make?’ (White, 

2020, p.20-21).  This appears to align with process-product approaches 

insofar as it relates to improving outcomes in a targeted group through an 

intervention.  This evidence of effectiveness has also been defined by Brown 

(2017a) as evaluation-based evidence: 

  

‘“evaluation-based evidence” is considered to compromise meta-
analyses or syntheses such as those produced by Hattie (2011) or the 
Sutton Trust-EEF’s Teaching and Learning toolkit (Sutton Trust-EEF, 
2013) which indicate the effectiveness of types of intervention (such 
as homework or feedback).  Evaluation-based evidence also 
comprises the evaluation of specific named interventions (such as 
‘Philosophy for Children’) often through the use of randomised control 
trials (e.g. see Slavin, 2008 or the Education Endowment Foundation) 
      (Brown, 2017a, p.2)   

 

In a discussion of evidence, Gambrill (2010) also referred to the evidence of 

effectiveness in terms of interventions but this discussion extended to 

erroneous applications of evidence, perhaps in inappropriate settings: 

 
 ...when we do not use evidence in practice, important failures in 
 decision-making occur: 1) ineffective interventions are introduced; 2) 
 interventions that do more harm than good are introduced; 3) 
 interventions that do more good than harm are not introduced; and 4) 
 interventions that are ineffective or do more harm than good are not 
 discontinued 
 
        (Gambrill, 2010, p.31) 
 

Gambrill (2010) discussed the usage of interventions in terms of appropriacy.  

Sharples et al. (2019) took forward this discussion in terms of not only 

considering an intervention in isolation but how it might be integrated into a 

specific setting and why.  They referred to an implementation process that is 

good, effective or successful.  This implies implementation processes (of 

interventions) might equally be bad, ineffective or unsuccessful.  This, then, 

might be referred to as an ‘evidence of implementation’.   
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In addition to an ‘evidence of effectiveness’ (evaluation-based evidence) and 

‘evidence of implementation’ there are also references to ‘evidence-based 

practice’ (Connolly et al., 2018; Gorard et al., 2017) and ‘evidence-informed 

practice’ (Hargreaves, 1999; Wallace, 2001).  The Department for 

Education’s (DfE) distinguished informed from based by recognising the 

former’s duality in that ‘...all teaching practice reflects both individual teaching 

expertise and the best and most up-to-date external evidence from 

systematic research’ (Coldwell et al., 2017, p.10).  Another distinction was 

where evidence-based was ‘formal research produced by researchers’ while 

evidence-informed was ‘...evidence derived from practitioner inquiry and/or 

evidence derived from routinely collected school or system-level data (for 

example, pupil assessment data)’ (Brown, Schildkamp and Hubers, 2017, 

p.155).  Interviews conducted on behalf of the government found that 

teachers in England preferred the evidence-informed terminology (Coldwell 

et al., 2017; Stoll et al., 2018). Brown (2017a) strongly advocated for the 

usage of evidence-informed practice over evidence-based practice. This 

preference might be based on the argument that ‘evidence-informed’ does 

not exclude the tacit form of knowledge (Cooper et al, 2017; Brown, 2017a; 

Sanderson, 2003; Cordingley, 2004; Brown and Rogers, 2015). In this way, it 

is the integrating of evidence of effectiveness with teachers’ knowledge, or 

‘...formal knowledge (the intervention) and the tacit (the practical 

understanding of the situation in hand...’ (Brown and Rogers, 2015, p 91).   

 

Confusion over the usage of evidence-based and evidence-informed may 

partly be due to paradigmatic differences.  Prominent critics of evidence of 

effectiveness regularly used ‘evidence-based’ as a term (e.g. Hammersley, 

1997; 2004; Davies, 2003; Oliver and Conole, 2003; Biesta, 2014; 

Kvernbekk, 2017).  This was despite early proponents of an evidence of 

effectiveness promoting ‘evidence-informed’ as the preferred term 

(Hargreaves, 1999; Wallace, 2001).  

 

Wallace (2001) highlighted that evidence in education largely meant 

researchers were required to work alongside policymakers and practitioners 

outside of university walls: 
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 The ‘evidence-informed policy and practice’ (EIPP) initiative promises 
 academic researchers an unprecedented, resource-backed 
 opportunity to work creatively and synergistically with policy makers, 
 trainers, front-line practitioners in schools, colleges and universities 
 (including those who research their own practice), and with each other 
 to improve the effectiveness of educational leadership and 
 management 
       (Wallace, 2001, p.27) 

 

In this way the call to evidence from the Labour Government in 1998 (Clarke 

in Hargreaves, 1999) was as much a change for researchers as it was for 

teachers.  Slavin (2002) was less subtle, ‘At the dawn of the 21st century, 

education is finally being dragged, kicking and screaming, into the 20th 

century’ (Slavin, 2002, p.16).   

 

Nevertheless, the dominant research paradigm Slavin (2002) appears to 

reference follows the hierarchy in Greenhalgh (2014).  Specifically, the 

methodological approach of choice as ‘...systematic reviews, meta-analyses 

and in particular the randomised controlled trial as a “gold standard” 

(Petersen et al., 2014, p.10). Methodologically speaking, what works has 

predominately been associated with randomised controlled trials (RCTs) and 

meta-analyses (Morrison, 2001).  This can be seen through Morrison’s view 

of RCTs as ‘...the flagship methodology in evidence-based education’ 

(Morrison, 2018, p.539). Within educational evidence, this refers to testing 

educational programmes and interventions for their effectiveness on learning 

outcomes (Connolly et al., 2018, p.277).   In the UK, such methods have 

been linked to an evidence of effectiveness (White, 2020) and more 

colloquially, what works.  In recognition of the prolific usage of this term, the 

following section discusses its meaning and application. 

 

3.3.1 What Works 
 

 ‘Teachers have learned to trust other teachers, rather than 
 researchers  or government ministers, about ‘what works’ in 
 classrooms...’ 
      (Hargreaves, 1998, p.17) 
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The concept of what works and its impact on teachers is a vital area in the 

literature, exemplified by coverage in The Economist and its article asking,  

‘Does providing teachers with evidence of what works change their 

behaviour?  And if not what next?’ (The Economist, 2018, p.25).   What 

works as a concept in the field of education has been traced back to the 

1980s in the United States of America (USA) in reference to the Reagan 

administration’s Department of Education (Biesta, 2007).  This was said to be 

from the department’s issuing of a guide to teaching and learning entitled 

‘What Works’ and a call for research on early years literacy (Bennett, 1986, 

p.4).  However, there are earlier examples than this, stretching back to the 

Nixon administration’s educational reforms.  This was within early years 

education and was part of ‘...a 1970 message...to create a network of 

experimental centers designed to probe "what works best" in Early childhood 

education’ (Lewis, 1970, p.1).  The what works usage extended throughout 

the1970s, with Rhodes-Hoover (1978) arguing that ‘...a consideration of what 

works will give us additional answers to the question of why education isn't 

working for minorities’ (Rhodes-Hoover, 1978, p.760).  ‘What Works in 

Reading?’ (Kean, 1980, p.2), ‘What Works in Student Retention?’ (Beal and 

Noel, 1980, p.3) and ‘What Works in secondary basic reading classrooms’ 

(Stallings, 1979, p.196) were other noticeable examples from this decade.  

These also reflected the notion that what works implied tackling a problem or 

issue in education as defined or framed by the motives of government 

(Sanderson, 2003; Slavin, 2004).   

 

In England, Atkinson (2000) traced ‘what works’ in education to a 1996 

lecture given by David Hargreaves for the Teacher Training agency (TTA).  

In his lecture, Hargreaves (1996) discussed what works differently in terms of 

treatment and diagnoses in healthcare as a model for education, stating that, 

‘In education we too need evidence about what works with whom under what 

conditions and with what effects’ (Hargreaves, 1996, p.8).  Davies et al., 

(2000, p.1) traced it to 1997 and a governmental commitment to the notion 

‘what matters is what works’.  Nevertheless, Cowen et al. (2017) stated it 

was not until 2013 that what works became a tangible, formalised provision 
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through the establishing of the What Works Network.  Alexander and Letwin 

(2013), who had responsibility for treasury and policy direction in the 

government of the time, echoed Hargreaves (1996) in saying that the model 

of evidence in healthcare should now be extended to several other areas of 

social policy, including educational attainment.   

 

The literature has no single definition of ‘what works’ as it is discussed 

largely through political and/or methodological means.  However, one way to 

understand what works as it pertains to educational evidence is as a 

standpoint or filter.  Biesta (2007) indicated that what works was a lens 

through which to view educational evidence and the what works lens in 

particular made us see evidence in education from a technical viewpoint.  His 

desire was for multiple lenses in which to view education evidence, including 

a critical lens.  Biesta viewed educational evidence as appearing monolithic 

and preferred a view where what works was just one of many ways through 

which to discuss educational evidence.  These lenses included normative, 

educational and political lenses (Biesta, 2007, p.22).  These other lenses 

widened the discussion, it was argued, to include a critical enquiry of 

educational evidence through a democratic and value-oriented manner 

(Biesta, 2007).   This was a line supported in a later discussion of 

educational evidence, arguing that ‘What works is a value statement, not just 

an empirical statement’ (Kvernbekk, 2017, p.25).  Thus, elements of the 

literature argue that a technical preoccupation, which fails to consider 

alternative means and ends or include competing discourses, is dominant in 

a what works approach (Biesta, 2007; Kvernbekk, 2017).   Wrigley (2016), 

meanwhile, argued that ‘‘What works’ should always be subservient to 

ethical, social and political questions: evidence should never replace 

judgement about the purposes of educational activity and the nature of 

education’ (Wrigley, 2016, p.249).  One tangible example of this lens in the 

literature is from Morrison (2018) who critiqued Connolly et al. (2017) for 

neglecting to include a ‘...more critical view of RCTs in education’ (Morrison, 

2018, p.539).  This also referred to an accusation that Connolly et al. (2017) 

neglected to take onboard competing viewpoints on RCTs, with these 
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authors adjudged to be ‘...unfair to those who raise concerns about them’ 

(Morrison, 2018, p.538).  

 

In this way, we can see that what works has been conceptualised in the 

literature as being of a technical and insular dimension within educational 

evidence.  There are other discussions which offer alternatives to how what 

works has been viewed in the literature. Alexander and Letwin (2013) viewed 

what works largely through economic means as a way to ensure fiscal 

responsibility.  Another take on What Works has been using educational 

evidence to improve decision-making (Pampaka et al., 2016).  Further to this 

what works-as-decision-making notion is the myriad of factors on which the 

decision is based, including ‘...performativity, effectiveness, equality, equity, 

bridging gaps (social class, gender, ethnicity, etc), assessment, improvement 

and causality (Pampaka et al.,  2016, p. 232).  In summary, What Works has 

often been pejoratively referred to as a technical approach to decision 

making and one which marginalises wider discussions on the means and 

ends of education.  As Biesta (2007) concluded,  ‘From the point of view of 

democracy, an exclusive emphasis on ‘‘what works’’ will simply not work 

(Biesta, 2007, p.22).   

 

Politically, it is argued to be synonymous with a specific governmental 

agenda (Sanderson, 2003; Simons, 2003).  The notion of a government 

agenda in Sanderson (2003) was where the government identifies a problem, 

enacts an intervention to solve the problem, and then adjudges how 

successful or effective that intervention was in remedying the hitherto 

identified problem.  This was argued to pose an existential threat to evidence 

uptake in that, ‘...if teachers and public service workers perceive “what 

works” as a clandestine way of imposing government’s agenda, they will 

reject it’ (Thomas, 2004, p.13).  

 

In terms of methodology, What Works was argued to be the ends, and the 

means: experimental research,  ‘...for causal analysis by means of 

experimental research in order to find out ‘‘what works’’...’ (Biesta, 2007, p.3).  

Slavin (2004) stated his position clearly: 
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  If one believes, as I do, that research in education has an obligation to 
 answer the “what works” questions that educators, parents, and 
 policymakers ask, then our job is to produce answers that are well 
 justified  
        (Slavin, 2004, p.27)   
 

The issue, Slavin suggested, was that the What Works approach was vastly 

under-represented.  Slavin stated that almost 80 per cent of the articles 

between 2000-2003 published in the American Educational Research 

Journal (AERJ) did not use the experimental methods of What Works (Slavin, 

2004, p.27).  In this way, he argued, the methodological criticisms of What 

Works were unfair given its paucity in education at this time.  The Education 

Endowment Foundation (EEF) and the Sutton Trust became the What Works 

Centre for Education in 2013.  The aim was to ‘...provide robust and high 

quality synthesis of the research evidence on the effectiveness of 

interventions in each field’ (Alexander and Letwin, 2013, p.2).  It was also 

‘...based on the principle that good decision-making should be informed by 

the best available evidence. If evidence is not available, decision-makers 

should use high quality methods to find out what works’ (Alexander and 

Letwin, 2013, p.2).  One key difference in the What Works Centre for 

education is that unlike other centres, it conducts primary research 

(Alexander and Letwin, 2013; Bristow et al., 2015).  Another difference is the 

size of the budget in education which is vastly higher than other centres.  

Most What Works Centres received £2 to 4 million per annum (except for 

NICE and the Centre for Ageing Better which receive much larger funding) 

whereas education had a £125m endowment from the Department for 

Education (Bristow et al., 2015, p.130).   Thus, What Works might be argued 

to be a government-oriented tackling of identified problems in education,  

geared towards primary research generation for enhanced decision making 

on effective approaches.   

 

Similar to in Rhodes-Hoover (1978), the What Works approach in England 

has been linked to the notion of ‘a particular pedagogy of poverty’ (Elliot-

Major and Higgins, 2019, p.xvi).  This was where teachers attend to 
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approaches for pupils facing educational disadvantage.  Cordingley et al. 

(2018) argued that such an awareness among teachers was in short supply.  

Elliot-Major and Higgins, (2019) referred to this supposed lack of awareness 

in their What Works? book as the ‘Matthew Effect’ where social disparities 

actually increase in the classroom, exacerbating educational disadvantage 

(Elliot-Major and Higgins, 2019, p.xv).  Their position can be summarised by 

the following: 

 
 Teachers need to be conscious of the myriad ways in which 
 disadvantage manifests itself among children.  We are not just talking 
 about crude indicators of deprivation such as whether pupils qualify for 
 free school meals, or whether they are designated as having special 
 educational needs or disabilities.  When you are born, as well as 
 where and how you are born, has a profound impact on your 
 education prospects  
     (Elliot-Major and Higgins, 2019, p.xvi) 

 

As these authors committed themselves to What Works, it indicates the 

potential for What Works in education to be seen as addressing 

disadvantage. The What Works Centre for Education - the EEF - appear 

active on this issue of educational disadvantage.  For instance, it recently 

commissioned an evaluation of a study with a focus on disadvantaged 

students and teachers’ research-use in schools in disadvantaged areas 

(Maxwell et al., 2018, p.4).    It has also published a report on the attainment 

gap (EEF, 2017) which stated:  

 
 The Education Endowment Foundation (EEF) is an independent 
 charity dedicated to breaking the link between family income and 
 educational achievement...We aim to: raise the attainment of 3-18-
 year-olds, particularly those facing disadvantage... 
        (EEF, 2017, p.1)  
 

Thus, What Works can be seen to be both technical and addressing 

educational disadvantage.  The primary issue with What Works in the 

literature therefore appears to be tackling educational disadvantage through 

the deployment of RCTs.  As Connolly et al. (2018) stated, ‘...whilst such a 

research design is simple, it has attracted trenchant criticism from many 

within the education research community’ (Connolly et al., 2018, p.277).  
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What Works in the field of education is therefore an approach strongly linked 

to experimental methods and causality (Biesta, 2007; Pampaka et al., 2016) 

and also aimed at tackling education disadvantage.  It is also contentious, 

with Biesta (2007) among its most prominent critics largely on the basis of a 

perceiving it as reductive, narrowing and limiting the discourse in education.   

 
3.4 The purpose of educational evidence 
   it is not sufficient to say, “this is what we do”, it is also necessary to 
 know, and to be able to say, “this is why we do it.”  It is this deeper 
 understanding which needs to underlie what all teachers do  

   

  (Lady Plowden, 1973 in Bennett, 1976, p.163) 

 

The essence of an applied and practice-based model of research is its 

impact on policy and practice (Furlong and Oancea, 2005).  It has been 

argued that high-quality research evidence has had little impact on practice 

while low-quality research has fared better (Gorard, 2020).  This anomaly 

might be explained by the view that producing quality evidence is a slow 

process and is often transmitted through publications often in formats not 

readily accessible to teachers (McLaughlin and Black-Hawkins, 2007).  

Conversely, research which might be light on methodology and data but 

attractive to teachers can be produced quickly and communicated verbally 

(McLaughlin and Black-Hawkins, 2007).  Thus, the purpose of evidence in 

education is also perhaps a purpose of quality and a purpose of 

communication.  Better quality evidence would lead to better decision making 

and presumably better outcomes in education.  This allows schools to use 

time more wisely and to be better informed on its deployment of resources 

(Gorard, 2020).  Wiliam (2019b) called for the teaching profession to be able 

to assess under what circumstances research findings might work.  He 

posed four questions that he argues are central to the appraisal of evidence 

in education: 

 
 (1) Does this solve a problem we have?  
 (2) How much improvement will we get?  
 (3) How much will it cost?  
 (4) Will it work here?  
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       (Wiliam, 2019b, p.137) 

 

Wiliam reiterated his position that evidence could not tell teachers what to do, 

but, like Gorard (2020), the value was in being better informed so as to move 

from managing well, to managing very well.  Thus, much of the purpose of 

evidence in education, according to Wiliam (2019b) was problem solving.  

For Gorard (2020), evidence would increase the likelihood of solving 

problems by effective means instead of ineffective means.   While the former 

point is in itself a repetition of findings from a study some fifty years earlier 

(Cane and Schroeder, 1970), the effective versus ineffective approaches 

notion is perhaps more contemporary in the literature.  Campbell (2013), 

meanwhile, argued for evidence as a means for professional development to 

become stronger and more robust in terms of its impact on teachers and the 

learning outcomes of their students.  Thus, examining these three areas, 

evidence as tackling ineffective approaches, evidence as promoting effective 

practices, and evidence as improving professional development is important. 

 

Kvernbekk (2017) addressed the purpose of evidence in education directly 

through envisioning how and when teachers might use evidence.  Kvernbekk 

clarified that her position was that there was a place for evidence in 

education: 

 
 The Danish philosopher of education Thomas Aarstrup Romer (2012: 
 178) argues that the concept of evidence is foreign to education, that 
 it does not exist in educational theory, that it has no tradition behind it 
 and no role to play in education.  All these claims seem wrong to me
       (Kvernbekk, 2017, p.13) 
 

However, the underpinning argument in Kvernbekk (2017) was to limit or rein 

in the claims evidence can make on teachers or the inroads evidence can 

make on teachers’ decision making.  The EBP initialism stands for evidence-

based practice:   

 

 What, precisely, do we need evidence for in EBP?   Surprisingly, that 
 vitally important question seems to have gone unnoticed and 
 untreated by writers of EBP, myself included -the attention of both 
 advocates and critics seems to have been directed to other questions 
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       (Kvernbekk, 2017, p.24) 

 

For Kvernbekk, teachers first identified an issue or problem in their 

classrooms as a basis for their inquiry, subsequently consulting the evidence 

base to complement their tackling of the issue or problem within their own 

contexts.   This appears to be a revision of Elliot (1991) who saw teachers 

identify, act, evaluate and reflect in a somewhat insular fashion.  Kvernbekk 

(2017) appears to add evidence into this conception whereby the teacher still 

identifies the problem and acts, as in Elliot (1991), but uses evidence to 

support their course of action and then evaluate and reflect.  Here, evidence 

is a backing or warrant for the course of action but is not a driving or leading 

factor.   

 

Another take on the purpose of evidence in education is from Biesta (2010) 

and his assertion that evidence is aimed at achieving complexity reduction.  

In this, Biesta (2010) introduces his concept of complexity reduction as one 

way in which force is being applied to education systems to make the 

incompatible compatible.  School grounds, class sizes, age grouping, 

timetables and curriculum are all put forward as proof of his complexity 

reduction at play in schools.  However, it is the example put forward from 

Bruno Latour’s The Pasteurization of France that best complements Biesta’s 

argument.  The laboratory idea is introduced to argue that, as with fields of 

agriculture and technology, education is being made more receptive and 

amenable to science.  Rather than viewing new facts or technology as 

applicable to the outside world, the outside world is being brought into line 

with the facts or technology from the laboratory.  Any attempt at complexity 

reduction in schools, Biesta argued, could be seen as moulding schools into 

closed, deterministic systems that better fit a positivist world view.   

 

Elliot (2001) also concerned himself with any drive towards targets, goals, 

benchmarks, standards or outcomes.  Hammersley (1997) attributed a desire 

to defend the social nature of education as to why arguments of this nature 

are at times overplayed (Hammersley, 1997).  This notion of complexity 

reduction, however, is extremely persuasive in terms of framing the purpose 
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of evidence in education.  Dylan Wiliam, a proponent of evidence use by 

teachers, stated that in the absence of a scientific or clinical environment in 

schools, teaching cannot be directed by evidence (Wiliam, 2019a, np). 

However, there are positive persuasive arguments in favour of evidence as 

to what the purpose of evidence in education is, and these are discussed in 

the next section. 

 

3.4.1 Evidence as defensive  
 

One of the most succinct arguments for evidence is as a defence and to 

protect the profession from ad hocery (Hillage, 1998).  Stanovich and 

Stanovich (2003) alluded to this as the ‘anything goes’ mentality and 

perceived it to be a major threat to the teaching profession:  

 
 ...the latest fad must be the best way to teach, please a principal or 
 address local school reform.  The “anything goes” mentality actually 
 represents a threat to teachers’ professional autonomy.  It provides a 
 fertile environment for gurus to sell untested educational “remedies” 
 that are not supported by an established research base 
     (Stanovich and Stanovich, 2003, p.4) 
 

They elaborated on this, arguing it undermined teachers by making them 

vulnerable to what they termed, the ‘authority syndrome’: 

 
 The field’s failure to ground practice in the attitudes and values of 
 science has made educators susceptible to the “authority syndrome” 
 as well as fads and gimmicks that ignore evidence-based practice 
     (Stanovich and Stanovich, 2003, p.5) 
 
Gorard (2020) argued that evidence does not necessarily result in more 

effective teaching practices. Instead, he argued, it was important in reducing 

ineffective approaches from taking hold.    The need for teachers and school 

leaders to be critical consumers of research (Wiliam, 2019b) can be 

demonstrated by the presence of educational myths and subsequent 

publications aimed at tackling these (Christodoulou, 2014; De Bruyckere et 

al., 2015; Howard-Jones, 2014; Riener and Willingham, 2010).  Indeed, 

Elliot-Major and Higgins (2019) stated their publication was for teachers ‘...to 

think for themselves, rather than submit to the latest teaching fads, shiny new 
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programmes or political edicts’ (Elliot-Major and Higgins, 2019, p.xviii). In a 

speech for OFSTED’s annual report release, its head warned that:  

 
 Some policymakers and practitioners are constantly looking for the 
 next magic potion that will infallibly raise standards,’ she said. 
 ‘Indeed, despite the history of snake oil, white elephants and 
 fashionable gimmicks that have in the main been debunked, there 
 remains a curious optimism that the elixir of education is just around 
 the corner 
    (Spielman, 2018 in Allingham, 2019, pp.10-11) 
 

Robert Slavin referred to this issue as ‘miracle of the month’, 

 
 Until we have practitioners who say, “I’m not going to use that until 
 I’ve seen good experimental evidence for it,” we’re going to continue 
 on the educational pendulum with the “miracle of the month” and will 
 not make much progress 
      (Slavin in Brandt, 1998, p.28) 
 

Thus, there exists the argument that teachers have been repeatedly exposed 

to ineffective teaching practices and sustained marketing of teaching 

approaches without foundation.  One example of ineffective practice is within 

a grouping of brain-based innovations now labelled neuromyths (Howard-

Jones, 2008). Neuro-Linguistic Programming (NLP) has been stated as thus:  

‘NLP displays a discourse of self-improvement, with a strong emphasis on 

the individual, in which the notion of ‘excellence’ is prominent’ (Tosey and 

Mathison, 2010, p.323).  It is regarded highly by Tosey and Mathison (2010) 

who refer to its use since 1992 at the University of Surrey and also in 

educational leadership programmes (Churches and West-Burnham, 2008).  It 

has also been used by researchers as a tool for teachers to conduct 

research (Carey et al., 2009).  There have been longstanding and legitimate 

concerns in education on the use of NLP as a coherent learning theory from 

its outset (Craft, 2001).  Later reviews of the literature on NLP dismissed it as 

‘pseudoscientific rubbish’ (Witkowski, 2010, p.64) and ‘cargo cult psychology’ 

(Roderique-Davies, 2009, p.62).  Another example is derived largely from 

Brain Gym®, which was ‘...categorising students in terms of their 

hemispheric dominance, attempting to repattern their brains through co-

ordination exercises and ensuring they [students] drink 6–8 glasses of water 
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a day to prevent brain shrinkage’ (Howard-Jones, 2008, p.550).  This was a 

widespread intervention in schools with a review finding no robust, 

independent empirical evidence behind it (Spaulding et al., 2010).   

 

Another instance of unsubstantiated ideas was the theory of Multiple 

Intelligences whereby students could be assessed in musical, linguistic and 

interpersonal ability but which had no foundation in neuroscience (Howard-

Jones, 2014). There were concerns that teachers construed theories such as 

Multiple Intelligences and Bloom’s Taxonomy as constituting the entirety of 

critical thinking (Paul et al., 1997).  Other examples of myths in education 

included The Learning Pyramid purporting to show percentage rates in the 

retention of information by level of classroom activity undertaken, but without 

any research to justify any of its percentages (De Bruyckere et al., 2015; 

Kirschner and Hendrick, 2020).  Learning Styles, whereby pupils were 

viewed as either visual, auditory or kinaesthetic learners, had no empirical 

base (Elliot-Major and Higgins, 2019; Kirschner and Hendrick 2020; Howard-

Jones, 2014; Pashler et al., 2009; Riener and Willingham, 2010). Learning 

Styles was one of the most trenchant of these examples - a small study 

showed teachers almost unanimously supporting the tenets of its theory 

(Howard-Jones, 2014).  Table 7. demonstrates the propensity for teachers to 

accept statements on learners or learning which have no empirical base.  

 

Table 7.  Prevalence of neuromyths amongst practicing teachers 
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       (Howard-Jones, 2014, p.818) 

 

Initial teacher education (ITE) was said to be the major area where critical 

thinking on research was not addressed (Bennett, 2019).  This, Bennett 

argued, could be attributed to a mistaken assumption amongst trainee 

teachers that education is a settled discipline with a robust evidence base.  

Neuromyths are allowed to flourish, Howard-Jones (2014) stated, because of 

a lack of neuroscience in teacher training. When discussing learning theories 

from Piaget, Bernstein or Skinner, Hargreaves (1999) asserted that in some 

initial teacher education programmes, these theories had been 

misrepresented, leading to ‘...untold damage on their [teachers] professional 

practices’ (Hargreaves, 1999, p.244). Christodoulou (2014) discussed 

prevalent educational myths and argued that two myths in particular were 

dominant.  This was the notion that the teaching of facts was detrimental and 

that teacher-centred instruction led to passivity in their learners 

(Christodoulou, 2014, p.7).   

 

The scientific approach appears to be related here to the idea of a defence 

against inefficient or harmful practice (Gambrill, 2010). The basis for scientific 

rigour returning is as how  ‘...to distinguish scientific claims from 

pseudoscience and hoax claims’ (Duschl and Duncan 2009, p.152).  The 

profession, it was argued, required critical thinking, something Bennett 

(2019) believed was in short supply. The scientific approach in education, 

promoted by Hodgkinson (1957) and Fenstermacher (1994), through the lens 

of Duschl and Duncan (2009), indicated a defensive role.  According to 

Lipman (2003):  

  
 ...the role of critical thinking is defensive: to protect us from being 
 coerced or brainwashed into believing what others want to compel us 
 to believe without our having an opportunity to inquire for ourselves’  
        (Lipman, 2003, p.47)  

 

In such a way, evidence and critical thinking appear to be related concepts.  

At this juncture, the focus moves from definitions and conceptual discussions 
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and towards the actions and experiences of teachers within the environment 

outlined hitherto. 

 

3.5 Teachers Engagement in and with research 
 

Expectations for wholly classroom-based teachers to be capable of  

simultaneously performing the role of professional researcher has been 

questioned (Davies, 2003; Gorard et al., 2017; Kushner et al., 2001; 

McIntyre, 1996; RoyalSociety/British Academy, 2018; Zeuli, 1994).  Thus, it 

is of primary importance to understand the literature which distinguishes 

between ‘...teachers engaging with research and teachers engaging in 

research’ (Cordingley, 2004, p.85).  If teachers’ core duties prevent 

meaningful participation in knowledge generation through research activity, 

but knowledge of research is essential, how can the field of education find a 

path forward?   

 

This question is of importance, garnering national attention, with The 

Economist asking, ‘Does providing teachers with evidence of what works 

change their behaviour?  And if not, what next?’ (The Economist, 2018, 

p.25). This question also placed particular weight on ‘...teachers engaging 

with research...’ (Cordingley, 2004, p.85) as opposed to ‘...engaging in 

research...’ (Cordingley, 2004, p.85).   However, another area of interest was 

what Charles Clarke, then minister with responsibility for educational 

research, meant when he stated:  'The time has come to look forward and 

demonstrate a commitment to developing evidence-based policy and 

practice' (Clarke cited in Hargreaves, 1999, p.245).  This is important as, ‘A 

key issue in developing evidence-based education...is the uncertainty as to 

what counts as evidence’ (Davies, 1999, p.114).    Similarly, there is argued 

to be a lack of research at teacher level with respect to educational evidence 

(Coldwell et al., 2017).  Another issue is that ‘While the subject of 

practitioners’ use of research has attracted considerable debate, there is 

limited empirical evidence on this subject’ (Hemsley-Brown and Sharp, 2003, 

p.454).   
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Thus, one of the primary objectives is to define the evidence as it pertains to 

teachers’ interactions or experiences.  Additionally, there is a need to focus 

on change, when teachers engage with research – or, to paraphrase The 

Economist, – when teachers are provided with evidence.  Also, given that 

there is scepticism in teachers engaging in research, in that teacher 

researchers are in fact senior leader researchers, what alternatives exist out 

with this teacher researcher model?  In other words, what alternatives exist 

that could improve teachers’ knowledge of and engagement with evidence 

even when their workloads prohibit it?   

 

3.5.1 Engagement in Research 
 

Sahlberg et al. (2014) cited the Royal Society/British Academy (2018) report 

for the distinction between engaging in research and engagement with 

research.  Engaging in research was defined as:  

 Teachers adopt the researcher’s disposition to systematic enquiry 
 and are encouraged to research their own practice, to test the 
 effectiveness of particular teaching strategies, and to establish the 
 evidence that will provide the basis for improved practice 
       (Sahlberg et al., 2014, p.39) 
 
Campbell (2013) argued that the answer to an alleged ineffective and 

incoherent professional development of teachers was for the profession to be 

engaged in research.   Yet, teacher workload and time constraints (Davies, 

2003; Gorard et al., 2017; Jerrim and Sims, 2019; Kushner et al., 2001; 

McIntyre, 1996; Royal Society/British Academy, 2018; Zeuli, 1994) is an 

issue for engaging in research.  The perceived benefits of teachers being 

involved in research is not a recent development. Johnson (1966) studied 

270 teachers in England with the majority working in or around the London 

area.  Her research found that the level of participation was a key factor in 

any subsequent effect on teachers’ knowledge: 

 It has been shown that, where teachers have participated in research, 
 their attitudes towards it are significantly more favourable. If this is so, 
 planned involvement of teachers whether in the training periods or at 
 some subsequent stage, seems likely to produce considerable 
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 improvement in attitudes. Knowledge of research findings was (not 
 unnaturally) found to accord with favourable attitudes to research  

        (Johnson, 1966, p.79) 

The provenance of action research (Lewin, 1947) and its resurgence 

spanning several decades (Adelman, 1993; Cochran-Smith and Lytle, 1993; 

Elliot, 1991; Elliot and Adelman, 1996; Kemmis, 1980; Stenhouse, 1968) 

meant action research was where teachers were most likely to be engaged in 

research.  Nevertheless, Hodgkinson (1957) stated that the opportunity cost 

of its grounded, situated nature lay in generalisability and transfer.  In other 

words, it was problematic for its highly contextualised and incredibly light 

research design and methodology (Wyse et al., 2018).  As such, alternatives 

to action research existed in the form of school-university partnerships.   

3.5.1.1 School-University Partnerships 

School-university partnerships were regarded highly as being where teachers 

could engage in research alongside university-based researchers (Tripney  

et al., 2018).  Two early examples with such an aim were the Schools-

University Partnership in Educational Research (SUPER) 1997-2005 

(McLaughlin and Black-Hawkins, 2006) and the School Based Research 

Consortia Initiative (SBRCI) 1998-2001(Kushner et al., 2001).  SUPER was 

originally a partnership between the Faculty of Education at the University of 

Cambridge and seven schools in England (McIntyre and Clayton, 2006).  

McLaughlin and Black-Hawkins (2007) stated that in SUPER, action research 

was the most prevalent form of research conducted.  They went on to say 

that the majority of teachers in SUPER believed their role was primarily to 

reflect on their own practices within their own classrooms as opposed to 

something more generalisable.  Another finding was that the notion of 

reading research around their topic was not feasible, as one teacher put it: ‘I 

don’t have time to eat in the school, let alone chase research’ (McLaughlin 

and Black-Hawkins, 2007, p.331).  The responsibility for reading research 

was deemed to fall on the university researcher. 

Another finding from SUPER was a dichotomy when schools and universities 

collaborated.  Schools, it was argued, focused on their own students and the 
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school context while universities focused on wider populations and 

environments (McLaughlin and Black-Hawkins, 2007).  Secondly, universities 

took longer to present findings, usually through the written word, and were 

more focused on rigour and a contribution to knowledge than schools 

(McLaughlin and Black-Hawkins, 2007).  Schools, meanwhile, were argued 

to be more time-bound, preferring to communicate findings verbally and more 

focused on participation and perceived usefulness over rigour and wider 

contribution (McLaughlin and Black-Hawkins, 2007).  SUPER also provided 

critical friends, a member from the faculty of education at the University of 

Cambridge, which teachers valued greatly in terms of research methods and 

knowledge on their topics being studied (McLaughlin and Black-Hawkins, 

2007).  Nevertheless, if university researchers used schools for their own 

ends, future partnerships and participation from school staff would, it was 

suggested, diminish (McLaughlin and Black-Hawkins, 2004).  For teachers, 

there may also be an issue of accountability through research.  In one 

school, the ‘institutionalisation of research’ (McLaughlin and Black-Hawkins, 

2007, p.18) meant embedding inquiry into the core of the school, which 

included ‘...the school development plan, but also professional development 

planning and the school’s initial teacher education work’ (McLaughlin and 

Black-Hawkins, 2007, p.18).  This meant the school’s performance 

management system required teachers to have contributed to the school 

development plan in some way and research or inquiry was one way in which 

to achieve this. In this way, SUPER offered great insights into the 

researcher-teacher nexus. 

The School-based research consortia initiative (SBRCI), meanwhile, was 

focused on ‘...encouraging teachers to “engage” with research and evidence 

about pupils’ achievements...’ (Kushner et al., 2001, p.3).  The ensuing report 

from the SBRCI suggested that the model preferred by teachers was for 

large groups, across schools, and with university-based researchers 
(Kushner et al., 2001). Interestingly, the teachers who were involved in 

SBRCI reported resistance from other teachers and senior leaders:  
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 ...to make the project happen, sometimes teaching and school (had) 
 to take a back seat... (for this reason) other staff and the head want to 
 see it end now  
     (Kushner et al., 2001, p.15).  
 

The power relations between teacher and researcher were also drawn out 

through this interaction, and various SBRCI impressions have been 

summarised by the researcher to include the following examples of relations: 

 
• prior teacher isolation was both barrier and opportunity 
• teacher self-reflection can be affirmative/uncomfortable 
• teachers reluctant to set research agendas, questions or proposals 
• teacher preference/familiarity for case studies over survey methods 

and scientific research 
• jargon a barrier for all teachers 
• lack of familiarity amongst university-based researchers with 

pedagogy in specific areas 
• reluctance amongst university-based researchers to cede greater 

control of research activity to teachers  
• confusion over the line between research and CPD  

(Kushner et al., 2001) 

Teacher feedback was positive, finding that exchange and collaboration:  

• reduced boredom  
• increased self-esteem 
• boosted confidence  

       (Kushner et al., 2001) 

 

However, when the programme became overly prescriptive teacher 

enthusiasm waned and between consortium differences left some teachers 

feeling like ‘conscripts’ (Kushner et al., 2001, p.34).  The SBRCI evaluation 

report argued that the focus, if left to the school, would drift as schools enter 

‘fallow periods’ (Kushner et al., 2001, p.27). The motivation for teachers to 

engage in research included a fear of their school being in special measures 

or falling pupil attainment in exams (Kushner et al., 2001).  Thus SUPER and 

SBRCI offer much in the way of teacher experiences.  The next discussion is 

almost a natural extension of school-university partnerships in that it outlines 

the concept of teacher researchers. 
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3.5.1.2  Teacher Researchers 
 

Teacher researchers emerged in the 1960s in response to the arrival and 

implementation of secondary modern schools (Elliot, 1991).  The teacher 

researcher was regarded as analogous to the reflective practitioner 

(Hammersley, 1993).  Often, teacher researchers - and action research - was 

seen as teacher critical reflection through self, peer or student criticism and 

focused on injustices in the education system (Adelman, 1993; Elliot, 1991; 

Elliot and Adelman, 1996; Kemmis, 1980; Stenhouse, 1968).   A more recent 

and different conception of a teacher researcher model has aimed at 

developing research literacy and successfully conducting experimental 

research in schools, supported by academics, but led by school leaders.  A 

prominent example of teachers engaging in research is from the Closing the 

Gap:  Test and Learn Programme (CtG) 2013-2015, a two-year, nationwide 

RCT evaluation of seven interventions in 673 schools placing teachers as 

educational researchers (Churches et al., 2018a, p.35).  This went beyond 

the action research model proposed by Campbell (2013) and was for 

‘...schools and teachers to get involved in rigorous research...’ (Childs et al., 

2018, p.12-13). In CtG, seven large-scale interventions were trialled in 

schools: 

 

• to further embed changes so that engagement in research was 
reinforced as an important part of teachers’ practice   

• to ensure that teachers were supported and enabled to inform their 
own practice through the use of robust evidence, with a direct impact 
on educational outcomes for their pupils   

• to complement work supported by the Education Endowment 
Foundation (EEF) and wider efforts to develop an evidence-informed 
teaching profession         
    (Churches, 2016, p.13) 

 

This included specific provision for research leads in teaching schools:  

 

 ...a second purpose was the further development of research 
 methods understanding (both qualitative and quantitative) among 
 research leads from the 206 Teaching Schools that participated 

    (Churches et al., 2018b, p.114) 
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This was an approach intended to make schools accountable for generating 

experimental research findings:  

 

 The primary purpose of CtG was the delivery and reporting of large-
 scale collaborative randomised controlled trials...in which greater 
 responsibility for delivery and implementation was placed upon 
 schools... 

    (Churches et al., 2018b, p.114) 
 
Siddiqui et al. (2018) also studied the potential for schools to conduct 

evaluations using Accelerated Reader and Fresh Start literacy programmes.  

Although the main outcome was to measure catch-up literacy programme 

effectiveness, the researchers secondary aim was to assess whether school 

leads could manage aggregated trials (Siddiqui et al., 2018).   The benefit of 

having school leaders manage in aggregated trials was felt to be in reducing 

attrition and maximisising attendance as well as fostering greater 

engagement and knowledge of the research process (Siddiqui et al., 2018).   

Those involved in trials valued the opportunity for greater collaboration with 

teachers from other schools and their professional development (Childs et 

al., 2018).    

 

This collaboration feature is important. The engaging in research model is 

close to what Mitchell (2016) defined as translational research as that which 
‘...seeks to ‘translate’ research in ways that enable that research to be 

applied’ (Mitchell, 2016, p.4).  There is confusion here which requires some 

explanation.  Cooper and Shewchuk (2015, p.2) state that knowledge 

mobilization (KmB) is equivalent to knowledge translation (KT) but that the 

former is for an education context and the latter for a healthcare context. 

However, as Mitchell (2016) used the term ‘translation’ in an educational 

context, this requires clarification.  This thesis suggests the literature treats 

knowledge mobilisation as an umbrella term for three constituent parts: 

transfer, translation and transformation (Cain, 2015a; Carlile, 2002; Carlile, 

2004; Cooper et al., 2017; Davies et al., 2015; Naidorf, 2014; Nelson and 

O’Beirne, 2014).  The shifts from knowledge transfer to knowledge 

translation and then to knowledge transformation require greater investment, 
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involvement, interaction and dialogue.  Similarly, at a transformation stage, it 

assumes translation has already occurred (and translation assumes transfer 

has occurred).  Largely, any differences within knowledge mobilisation -  in 

terms of transfer, translation and transformation - in healthcare and 

education - lies in the challenges for uptake by practitioners (Woolf, 2008).  

The route in education is arguably more contingent when considering the 

steps outlined in Woolf (2008). As stated, one of the main features within a 

knowledge mobilisation umbrella for teachers and research is collaboration 

between teachers and researchers.   Knowledge translation is thus where 

knowledge transfer is accompanied or complemented by collaboration: 
 

 The key activities of translational research include reviewing existing 
 research; disseminating findings to make them accessible; engaging 
 with the wider community; collaborating, in teams of researchers and 
 practitioners, to develop and trial interventions; and measuring 
 impact  
        (Mitchell, 2016, p.6) 

 
Thus, the teacher researchers model is believed to fall under knowledge 

mobilisation and operating within its specific translational research branch.   

 

An important element in educational evidence through engaging in research 

and translational research definitions is the process of teachers conducting 

trials alongside researchers.  Nevertheless, this model has had challenges 

which have been well documented amongst its proponents.  CUREE found 

that there were two main threats to professional development sessions in 

large-scale trials: timelines and competition (Cordingley et al., 2018). They 

argued that trials conflict with key principles in teacher professional 

development such as longevity, review and sustainability of practice.  This 

model also has teachers’ unconscious biases as an issue identified by the 

researchers as requiring corrective training (Siddiqui et al., 2018).  This was 

because some school leaders did not adhere to the randomisation process, 

ensuring pupils of low-prior attainment were ‘randomised’ into the 

intervention group.  Similarly, when pupils who were in the intervention group 

left the school, a school leader moved pupils from the control group to 
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intervention group mid-trial to make up the difference.  This pupil selection 

bias was regarded as the major issue in the teacher researcher model 

(Siddiqui et al., 2018).   

 

This idea of bias is an issue not only for randomisation but also for 

implementation, especially for negative effects emerging from an evaluation 

report.  Evaluators from the CtG interventions found that even if a 

programme had a negative impact on pupil outcomes, teachers may continue 

using the approach if they felt it had been beneficial (Childs and Menter, 

2018). This was argued to be because teachers placed more value and 

judgement on improvements ‘seen’ in their classrooms in real time (Childs et 

al., 2018).  Researchers in CtG concluded that ‘...teachers’ values, purposes 

and vested interests were located much more in their classrooms and 

‘seeing’ the immediate benefits of the intervention for these pupils’ (Childs et 

al., 2018, p. 29). Groothuijsen et al. (2019) argued that if the intervention 

and/or results did not align with the teacher’s beliefs, teachers may well 

ignore the recommendations or implications of a study.   The idea of an 

unconscious bias in Siddiqui (2020) was also an issue for researchers in 

CtG.  This was where researchers found an imbalance between teachers’ 

actual research ability and teachers’ perception of their research ability 

(Cordingley et al., 2018): 

 

Colleagues who have made great progress or who start from a 
very sophisticated starting point tend significantly to 
underestimate how much progress they have made because 
they can see how much more is possible.  Colleagues who are 
relative novices or still in the early stages of integrating a new 
approach into their practice tend to significantly overestimate 
progress because their attention is still focussed on surface 
features and have not yet had an opportunity to explore the 
underpinning principles and the way that these affect 
responses to different pupils  
 
   (Cordingley et al., 2018, p.92)   

 

This highlights a concern with how reliable self-reporting or attitudinal data 

are when it comes to measuring teachers’ research knowledge, engagement 

or ability.  Siddiqui (2020) argued for researchers to use face-to-face, in-
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school observations of fidelity rather than rely on self-reporting via online 

surveys to minimise the bias.   While Siddiqui (2020) focused on 

randomisation issues, the CtG interventions reported issues over teachers 

adapting interventions (Churches, 2016).  Childs et al., (2018) stated this was 

done for professional reasons and was generally justifiable.  In terms of 

fidelity, Siddiqui et al. (2018) emphasised that a teacher researcher model 

required a strong evaluator presence during the randomisation stage. It was 

stressed, however, that this was intended to be as supportive as possible, 

e.g., teacher narratives and field notes were encouraged, observations were 

carefully conducted so as to be non-obtrusive and researchers participated 

fully as trainees (Siddiqui et al., 2018).  Menter and Thompson (2018) argued 

for a link between how teachers view an intervention in terms of how well 

organised it was or how positively they viewed the innovation and 

subsequent fidelity of implementation.   

 

Bias appears as a significant issue for teacher researchers and it was argued 

to arise from a lack of research evidence in university-based schools of 

education initial teacher education courses (Siddiqui, 2020).  In such a 

situation, teachers entered their profession with a subjective frame of mind:   

 

 There is still a strong bias towards the notion that teachers’ 
 experiences and observations should have precedence over research 
 evidence. These perceptions act as a barrier for teachers’ research 
 engagement  and knowledge development 
       (Siddiqui, 2020, p.107) 
 

There were also issues that despite assurances, resources for the 

intervention group were also found in classrooms of control group 

participants (Siddiqui et al., 2018).  Reports of parental pressure on schools 

was another finding from school-led teacher researchers (Siddiqui, 2020).  

This arose from questions over whether a basic literacy program was 

challenging enough for their children.  Nevertheless, Siddiqui (2020) argues 

that teachers as researchers is a viable research model.  
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An important marker here for the validity of teacher researchers as a model 

is that the research by Siddiqui (2020) and Siddiqui et al. (2018) appears to 

be reliant not on teachers but on senior members of schools and school 

leaders.  In Childs et al. (2018), it was the researchers’ view that there was a 

major difference in how senior leaders viewed interventions and how 

teachers viewed them.   It was implied by one senior leader that teachers 

had struggled to see the bigger picture of evidence in education.  The issue 

of researchers and/or organisations targeting senior staff in schools appears 

to be commonplace.  The literature on senior leadership argued leaders were 

the key driver or catalyst in achieving an evidence-based teaching profession 

(Brown and Zhang, 2017a; Brown and Zhang, 2017b; Jones, 2018). This has 

arguably resulted in less exposure for teachers not in a senior role in 

schools.  In SUPER, for instance, ‘Teachers appointed to be TRCs [teacher 

research coordinators] are expected to be a member of their school’s senior 

management team (SMT) so that they have access to decision-making 

processes’ (McLaughlin et al., 2006, p.10).  In one trial, that of Research 

Learning Communities (RLC), the implementers actively sought out senior 

leaders to take part (Rose et al., 2017).  It was on the basis that members of 

the RLC should be influential in their respective schools (Flood and Brown, 

2018). In CtG, the 206 Teaching Schools involved each had research leads 

who acted as trial co-ordinators (Churches et al., 2018b, p.114). Poor 

attendance among those research leads at the classroom-based teacher 

element of the training is concerning (Menter and Thompson, 2018). 

 

Cascade models for training teachers such as those used in RLC (Flood and 

Brown, 2018; Rose et al., 2017), CtG (Menter and Thompson, 2018), and 

SBRCI (Kushner et al., 2018) did not provide data from the teachers or on 

the effectiveness or otherwise of the training.  The EEF’s report, Putting 

Evidence to Work (Sharples et al., 2019) was arguably for senior leaders not 

teachers.  It was directed at a managerial level rather than at teacher-level.  

For instance, under the ‘explore’ stage at the very beginning of the 

implementation process, Sharples et al., (2019) recommended the following: 

• Identify a key priority that is amendable to change 
• Systematically explore programmes or practices to implement 
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• Examine the fit and feasibility with the school context 
       (Sharples et al., 2019, p.5)   

The report also recommended triangulating data from national test data, 

internal test data, lesson observations, OfSTED data and surveys/interview 

(Sharples et al., 2019, p.15).  This is likely to be more the remit of school 

leaders and senior leadership teams rather than classroom teachers.  

Furthermore, the promoted use of the Families of Schools function to learn 

from similarly positioned schools (Sharples et al., 2019, p.18) also indicates 

that data, research and implementation is for school leaders’ eyes only.   

Thus, it could be argued that evidence in education might be exacerbating 

hierarchies in schools and reducing teacher contact with researchers. 

Cascade models of professional development, such as in Churches (2016) 

and Childs and Menter (2018b), are arguably low on autonomy and capacity 

building.  This is because these models of CPD fall under transmission as 

opposed to transitional or transformational categories (Kennedy, 2014).  

Cascade models with research leads from elite teaching schools who 

subsequently train teachers in their alliance may well be convenient but raise 

questions of quality (Menter and Thompson, 2018). There has been 

longstanding concern that teachers and researchers lack a place where they 

can discuss research generally (McIntyre in Hargreaves, 1998, p.43-44).  If 

professional researchers are reluctant to conduct applied research with 

classroom-based teachers, detachment from the context might be the result 

(Campbell and Levin, 2012; Elliot, 1991).  Such risks feature in Childs and 

Menter (2018), Churches (2016), Rose et al., (2017), Siddiqui (2020) and 

Siddiqui et al. (2018).  Therefore, the current trend appears to be for 

engaging senior school staff in research and engaging teachers with 

research.  Such a two-tier system may well be practical and strategic but 

leaves question marks over quality and democratic participatory research.   

 

Another issue in the literature, asides from prioritising staff with seniority, is 

the extent to which training within educational trials is teacher-focused.  The 

training appears to be crucial for good trial compliance, both in terms of 

randomisation and fidelity.  However, in the CtG programme, the conducting 
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of trials was felt to minimise or overshadow teachers’ professional 

development.  This was because ‘CPD was only one strand in a complex 

intervention’ (Cordingley et al., 2018, p.93).  In the interventions observed by 

Cordingley et al. (2018): 

  
 Very little evidence was collected centrally about the CPD or about its 
 impact upon the teachers and school leaders where the focus was 
 predominately on the impact of the CPD on intervention and the 
 fidelity of implementation  
     (Cordingley et al., 2018, p.92)  
 

As such, a teacher researcher model within experimental research, such as 

aggregated trials, may not offer best-practice professional development due 

to pressures from conducting the trials themselves.  This is noted by Siddiqui 

(2020) and is regarded as how evidence-based practice and evidence-

informed practice can be distinguished, in that evidence-based practice 

devotes less time to teacher development and reflection and more to the 

demands of the trial itself.  Yet the strongest rationale for engaging in 

research is that it lays the foundations for engaging with research: 

 
 Many teachers did find that engaging in research themselves was a 
 prerequisite for engaging in a meaningful way with research carried 
 out by other people  
      (Simons et al., 2003, p.353) 

Thus, if the environment for engaging in research stage is characterised by 

an evidence-based approach (as opposed to an evidence-informed 

approach), it could undermine meaningful teacher research experience. 

 
3.5.2  Engagement with Research 

 

The engaging in research model should be viewed critically as it may 

prioritise staff with seniority and be a questionable use of professional 

development hours.  The other model in play is engaging with research. 

Sahlberg et al. (2014) defined engaging with research as being where: 

 
 ...teachers draw on research findings to find the best evidence 
 available on how pupils’ learning can be supported and assessed to 
 inform their classroom decision-making 
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      (Sahlberg et al., 2014, p.39) 
 

Engaging with research is therefore generally regarded as teachers 

accepting and following researchers’ outputs (Hargreaves, 1999; 2014; 

Gorard et al., 2017; 2019a; 2019b) as opposed to teachers engaging in 

research where teachers conduct the research (Childs and Menter, 2018; 

Churches et al., 2018b).  Kushner et al., 2001 stated that engaging with 

research was a common approach, being the:  

  
 ...familiar and conventional arrangement is one in which the  university 
 generates knowledge and the school applies it – i.e. the university 
 engages “in” research, the school engages “with” research  
       
       (Kushner et al., 2001,p.51)  
 
Fenstermacher (1994) recalled stating a similar position as Kushner et al. on 

this familiar arrangement and the criticism this drew from action research 

advocates.  As highlighted in McLaughlin and Black-Hawkins (2007), in such 

a model as engaging with research, the teacher engages more with 

published works in the written form than they do in action research where  

information is generally disseminated orally via locally organised 

conferences. The emphasis Campbell and Levin put on capacity is evident in 

their discussion of four dimensions of capacity: find, understand, share, act 

(Campbell and Levin, 2012, p.6).  Although they listed the responsibilities for 

researchers and mediators, only the teacher (practitioner) domain has been 

drawn out in table 8.: 

 

Table 8.  responsibilities for teachers (practitioners) 
Find 

• Teachers and school leaders have the skills to 
identify research needs and find relevant research 
resources 

• Teachers and school leaders have the time and 
resources to look at research, perhaps with a 
member of staff designated the ‘knowledge lead’ 

Understand 
• Initial teacher education and professional 

development equips teachers and leaders with the 
skills to be able to assess and interpret research 

• Time is allocated to discussing applications of 
research in all staff meetings 

Share 
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• Experiences with research can be shared between 
and within schools (e.g. between departments) 

• Staff have time to attend external events and have 
time to share and embed knowledge on return 

Act 
• Schools develop a culture and practices that value, 

demand and act on research in their work 
• Schools have the freedom to make research-based 

decisions 
    

    adapted from Campbell and Levin, (2012, p.6) 

 
Therefore, table 8. highlights that engagement with research refers to not 

only sourcing research but also the sharing and reading of research 

(McLaughlin and Black-Hawkins, 2007).  This is a particularly important 

aspect of engaging with research.   

 

The difference between engaging in research and engaging with research 

(Cordingley, 2004, p.85) appears to be mainly logistical.  In the experimental 

track (Petersen et al., 2014), researchers appear to strategically target 

school leaders in place of teachers for places on teacher research 

programmes and initiatives.  Engaging with research therefore appears to be 

a more viable arena for classroom teachers; however, skipping the engaging 

in research step is not advised (Simons et al., 2013).  Nevertheless, the 

engaging with research model appears to be characterised by the capability 

and opportunity to locate, read, understand and share research conducted by 

professional researchers.  The ability to read this research thus appears as a 

major assumption to be examined if the engaging with research model is to 

be understood and as such is discussed in the next section. 

 
3.5.2.1 Reading Research 

 
Burkhardt and Schoenfeld (2003) presented six models for research into 

practice in education.  The first was, ‘Model 1: Teachers read research and 

implement it in their classrooms’ (Burkhardt and Schoenfeld, 2003, p.3).  The 

authors were sceptical of this approach given the time constraints on 

teachers and their capacity to translate research into practice.  This was a 
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recognition that the number of studies, the variations between such studies, 

and the leap from reading to changing practice was not straightforward.  

Such information in Stanovich and Stanovich (2003) was termed ‘archival 

research-based knowledge such as that found in peer-reviewed education 

journals’ (Stanovich and Stanovich, 2003, p.4).  The issue of teachers 

reading research for implementing changes in their classrooms has long 

been a discussion in education (Cane and Schroeder, 1970; Johnson, 1966; 

Zeuli, 1994).   Cane and Schroeder (1970, p.3-4) sought to answer, ‘To what 

extent is educational research getting through to teachers?’ and found 

significant issues with the presentation and transformation of research 

findings: 

  

 ...results were not communicated to them in a form they could 
 understand- they were against technical jargon, statistical tables and 
 theorizing. The results were said to be published too late and in forms 
 inaccessible to them, that is in expensive books or (to them) obscure 
 periodicals 
      (Cane and Schroeder, 1970, p.37) 
 
 
Another concern was that teachers failed to come across research: 
 
 One of things that worries me is that you needn’t come into contact 
 with educational research at all unless you want to.  There are an 
 enormous number of people who miss out on it completely 
       
      (Cane and Schroeder, 1970 p.38) 
 
Suggestions for improving this situation centred around the need for a 

conduit for teachers to access and understand research more easily, as one 

teacher put it:  

 I would appreciate a way in which I could be made aware of what is 
 going on without actually having to sit down...(and read journals)...I 
 would like such things as a list of material available, what other 
 teachers do, what they find works and what they find doesn’t work’ 
       
      (Cane and Schroeder, 1970, p.38) 
 
The appeal for educational research findings to be externally produced can 

be summed up by one teacher who requested ‘...if somebody could spoon-

feed us, make them easily available, it would help’ (Cane and Schroeder, 



 105 

1970, p.38).  In terms of involvement and whether teachers believed 

research had a positive impact on them, the response was mostly negative.  

Solutions were to include teachers in the research process and align 

research to ‘...meet the teachers’ difficulties with specific answers and 

suggestions and must be relevant to average conditions and children’ (Cane 

and Schroeder, 1970, p.47).     

 

The onus was put back onto the teacher in Zeuli (1994) who raised concern 

about the different and varied ways in which teachers approached and 

consumed research from their reading.  Zeuli was concerned with a narrow 

approach to research, focusing on immediate take-aways and findings 

without developing any meaningful comprehension or criticality.  Cain 

(2015a) also referred to a narrow and technical approach to teachers reading 

research and, like Zeuli, largely dismissed appeals for spoon-feeding 

teachers research.  Cain (2015a) stated that the need was for prolonged 

reading which was conceptual and transformative and not technical.  Cain 

(2015b) summarised research reading as a third voice, after a teacher’s own 

voice and then their colleagues’ voice. In terms of personal experience and 

professional judgement, Stanovich and Stanovich (2003) and Cain (2015b) 

appear at odds in terms of how far teacher and colleague voice can be 

prioritised over a scientific approach to research reading:  

 

 The insufficiency of personal experience becomes clear if we 
 consider that the educational judgements – even of veteran teachers 
 – are often in conflict.  That is why we have to adjudicate conflicting 
 knowledge claims using the scientific method  
      

     (Stanovich and Stanovich, 2003, p.29) 

 

Thus, in Stanovich and Stanovich (2003), effective reading of research 

assumed alignment or agreement with the scientific method and findings 

from the experimental track (Petersen et al., 2014).  Cain (2015b) meanwhile 

appears to view reading research as being from the critical track, as a text 

upon which teachers’ individual values, personal experiences and peer 

discussions can be used to accept or reject the research.  These two 
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approaches demonstrate how interpretations might vary from teacher to 

teacher and also variation in how researchers approach the issue. 

 

The experimental track does not traditionally seem to be present in studies of 

teachers reading research.  Behrstock-Sherratt et al. (2011) conducted a 

study of teachers in the USA and concluded that: 

   

 ...for research to be most useful to teachers it needs to (1) take into 
 account teachers’ limited time by presenting findings in a clear, user-
 friendly manner; (2) appear relevant to teachers’ own classroom 
 context and experience; and (3) be provided by a person or 
 organization they trust  
  
    (Behrstock-Sherratt et al., 2011, p.9) 
 

Thus, whereas Greenhalgh (2014) applied the notion of trust to methods, 

Behrstock-Sherratt et al. (2011) applied the notion of trust to a person or 

organisation.  An approach which came closer to Stanovich and Stanovich 

(2003) was in Warby et al. (1999) and the ‘universal format’ for teachers to 

improve how they can approach reading research outputs; this included a 

step-by-step process: 

 

 1. Identify the problem or concern to be addressed 
 2. Seek a variety of sources 
 3. Read, review, and evaluate information found 
 4. Select primary sources 
 5. Distinguish between theory and opinion  
 6. Review the parts of a research article 
 7. Translate the research into practice 
       (Warby, et al., 1999, p.208) 

 

The first step in Warby et al. (1999) aligns to Wiliam’s more recent approach 

to appraising research:   

 
 (1) Does this solve a problem we have?  
 (2) How much improvement will we get?  
 (3) How much will it cost?  
 (4) Will it work here?  
       (Wiliam, 2019b, p.137) 
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If research in an evidence-based practice environment tended to supersede 

professional judgement (Siddiqui, 2020), Nelson and Campbell (2017) 

offered a different reality.  This was the idea that evidence-informed practice 

‘... is not simply a technical activity; it is influenced by personal and 

professional values and beliefs, and affected by wider political and 

educational contexts, policies, and changes’ (Nelson and Campbell, 2017: 

128).  Thus, Stanovich and Stanovich (2003) appear to envision teachers 

reading research in an evidence-based environment (Siddiqui, 2020) 

whereas Cain (2015b) envisioned teachers reading research in an evidence-

informed environment (Nelson and Campbell, 2017).  The former meets the 

standard in Hodgkinson (1957) and Fenstermacher (1994) whereas the latter 

aligns to Elliot (1991) and Kvernbekk, (2017).   

This dichotomy has been framed elsewhere as a ‘paradigm-dependent 

criteria’ (Furlong and Oancea, 2005, p.15) in which teachers’ epistemic 

position defines their sense of quality in terms of methodology and theory. 

Another term which seeks to define how differences in teachers’ viewpoints 

or beliefs affect research engagement has been termed ‘recognisability’ in 

Groothuijsen et al. (2019, p.12).  The concept of recognisability is held to be 

when teachers accept or reject research based on the teachers’ own 

perspectives of how teaching and learning should happen (Groothuijsen et 

al., 2019).  As discussed, the assimilation of evidence into teachers’ own 

practice may be hindered by previously held beliefs (Nelson and Campbell, 

2017).  Beliefs may become entrenched during initial teacher training 

(Hargreaves, 1999; Goodall et al., 2005) or from subscribing to a particular 

ideology (Hattie and Yates, 2014).   Thomas (2004) argued that the teaching 

profession was particularly resistant to ‘...evidence of particular kinds...’ 

(Thomas, 2004, p.13). This resistance, Thomas claimed, applied to external 

forms of evidence imposed on teachers.  This resistance was deepened, 

Thomas argued, by the role of teachers’ beliefs which, along with tacit 

understanding, was itself valid evidence.  This notion of resistance to 

evidence has been a discussion for many years.  Unlike Thomas (2004), 

Phillips (2019) rejected the idea of a mass solidarity of thought amongst 
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teachers.  In his discussion of educational evidence, Phillips includes the 

following quote of psychologist William James: 

The tough think of the tender as sentimentalists and soft-heads. The 
tender feel the tough to be unrefined, callous, or brutal...Each type 
believes the other to be inferior to itself; but disdain in the one case is 
mingled with amusement, in the other it has a dash of fear  

   (James, 1907/1974 in Phillips, 2019, p.7) 

Phillips used this to explain why, within the field of education, educational 

evidence may be both supported and lauded in one group (tough) but 

dismissed or derided in another (tender).  One example of this derision is 

Wrigley and McCusker (2019) who call the grassroots, teacher-led and pro-

evidence organisation ResearchEd, ‘anti-enlightenment’ (Wrigley and 

McCusker, 2019).  Gale (2018), meanwhile, asked, ‘How do these things 

[RCTs] get through ethics committees?’ (Gale, 2018., p.218).  Tough and 

tender is somewhat abstract, but the discussion on formal versus informal 

teachers indicates that the paradigm-dependent criteria (Furlong and 

Oancea, 2005) may be most pronounced in differing teacher views on the 

importance of grade attainment: 

 Formal teachers lay much greater stress on the promotion of a high 
 level of academic attainment...informal teachers on the other hand 
 value  social and emotional aims, preferring to stress the importance 
 of self-expression, enjoyment of school and the development of 
 creativity 
       (Bennett, 1976, p.151) 
 
Thus, for instance, a formal teacher may be more attuned to knowledge 

derived from experimental methods while an informal teacher may be more 

amenable to knowledge derived from interpretivist methods (Brundrett and 

Rhodes, 2013).    Other possible reasons offered as to why an educational 

‘evidence of effectiveness’ might attract ‘trenchant criticism’ (Connolly et al., 

2018, p.1) has included a psychological dimension.   

 

A large study on the psychology of RCT research design (Meyer et al., 2019) 

appeared to support the notion of a tough and tender minded dichotomy in 

evidence.  It asserted that the research design of an RCT caused cognitive 
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conflict; the facets of an RCT research design shifted thinking from a 

previously unobjectionable state to an objectionable state (Meyer et al., 

2019).  This was due to the randomisation into treatment and control and this 

cognitive aversion may be impeding uptake in evidence-based practice 

(Meyer et al., 2019).  The authors surmised that this aversion may be 

through a combination of the following: 

• groupings into treatment and control leads to irrational judgement  
• such binary groupings provoke good/bad and better/worse fixations 
• choice and consent is perceived as diminished or restricted 
• some experiments may be deemed as unimportant 
• some experiments may be viewed as dishonest or ulterior in motive 
• an uncomfortable truth that the knowledge base is weak 
• the word ‘experiment’ has negative connotations 
• lack of education and/or lack of scientific literacy and/or lack of 

research methodology (RCTs) 

     (Meyer et al., 2019, p.10723-10728)  

Meyer et al. (2019) highlighted three main issues arising from their study 

which may result in an unconscious bias against RCTs: the word 

‘experiment’ has negative connotations; exposing an uncomfortable truth that 

the knowledge base is weak; and choice and consent appears diminished or 

restricted.  The objections raised by Gale (2018) and his disbelief at how 

RCTs are cleared by ethics committees appears to be an example of the 

RCT aversion idea in Meyer et al. (2019).  

 

The challenges for teachers to read research goes beyond issues of time 

constraints (Burkhardt and Schoenfeld, 2003) and capability (Warby et al., 

1999).  Although much of this concerned is with knowledge mobilisation and 

presenting or packaging evidence, the teacher appears as a major factor 

both as a facilitator and a barrier.  The next section discusses details of 

reaching such an audience as teachers and the knowledge mobilisation 

literature tasked with overcoming such hurdles. 

 
3.5.2.2. Fostering/Implementing research 
 

Campbell and Levin (2012) highlighted the need to find, share and read 

research.  Gorard et al. (2019a) examined systematic reviews and the 
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literature of evaluations of approaches to support such dissemination to 

teachers.  This was on how to get educators to use research evidence. Table 

9. classifies approaches by form of evidence (left) with a scale of knowledge 

transfer (top).  These examples come largely from medicine although several 

have been in school education. 

 

 Table 9.  Two dimensions of evidence-into-use 

       (Gorard et al., 2019a, p.74) 

Of the nine cells in table 9., the authors supported c), f) and h).  The authors 

expanded on their table to demonstrate effective ways to get evidence into 

the teaching profession.  In (c), [plain evidence/(inter)Active transfer] 

teachers would engage in research, that is, teachers would conduct RCTs.  

In (f), [modified evidence/(inter)Active transfer] a research-practice 

partnership model might see researcher aide practitioner, and vice versa.  In 

(h), the practice of nudging from behavioural science was regarded by the 

authors as having promise.  Gorard et al. (2019a) were not clear exactly how 

h) would take shape however this overall area relates to nudging and these 

examples are likely similar to prompts such as reminders on desktops or 

phones.  Gorard et al. (2019a) concluded that f) had the most promise in 

terms of positive outcomes from robust studies (Gorard et al., 2019a, p.101).  

Largely drawing on evaluations from the education sector, they list activities 

that were effective in research-practice partnerships.  This included, self-

study, group workshops, communities of practice, and audit and feedback.  

Gorard et al. (2019a) positioned evidence-into-use as transfer, albeit transfer 

was conceptualised in three stages: passive, engaged, and interactive.   

 Passive Transfer Engagement in 
Transfer 

(inter)Active 
transfer 

Plain evidence a) e.g. open 
access to journal 

b) e.g. journal 
clubs 

c) e.g. practitioner 
enquiry 

Modified evidence d) e.g. EEF Toolkit 
for practitioner 

e) e.g. Think tanks f) e.g. internships, 
research schools 

Engineered 
evidence 

g) e.g. lesson 
plans 

h) e.g. hotlines, 
helpdesks 

i) e.g. legislation for 
population 
measures 
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This is an area which is similar to that discussed in the literature on 

professional development models.  In table 10., Kennedy (2014) detailed the 

purposes of continuing professional development (CPD) as either 

transmission, transition or transformative.  In Kennedy (2014), transmission 

offers less autonomy and capacity building than it does in transformative 

approaches. 

 
Table 10.   Spectrum of CPD models 
Model of CPD Purpose of CPD 
The training model 
The award-bearing model 
The deficit model 
The cascade model 

Transmission 

The standards-based model 
The coaching/mentoring model 
The community of practice model 

Transitional 

The action research model 
The transformative model 

Transformative 

       (Kennedy, 2014, p.349) 

 

According to table 10., certain features or practices inhibit a transformative 

purpose of CPD.   These allegedly include communities of practice which 

‘...perpetuate dominant discourses...’ (Kennedy, 2014, p.346).  Asking critical 

questions of the political dimension of teaching practice meanwhile is a 

feature of CPD regarded conducive to a transformative purpose as is 

debating issues of power and agenda (Kennedy, 2014).  Table 10. aligns 

with the Elliot and Adelman (1996) model of action research which is about 

self-criticism, peer-criticism and also pupil criticism of the teacher.  An 

ideological study of knowledge transformation is beyond the remit of this 

investigation into teacher knowledge of and engagement with educational 

evidence however such forms of personal knowledge appears to be resistant 

to declarative, scientific teacher knowledge (Hargreaves, 2000).   

 

 

 

 

 

Increasing 
capacity for 
professional 
autonomy 
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3.5.2.3. Mobilising research findings 
 

Claims to knowledge transformation in Cain (2015b) and Elliot and Adelman 

(1996) appear to be linked more recently to teachers amending and adapting 

professional researchers’ publications to suit individual preferences (La Velle 

and Flores, 2018).  There is an element of tension in evidence-informed 

practice (Nelson and Campbell, 2017) which isn’t fully addressed or 

reconciled in the literature.  Kennedy (2016) stated that it is important 

teachers maintain control of their contexts, for if ‘...a teacher cannot find a 

way to create an atmosphere that he or she is comfortable living in, he or she 

is not likely to remain teaching for very long’ (Kennedy, 2016, p.13).  In terms 

of research, Gorard et al., (2019a) stated that users rarely stay true to the 

design of an evidence-based programme.  Thus, there is variation in how 

research findings are mobilised in education.   

 

The extent to which teachers can adapt research findings and protocols is 

regarded to range from destructive to productive (Brown and Campione, 

1996).  The 2011 Allen Report found adaptations to evidence-based 

programmes common and concerning as it ‘...typically results in the loss of 

all their potential impact, economic gains as well as child well-being’ (Allen, 

2011, p.78). Hargreaves (1998) questioned why ‘...they [teachers] need to 

‘tinker’ with an idea to see how well it fits their personal style and the 

conditions of their particular classroom’ (Hargreaves, 1998, p.17).  Such is 

the aversion amongst researchers to teachers amending or adapting the 

programme being trialled, it has been referred to as a lethal mutation, 

‘...some modifications so depart from the original philosophy that they can be 

termed “lethal mutations”’ (Brown and Campione, 1996, p.292).  Such 

adaptations in the teaching profession can be seen in Flood and Brown 

(2018) under the guise of their ‘journey guide’, ‘route map’ (Flood and Brown, 

2018, p.349) and ‘pathways to impact’ (Flood and Brown, 2018, p.352).  

Flood and Brown (2018) appear strident in recommending reading research 

for the purposes of adaptation and inspiration as opposed to implementation.  

Engaging with research therefore appears to be a higher stakes area for 
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knowledge mobilisation than it is in engaging in research due to the 

inconsistent applications and usage from independent consumption. 

 

Naidorf (2014) discussed knowledge dissemination, and the discussion in 

Burkhardt and Schoenfeld (2003), Cane and Schroeder (1970), Cain (2015a; 

2015b), Johnson (1966), Stanovich and Stanovich (2006) Warby et al (1999), 

Zeuli (1994) broadly sits within this.  Knowledge dissemination was, however, 

regarded as ineffective (Gorard et al., 2019a).  The term knowledge 

mobilisation, instead:  

 ...makes knowledge ready for service or action...making knowledge 
 more useful, proactive and applied, because utility, proactivity, and 
 application are limiting factors in some areas of knowledge. 
 Knowledge mobilization aims to reduce the time to apply research 
 results’ 
       (Naidorf, 2014,p.16-17) 
 

Davies et al. (2015) went further, adding in the need for it to be both created 

and shared to constitute knowledge mobilisation, which is ‘...the range of 

active approaches deployed to encourage the creation and sharing of 

research-informed knowledge’ (Davies et al., 2015, p.2).  However, Nelson 

and O’Beirne (2014) also add implementation to the creation and sharing of 

research evidence in their definition of knowledge mobilisation, which is: 

  
...evidence...produced by research organisations, transformed into 
accessible and usable outputs through a process of collaboration 
and/or mediation, and implemented by teachers in order to develop 
their teaching practice and enhance learner outcomes  
     (Nelson and O’Beirne, 2014, p.v) 
 
 

This concurs with Cooper et al. (2017) who regard knowledge as mobilised 

in, ‘...the process through which research and data become integrated (or fail 

to become integrated) into educational policies and practices’ (Cooper et al, 

2017, p.191).   

 

From this, knowledge mobilisation appears to contain three sequential 

elements:  i. evidence in a format that can be accessed readily by intended 

user, ii. evidence which can be easily shared and understood by intended 
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users and iii.  the subsequent use of this evidence in the intended user’s 

practice.  Thus, knowledge mobilisation is largely concerned with the transfer 

and translation of knowledge.  It is transfer because, ‘By accessing relevant 

presentations of research through such provision as on-line summaries from 

reliable sources, a teacher acquires new knowledge’ (La Velle and Flores, 

2018, p.534).  It may also be translation if it is shared, e.g. in a community of 

practice (Carlile, 2004) such as in Research Learning Communities (Flood 

and Brown, 2018; Vescio et al., 2008; Rose et al., 2017).  Schneider (2015) 

developed a model which he argued would improve knowledge mobilisation if 

initiatives were taken to strengthen each factor. 

   

Table 11. Key Factors in Shaping the Movement of Research into Practice  
Factor Definition 

Visibility Research is accessible to working teachers and its quality 
can be determined by them 

Acceptability Research is understood as valuable by teachers and is 
compatible with their professional worldview 

Feasibility Research has practical applications that do not require a 
dramatic overhaul of the profession 

Transportability  Research, as well as teacher views on that research, can 
be easily shared across classrooms and organizations 

        (Schneider, 2015, p.9) 

 

Acceptability (table 11.) in Schneider (2015) might be exemplified by 

Kennedy (2016) who proposed the five persistent problems in teaching.  This 

stated areas of need, largely around classroom management and knowledge 

of underachieving learners (Kennedy, 2016). Other research pointed towards 

the importance of ‘...classroom management, teaching methods, classroom 

assessment, and student heterogeneity’ (Voss, Kunter and Baumert, 2011, 

p.952).  Grossman and McDonald (2008) stated there was a need to 

‘...identify the key components of teaching...those that are common across 

grade levels, subject areas, students, and school context’ (Grossman and 

McDonald, 2008, p.186).  These common factors were important because, 

‘Such an understanding might be particularly useful in preparing teachers 

who can work effectively with students who differ from them in terms of race, 

ethnicity, socioeconomic status, and language’ (Grossman and McDonald, 

2008, p.186).   The issue was that ‘...the field of research on teaching still 
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lacks powerful ways of parsing teaching that provide us with the analytic 

tools to describe, analyze, and improve teaching’ (Grossman and McDonald, 

2008, p.185).  In this way, the issue of transmission, translation, 

transformation, mobilisation and so on might be a gap between supply and 

demand:  adaptations and tinkering as a result of disjointed production.  In 

other words, it should not be assumed that professional researchers supply 

classroom teachers with the knowledge (research) they require or need.  

 

One interesting area in terms of mobilising research is the presence of 

educational trials.  This is where schools sign up to a specific educational 

trial perhaps as a result of subscribing to the EEF’s mailing list or visiting the 

EEF website.  Presumably, schools volunteer to be in an EEF-funded 

educational trial based on an attraction to the educational programme being 

trialled.  This would seem to be a promising supply-demand interface as trials 

which struggle to recruit schools might not have a programme which 

addresses unmet needs.  Conversely, schools – or school leaders in all 

likelihood - may not be entering into educational trials on the basis of current 

pupils’ needs but may do so based on other such factors such as a 

paradigm-dependent criteria (Furlong and Oancea, 2015), epistemological 

beliefs (Renkl et al., 1996) or recognisability (Groothuijsen et al., 2019).  As 

such, engagement with trials is an important discussion and the next section 

outlines this. 

 
3.5.2.4 Engaging with Trials 
 

One education system in which teachers are being directly impacted is in 

England through the Education Endowment Foundation (EEF) which has 

conducted over 160 large-scale trials in England since 2012 (Lortie-Forgues 

and Inglis, 2019, p.1).  Over a third of England’s schools have been involved 

in a randomised controlled trial (The Economist, 2018).  Each large trial 

normally requires a hundred or more schools to participate (Lortie-Forgues 

and Inglis, 2019).  As has been shown in a recent systematic review 

(Connolly et al., 2018), although randomised controlled trials as a research 

methodology has been around for many years, the field of education has 
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witnessed a surge of its use in the field since the millennium.  The Connolly 

et al. (2018) systematic review into all the RCTs conducted in education 

between 1980-2016 revealed just over a thousand such evaluations as 

having taken place, with 75% of these having been conducted within the last 

ten years of that timeframe (Connolly et al., 2018, p.1). Such a monumental 

spike in educational trials has obvious ramifications for teachers.  The 

authors of this systematic review highlighted common trends or features of 

these RCTs that offer insights into the landscape of educational trials:   

 

• Just under half were related to health and wellbeing programmes and 
a third on improving academic outcomes 

• over half included class teachers or lecturers as the facilitator 
• a quarter of these RCTs were year-long  
      (Connolly et al., 2018, p.11) 

 
In randomised controlled trials (RCTs), it is clear that teachers are an integral 

part of the process (Connolly et al., 2018).  The authors’ systematic review 

found that the facilitator in a trial was more often than not the regular teacher 

or lecturer (Connolly et al., 2018).  This review of trials conducted in 

education has likely been where teachers engaged with research rather than 

engaged in research, i.e., delivered the trial’s educational innovation or 

programme lessons or aims, as opposed to conducting the trial itself.  

However, Connolly et al., (2018) do not provide detailed information on the 

teacher or lecturer as facilitator.   Recent literature on teachers engaging in 

research within RCTs has been captured through the Closing the Gap 

interventions.  In this, researchers selected seven interventions (table 12.) 

from seventy which had been nominated by teachers via over two hundred 

surveys from Teaching Schools and teacher focus groups (Churches et al., 

2018a, p.37).  The final seven large-scale interventions were: 

 

Table 12. CtG interventions 

 Intervention Name Developer 
1 1stClass@Number (1stClass) Edge Hill University 

2 Achievement for All (AfA) Achievement for All 3As 

3 Growth Mindsets University of Portsmouth 

4 Inference training Leicester City Council 
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5 Numicon Intervention programme (NIP) N/A 

6 Research Lesson Study (RLS) CUREE 

7 Response to intervention:  breakthroughs in literacy (RTI) CUREE 

           (Churches et al., 2018a, p.37) 

 

The Closing the Gap:  Test and Learn Programme (CtG) in table 12. exists 

as an example of how evidence has become a major part of PD under the 

term R&D (Childs and Menter, 2018). CtG was a two-year nationwide RCT 

evaluation of seven interventions in 673 schools (Churches et al., 2018a, 

p.35).   This amounted to a £4 million investment between 2013-15 into the 

R&D responsibility of Teaching Schools (Menter and Thompson, 2018, p.60). 

 

The focus on outcomes in teacher development is now visible largely through 

evidence in the teaching profession (Coldwell et al., 2017). However, this is 

still problematic because we know ‘...relatively little about the effects of 

evidence-based approaches on schools, teachers and pupils, and how to 

increase the likelihood of better outcomes for learners in particular...’ 

(Coldwell et al., 2017, p.22).  Thus, it is essential to build knowledge on the 

effects of evidence on the teaching profession. This is knowledge not only of 

the effect evidence in teaching has on learner outcomes - but also on 

teachers’ outcomes themselves.  Teachers were trained largely through a 

cascade model, with research leads appointed as trial co-ordinators from 

each of the 206 Teaching Schools.  These research leads would first receive 

training in quantitative research methods to cascade to improve teacher 

participation and to improve fidelity (Churches et al., 2018a).    

 

Boylan and Demack (2018) discussed the importance of teacher training as a 

key element within the trial.  In particular, they discussed how training of 

teachers to facilitate the intervention was achieved.  In their discussion, they 

stated there were three levels of training of teachers as a component of the 

trial, ‘key...important...peripheral’ (Boylan and Demack, 2018, p.337).  Boylan 

and Demack (2018) presented two main observations regarding teacher 

professional development in RCTs.  Firstly, out of their three types of 

professional learning - technical professional, pedagogical professional and 
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curriculum professional - the training teachers received for an RCT was 

argued to be technical and for the purposes of ensuring teachers do not 

adapt or amend the externally designed educational innovation.  The lack of 

an amendment or adaptation by the teacher was highly desirable for 

researchers and was known as the fidelity of implementation or FoI for short.  

The second observation in Boylan and Demack (2018) was that it was the 

pupil outcomes from a trial which determined whether a sustained change in 

teacher practice occurred, or not.  Thus, randomised controlled trials have 

been argued to train teachers technically - for fidelity - but often with limited 

success (Boylan and Demack, 2018).   

 

Another important issue within teachers engaging in trials is the attention 

placed on low-prior attainment and socio-economic factors.  Improving grade 

attainment for pupils from disadvantaged background is identified by pupils’ 

eligibility for free school meals (e.g., Humphrey et al., 2020).  CtG was 

similarly aimed at ‘...improving the attainment of disadvantaged students...’ 

(Childs et al., 2018, p.13). The selection of the seven interventions was ‘...to 

close the attainment gap between the highest and lowest achieving pupils’ 

(Childs and Menter, 2018, p.1). Despite this, it was argued teachers’ motives 

in the interventions were not rooted in addressing low prior-attainment 

(Childs et al., 2018). Teachers regarded themselves as evidence-based but 

were still not taking account of different factors potentially influencing pupil 

attainment (Cordingley et al., 2018). This is a serious drawback in the model 

of teachers engaging in trials as the over-arching concern is progress not 

attainment.  If some teachers remain unaware or closed to the notion of 

learner needs (Nespor, 1987), that may hinder attempts at fostering evidence 

in education.  As such, the role of teacher characteristics becomes important 

to the discussion. 

    

3.6 Teacher Characteristics  
 

Dunkin and Biddle (1974) employed the term presage variables to include 

teachers’ formative experiences, such as age.  Acquired characteristics, 

meanwhile, were variables such as a teacher’s highest education level 
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(Coenen et al., 2018).  The literature review revealed many anecdotal 

references to impressions from researchers and academics on which  

teachers might be more open to external educational evidence.   Table 13. 

demonstrates these assumptions or beliefs. 

Table 13.  Impressions of teachers more open to evidence-informed practice 
or research 
 
 Impressions Reference 
1 ...working in a ‘requiring improvement’ or ‘inadequate’ 

school 
(Nelson et al., 2017; 
Perotta, 2017) 

2 ...working in any school regardless of rating if the school 
is committed to improving and changing 

(Stoll and Fink, 1996; 
Stoll, 2003) 

3 ...self-effacing about their knowledge base (Cordingley et al., 2018) 

4 ...have a senior leadership team committed to evidence 
use 

Brown and Zhang, 
2017a; Brown and 
Zhang, 2017b Brown, 
2017a; Godfrey and 
Brown, 2018; Johnson, 
1966) 

5 ...trust not only other teachers, but also university 
researchers (and government ministers) 

(Hargreaves, 1998) 
 

6 ...open to being assisted/guided/advised by professional 
researchers 

(Gorard et al., 2017) 

7        ...have been exposed to evidence-based practice in 
ITE 

(Gorard et al., 2017) 

8 ...have access to, and access, conduits between book 
chapters or academic research papers and classroom 
practices i.e., EEF Teaching & Learning Toolkit 
 

(Hargreaves, 1998; 
Gorard et al., 2017; See 
et al., 2016; Nelson and 
O’Beirne 2014) 

9 ...received extensive, highly structured training and 
coaching, resources and given time to deliver EB 
programmes as intended 

(Stahmer et al. 2015) 

10 ...doing further study in the form of a master’s or 
doctorate 

(Hendrick, 2016; Philpott 
and Poultney, 2018; 
Taber, 2007) 

11 ...rational (Brown and Zhang, 
2016a; Brown and 
Zhang, 2016b; Brown, 
2017b; Stoll, 2000) 

12 ...at an advanced stage in subject content knowledge (Kraft, Blazar and 
Hogan, 2018) 

13 ...from a psychology background (Kushner et al., 2001; 
Churches et al., 2018b) 

14 ...do not strictly align to a constructivist approach Hattie and Yates (2014) 
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15 ...not trained through theory alone e.g., Piaget, 
Bernstein, Skinner 

(Hargreaves, 1999; 
Goodall et al., 2005) 

 

       (MacRae, 2019, p.31) 

Table 13., however, is anecdotal and demonstrates the need for more 

research in this area.  This is particularly important because acquired 

characteristics is an area of importance for evaluating effectiveness of 

teachers.  This has been primarily focused on teaching standards, appraisals 

and teaching qualifications (Darling-Hammond et al., 2012).  Similarly, the 

tertiary education level of a teacher is regarded as an essential variable to 

control when evaluating teacher effectiveness (Kane et al., 2013).   Although 

this doctoral research essentially swaps ‘increased student achievement 

gains’ for ‘increased research engagement and knowledge’ in their own 

practice, it is revealing to briefly examine which teacher characteristics have 

been related to student outcomes.  This is also necessary because there is a 

lack of attention on teacher formative or acquired characteristics and 

research knowledge and engagement.  Acquired teaching characteristics are 

regarded to be both the educational level and years of experience a teacher 

accumulates (Coenen et al., 2018).   

 

In terms of teacher characteristics correlating with student achievement, the 

picture is varied.   Wayne and Youngs’ (2003) review of teacher 

characteristics in the United States of America (USA) indicated that teachers 

from a higher ranked institution and with a higher degree level correlated with 

higher student achievement. Jepsen (2005), however, found no teacher 

characteristic which linked to student achievement.  Similarly, a recent 

systematic review by Coenen et al. (2018) into the relationship between 

highest education level of the teacher and student attainment concluded 

there is no significant relationship between a teacher’s education level and 

student performance in tests.  In an early childhood education setting, 

however, a Campbell systematic review concluded that there was a 

significant correlation between teachers’ educational level and quality of 

education provided (Manning et al., 2017). A teacher’s highest education 

level was stated as being a school resource and disparities in teachers’ 

educational level linked to unequal schools and educational disadvantage 
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(Betts et al., 2000).  Blömeke et al. (2016) reported a correlation between the 

educational level of the teacher and student achievement. Using data from 

the TIMSS test 2011 to examine teacher characteristics in forty-seven 

countries, the authors conclusions from multi-level modelling was that a 

teachers’ International Standard Classification of Education (ISCED) level 

was a significant factor in pupil attainment.  In fact, ‘The ISCED level of 

teacher education was on average the strongest predictor of student 

achievement across all countries...’ (Blömeke et al., 2016, p.21).   In 

England, doing further study in the form of a master’s or doctorate is held to 

be a reason for why teachers may be more likely to be research-informed or 

be engaged with research (Hendrick, 2016; Philpott and Poultney, 2018; 

Taber, 2007).   

 

Yet evidence which links certain teacher characteristics to an aptitude with 

research engagement or knowledge is scarce or not reported (Nelson et al., 

(2017; Walker et al., 2019).  A major acquired teaching characteristic is 

teacher experiences or years of teaching (Coenen et al., 2018).   Wayne and 

Youngs (2003) stated that in the maths and science subjects, teachers 

holding a specialism was influential on student learning outcomes more than 

it was in other subjects.  SCORE (2011) reported that biology teachers 

routinely taught out with their specialism to enhance employability but did so 

at a cost to their enthusiasm for teaching.  It has been suggested that 

teachers who work in schools assessed as ‘requiring improvement’ or 

‘inadequate’ may be more engaged in research (Nelson et al. 2017; Perotta, 

2017). However, Von Stumm et al., (2020) studied schools’ Ofsted rating as 

a predictor of pupil attainment in GCSE exams.  After taking into account 

prior attainment and family background, Ofsted ratings predicted less than 

1% of the variance (Von Stumm et al., 2020, p.6). If Ofsted ratings do not 

explain student achievement this may also be a reason to question Nelson et 

al., (2017) and Perotta (2017).   

 

The relationship between teacher characteristics and research knowledge is 

interesting but appears to be lacking in the literature.  Such a proposition is 

discussed in the following section on usage of evidence in education. Stoll 
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(2003) and Stoll and Fink (1996) believed that school culture was an 

important factor.  This has been a focus more on the senior leadership team 

than from teachers (Brown, 2017a; Brown and Zhang, 2017a; Brown and 

Zhang, 2017b).  The notion of school leadership as a factor suggests there 

might be approaches or mechanisms available to senior leaders, as better 

placed individuals, to implement change (Childs and Menter, 2018; Rose et 

al., 2017; Siddiqui, 2020; Siddiqui et al., 2018).  Such school-level changes 

or systems thinking is discussed in the next section. 

 

3.7  Current Proposals 
 
There have been various attempts to understand, improve and integrate 

research with a scientific basis into the teaching profession.  One approach 

was a systematic framework for teachers to pay attention to or notice the 

main features of unabridged research papers (Warby et al., 1999).  Other 

examples included school-university partnerships (McLaughlin and Black-

Hawkins, 2007; Kushner et al., 2001) and teachers as researchers (Childs 

and Menter, 2018; Rose et al., 2017; Siddiqui, 2020; Siddiqui et al., 2018).  

The main difference between ‘...teachers engaging with research and 

teachers engaging in research’ (Cordingley, 2004, p.85) was in the 

involvement level of the teachers.  On the one hand, this was delivering 

lessons for external researchers such as in EEF-funded trials.  On the other 

hand, teachers were supported to actually conduct educational trials in their 

own contexts (Childs and Menter, 2018; Rose et al., 2017; Siddiqui, 2020; 

Siddiqui et al., 2018).  One of the main tensions between these is the 

assertion that, ‘Many teachers did find that engaging in research themselves 

was a prerequisite for engaging in a meaningful way with research carried 

out by other people’ (Simons et al., 2003, p.353).   

 

However, recent attempts to take the teacher as researcher model into 

scientific inquiry territory has, more often than not, actually been more about 

senior leader as researcher (Childs and Menter, 2018; Rose et al., 2017; 

Siddiqui, 2020; Siddiqui, et al., 2018).  This is understandable, given that 

teachers’ capacity - given their role is front-facing and classroom-based - is 
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limited by their core duties. It may also be pragmatically efficacious; it has 

been argued school leaders have more postgraduate experience including 

research design and thus, ‘...will likely engage with research in different ways 

than teachers...’ (Farley-Ripple et al., 2018). Furthermore, if the view of the 

role of evidence is for using school time and resources correctly (Gorard, 

2020), leaders may be a more attractive proposition to researchers and 

policymakers.   

 

A finding in Johnson (1966) suggested a positive correlation between the 

disposition of the head of school towards research and their teachers’ 

attitudes.  In this sense, it is regarded as a pragmatic compromise that 

teachers’ core duties are sufficiently demanding that to expect them to 

simultaneously become professional researchers is slightly unrealistic.  A 

focus on senior leaders or heads may well be more impactful (Rose et al., 

2017).  Nevertheless, it is important teachers are not passive when it comes 

to research literacy (Bennett, 2019; Gorard et al, 2019a; Wiliam, 2019; 

Hargreaves, 1998; Cochran-Smith and Lytle, 1993).  Therefore, there may be 

a middle ground, in which teachers have a knowledge of, and engage with, 

the scientific approach - as externally produced, educational evidence - in 

spite of a challenging and demanding core duty.  The difficulty was in 

understanding how this might best be achieved.   

 

Godfrey and Brown (2018) argued strongly that the school leader was 

responsible for capacity building amongst their staff, and this included 

university-based researchers.  Meanwhile, they regarded teachers as even 

more professional if they were research-informed. They concluded that the 

capability and opportunity for teachers to be research-informed was largely 

provided by the school and school leader.  Another, different aspect with a 

metaprocess explanation, is the role of motivation.  Michie et al., (2011) 

developed the COM-B model to argue that capability (C) and opportunity (O) 

facilitate motivation (M) which together enact a certain behaviour (B), hence 

the COM-B terminology. Knowledge and skills were linked to capability (C) 

and possibilities or prompts to opportunity (O).  In subsequent discussions 

about the COM-B model, capability (C) and opportunity (O) were 
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conceptualised as ‘logic gates’ (West and Michie, 2020, p.2).  If these logic 

gates were open, the more motivation (M) could occur for exhibiting the 

behaviour (B).  The COM-B model is relevant here because it has previously 

been discussed in studies of teachers’ engagement with evidence (Tripney et 

al., 2018).   

Figure 3. Michie et al. (2011) The COM-B system – a framework for 
understanding behaviour 

 

 

 

 

        

 

       (Michie et al., 2011, p.4) 

 

Tripney et al., (2018), in their review of teacher engagement with research 

evidence, argued that capability (C), opportunity (O) and motivation (M) had 

to be catered for if behaviour was to be affected (figure 3.).  Tripney et al. 

(2018) however devoted most of their discussion on what social science 

literature could contribute to teacher engagement with research evidence to 

Langer et al. (2016).  This model recorded the six mechanisms, M1-M6, for 

change through Engaging with Research. In terms of this mechanism for 

change, Langer et al, (2016) in figure 4. promoted better decision-making.  

as influential for greater educational evidence usage. 
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Figure 4.  Intervention logic model – for each level of intervention 

 

 

 

 

 

 

 

              

 

 

        (Langer et al., 2016, p.11) 

In figure 4., the six mechanisms were: 

M1. a basic awareness of making decisions based on evidence;  
M2. an agreement on what evidence was relevant to the context;  
M3. accessing and receiving communications on this evidence;  
M4. interactions between decision maker and researcher;  
M5. developing the skills necessary to understand and critique research; 
M6. understanding the decision maker context (psychologically, socially 
and environmentally)  
       (Langer et al., 2016, p.11) 

 

However, Langer et al., (2016) stated a gap in the research for the first two, 

awareness and agreement.  In the other mechanisms, positive effects in 

fostering evidence use were found except for elements in the fourth 

mechanism, interactions, which were effective except for in ‘...unstructured 

interaction...for example in communities of practice...’ (Langer et al., 2016, 

p.17).  Therefore, understanding the level of awareness in terms of evidence, 
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and also what evidence is relevant to the context are reported to be an area 

of need.    

 

Tripney et al. (2018) built on the study by Langer et al. (2016) in their 

investigation into teacher engagement with research evidence.  They stated 

that Langer et al. (2016) showed that repositories (also known as 

conduits/portals in Gorard et al., 2017) were insufficient to effect change 

without an additional element.  Tripney et al. (2018) also referred to the 

unstructured nature of interaction as an issue by stating ‘These need to be 

combined with other mechanisms and behavioural components’ (Tripney et 

al., 2018, p.19).  They listed eight overarching categories:  professional 

development, intermediaries, repositories, school-university partnerships, 

communication strategies, networks, initial teacher education or training 

(ITET) and regulations, standards and policies (Tripney et al., 2018, pp.11-

14).  Thus, in Langer et al. (2016) and Tripney et al. (2018) the research gap 

was deemed to be: awareness of evidence, an agreement on what evidence 

was relevant and a need for a structured, behavioural element to interactions 

aimed at fostering evidence in education. 

 

The stated position of the National Institute for Health Research (NIHR) was 

that the Education Endowment Foundation (EEF) acted as the knowledge 

broker in education (Davies et al., 2015).  In terms of the knowledge broker’s 

role, the definition in Naidorf (2014) implied this would be to connect 

researchers and teachers, ‘The Knowledge Broker works in the in-between 

space to reduce the gap between producers and users of knowledge and 

collaborates with at least two groups (researchers, policy makers, 

practitioners, enterprises, etc.)’ (Naidorf, 2014, p.16).  A broader definition 

was how, ‘Brokers have been identified as one type of linking mechanism 

and may include institutions, dissemination outlets, funding organizations, 

advocacy groups, reform organizations, and other types of actors’ (Farley-

Ripple et al., 2018, p.241).  Figure 5. offers a visual representation of the role 

of knowledge brokers, 
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Figure. 5.  The role of knowledge brokering initiatives 

 

 
 

 

 
 

Role of knowledge brokering initiatives: Bridging the gap between two  
different worlds-researchers and decision makers 

     (Wollscheid and Opheim, 2016, p.15) 

Activities in knowledge brokering included ‘...consultation and research 

mapping exercises, developing networks and communities of practice and 

facilitating knowledge sharing events’ (Ward, House and Hamer, 2009, p.5).  

In reviewing provisions for evidence in decision-making, Langer et al. (2016) 

suggested that one issue was in the overly-structured and formal interaction 

formats for researcher and practitioner.  Instead, Langer et al. (2016, p.17) 

suggested more ‘...light-touch approaches such as user-engagement and 

consultation - rather than full-blown interaction...’.  The issue with full-blown 

interaction were exemplified, Langer et al. (2016) wrote, by such things as 

communities of practice.  Instead of communities of practice, light-touch 

approaches should be pursued, such as ‘...joint discussions with other 

decision-makers who were eager to apply evidence’ (Langer et al., 2016, 

p.17).  While no causal link existed, due to the various other initiatives in 

place beyond interactions, Langer et al. (2016) regarded light touch 

approaches as an area of cautious interest.  This supports the work of 

Damgaard and Skyt Nielsen (2018) and Gorard et al. (2019a) in their appeals 

for nudging in education as a potentially fruitful approach.  Langer et al. 

(2016) believed light-touch approaches could positively benefit the Com-B 

model (Michie et al., 2011) in terms of capability, opportunity and motivation 

leading to enhanced research uptake behaviours amongst decision makers. 

Teachers as deliverers of lessons is arguably the more realistic model, given 

that co-research opportunities in educational trials are earmarked for more 

senior members of schools (Childs and Menter, 2018; Godfrey and Brown, 

2018; Rose et al., 2017; Siddiqui, 2020; Siddiqui et al., 2018).   Within trials 

Universities, 
research 
institutions; 
primary 
research 

Knowledge brokers 
   (1) knowledge    
managers 
   (2) Linkage agents 
   (3) Capacity builders 

Decision-makers:  
Policy makers 
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applicable to all fields, but specifically healthcare, there is a typology detailing 

the various nature of trials offered:  education, persuasion, incentivisation, 

coercion, training, restriction, environmental restructuring, modelling and 

enablement (Michie et al., 2011, p.7).  The definitions and examples of each 

type has been reproduced from Michie et al. (2011) in table 14.  In terms of 

educational trials, education and training stand out as these are related to 

imparting knowledge, understanding and skills and in educational trials.  

Persuasion, restriction and incentivization have relevance in educational 

contexts also, given the learning behaviour literature (Kennedy, 2016).  

Modelling - as a worked example to follow - also has obvious links to the 

teaching side of education.  Enablement is perhaps the most current concern 

in terms of shifting the focus away from highest grade attainment and 

towards progress among all learners (Cordingley et al., 2018).  

Environmental restructuring is evident in educational trials through the 

introduction of new pedagogical approaches or resources.  Coercion is also a 

feature in education in terms of the school rules and policies such as uniform 

dress codes, detentions, isolation booths and so on.  These have been 

defined more generally in table 14. but it is clear that teachers might deliver 

across any of these nine types of intervention. 
 

Table 14.  Michie et al. (2011):  Definitions of Interventions 

 
Interventions  Definition  Examples  

Education  Increasing knowledge or understanding  Providing information to 
promote healthy eating 

Persuasion  Using communication to induce positive or 
negative feelings or stimulate action  

Using imagery to motivate 
increases in physical 
activity  

Incentivisation  Creating expectation of reward 
 

Using prize draws to 
induce attempts to stop 
smoking  

Coercion  Creating expectation of punishment or 
cost 

Raising the financial cost 
to reduce excessive 
alcohol consumption  

Training  Imparting skills Advanced driver training to 
increase safe driving  
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Restriction Using rules to reduce the opportunity to 
engage in the target behaviour (or to 
increase the target behaviour by reducing 
the opportunity to engage in competing 
behaviours)  

Prohibiting sales of 
solvents to people under 
18 to reduce use for 
intoxication  

Environmental 
Restructuring  

Changing the physical or social context  Providing on-screen 
prompts for GPs to ask 
about smoking behaviour  

Modelling  Providing an example for people to aspire 
to or imitate 

Using TV drama scenes 
involving safe-sex 
practices to increase 
condom use  

Enablement  Increasing means/reducing barriers to 
increase capability or opportunity1  

 

Behavioural support for 
smoking cessation, 
medication for cognitive 
deficits, surgery to reduce 
obesity, prostheses to 
promote physical activity  
 

1: Capability beyond education and training; opportunity beyond environmental restructuring 
        

       (Michie et al., 2011, p.7) 

 

This table was expanded upon to include behavioural categories: education, 

training and enablement were linked to psychological capability and 

restriction, environmental restructuring and enablement linked to social 

opportunity (Michie et al., 2011, p.8).   In mapping this onto educational trials, 

namely those conducted by the EEF, the Putting evidence to work: a school's 

guide to implementation report (Sharples et al., 2019) has been evaluated by 

the researcher using the rubrics from Michie et al. (2011).   

 

Table 15.  EEF Guidance for Schools 

Component 
Evidence Advice to Leaders and 
Teachers from EEF Report 
 

education 

‘developing a 
better 
understanding’ 
(Sharples et al., 
2019, p4) 

‘create a shared 
understanding of the 
implementation 
process’ (Sharples et 
al., p20) 
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training 

‘introduce new 
skills, knowledge, 
and strategies 
with up-front 
training’ (Sharples 
et al., p20) 

‘Partner with a 
university or 
academic unit to bring 
training or research 
skills to an 
implementation 
project’ (Sharples et 
al., p23) 

enablement 

‘Resources such 
as the Teaching 
and Learning 
Toolkit and 
Guidance Reports 
provide a valuable 
and accessible 
overview of the 
evidence base’ 
(Sharples et al., 
2019, p16) 

‘The Families of 
Schools database is 
an interactive tool that 
enables schools to 
compare the 
performance of pupils 
in your school to 
those of other schools 
with similar 
characteristics’ 
(Sharples et al., 2019, 
p18)  

restriction 

‘How tightly should 
teachers adhere to 
the principles of a 
new approach?’ 
(Sharples et al., 
2019, p25) 

‘Ensure you are being 
faithful to what 
matters’ (Sharples et 
al., p10) 

environmental 
restructuring 

‘adopt a new 
teaching practice’ 
(Sharples et al., 
2019, p8) 

‘tailor the intervention 
by, for example, 
restructuring teams’ 
(Sharples et al., 2019, 
p35) 
 

    Adapted from Sharples et al. (2019)   
From table 15., it appears that teachers’ behaviours could be influenced, or 

are attempted to be influenced, by the nature of the trial and in doing so 

teachers are affected psychologically and socially in their roles as deliverers 

of lessons within educational trials funded by EEF.  As over half of the RCTs 

conducted in education include class teachers or lecturers as the facilitator 

(Connolly et al., 2018, p.11), the Continuing Professional Development and 

Learning (CPDL) elements of trials, even if only focused on pupil-level 

outcomes, seem to be important.  In short:  

 
It was the hypothesis of the CUREE and Durham Development team – 
tested separately and together in published research and in previous 
collaborations - that the principle vehicle for school improvement was 
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CPDL.  It followed therefore that the interventions themselves had to 
incorporate well-designed CPDL in their delivery strategies if they 
were to be successful  
     
    (Cordingley et al., 2018, p.74) 

 

Despite these proposals from Sharples et al. (2019), the drive towards 

greater systematicity is not universally shared.   

 

In the notion of teachers reading research, Kvernbekk (2017) stated that ‘The 

picture is blurred, complex, and manifold and it is important that we keep it 

that way’ (Kvernbekk, 2017, p.173).  This defence of ad hocery is surprising: 

the catalyst in the UK for more systematic educational evidence over twenty 

years ago was to rectify or address the issue of ad hocery (Hillage et al., 

1998, p.x).  Thus the current proposals for evidence aim towards a strong 

culture in schools of knowledge on research and mechanisms to foster this 

knowledge.  School leaders have been sought out as important yet few 

proposals address the issue at teacher level.  The notion of keeping things 

opaque at teacher level (Kvernbekk, 2017) jars with the pitfalls of teacher 

passivity (Bennett, 2019; Cochran-Smith and Lytle, 1993; Gorard et al, 

2019a; Hargreaves, 1998, Wiliam, 2019;).  In this way, the current proposals 

for greater systematicity among school leaders should be extended to 

greater systematicity for teachers’ knowledge and activity if greater progress 

is to be achieved. 

 

3.8 The evidence revolution  
 

The assertion that ‘The evidence revolution is here, and it is coming to 

education’ (White, 2020, p.31) somewhat neglects the previous decade in 

education.  The impact of establishing of the Education Endowment is such 

that England’s schools alone have seen almost two-hundred large-scale 

trials conducted between 2012-2019, a seven-year period (Lortie-Forgues 

and Inglis, 2019, p.1).  This has clearly been a monumental shift in England’s 

education system and has contributed to a significant rise in RCTs more 

generally in education (Connolly et al., 2018).  It will also have had a major 
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impact on schools, school leaders and teachers given the demands of trials 

on schools and school staff.  Perhaps where White (2020) might see the 

evidence revolution as being less developed is the teacher expertise and 

professionalism that is needed to then deal with this evidence revolution 

(Wiliam, 2019a, np).  The knowledge and interaction with evidence amongst 

teachers comes back to the argument in Hargreaves (2000) for a trade-off. In 

exchange for relinquishing some of their direction or autonomy over preferred 

methods, teachers could acquire ‘a better knowledge-base through evidence’ 

(Hargreaves, 2000, p.230).  Ultimately, this comes down to the idea of 

teachers’ trust in this evidence from university-based researchers 

(Hargreaves, 1998).  Specifically, to work for the good of the profession and 

learning outcomes without fear or favour.  This also comes back to the 

strength of teacher beliefs (Nespor, 1987, Pajares, 1992).  If these beliefs do 

not entertain or inhibit the application of educational evidence, then White 

(2020) is correct in his asserting that the revolution is yet to arrive in 

education.  As such, the landscape of teachers’ knowledge and educational 

evidence and their interaction with this evidence is of great importance. 
 

3.9 Conclusions and Research Questions 
 
There is emphasis put on the need for incorporating teacher knowledge into 

research on schooling (Shulman, 1987).  This is specifically through a 

scientific approach towards propositional knowledge (Fenstermacher, 1994).  

Hodgkinson (1957) was influential on the notion of a need to focus on 

measuring declarative knowledge in the same way that Voss, Kunter and 

Baumert (2011) had done in teacher-student interactions.  Stoll et al. (2018) 

had produced a measure for attitudinal declarative knowledge and Nelson et 

al. (2017) had produced a measure for cognitive and behavioural declarative 

knowledge.  As both studies were based in England and supported by 

universities, funders and, in the case of Stoll et al. (2018), the department for 

education, there appears good reason to focus on measures of knowledge.  

Meanwhile, the notion of engagement with research is also an important area 

of investigation and one that requires more knowledge (Coldwell et al., 2017; 
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Tripney et al., 2018).  Thus, the researcher believed that within an engaging 

with research conception, if there was a reliable and valid measurement, or 

reliable and valid items (Lodico et al., 2010), this would be a valuable 

addition.  This engagement would be in the form of online portal/conduit 

access. 

 

However Nelson et al. (2017) and Walker et al. (2019) appear to have shifted 

away from cognitive measures. In addition, there appears to be a focus on 

school leaders, or staff with seniority, at the expense of classroom-based 

teachers (Childs and Menter, 2018; Godfrey and Brown, 2018; Rose et al., 

2017; Siddiqui, 2020; Siddiqui et al., 2018).  Teacher involvement in a trial 

appears to be an opportunity for teacher development in research 

(Cordingley et al., 2018).  Such an opportunity aligns with the light-touch 

approach (Langer et al., 2016).  However, the literature has little information 

on how educational trials aimed at pupils might also impact teachers.  As 

such, these research questions have been drawn up in recognition of this 

deficit in terms of a focus on classroom-based teachers as deliverers of 

lessons in an educational trial as having potential for development.  As 

attitudes as measures have been researched (Nelson et al., 2017; Stoll et al., 

2018; Walker et al., 2019), cognitive measures and demographics might help 

better understand the picture at teacher level. 

 

 
 
Research Question One 
How do we measure teachers' knowledge of and engagement with 
educational evidence? 
 

 

The literature demonstrated that there have been items included in the NFER 

survey as a measure of teacher knowledge, as shown in table 2. (Nelson et 

al., 2017).  However, there was no in-depth reporting of the cognitive 

measures and attention was diverted towards attitudinal and behavioural and 

demographic measures.  Connolly et al., (2017) stressed the role and 
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importance of cognitive measures both in terms of ability and rigour.  

However, the NFER cognitive measures in Nelson et al., (2017) appear to 

have been side-lined in that no detailed information was given and there 

appeared to be discrepancies with how dichotomous variables were 

analysed.  Measuring cognitive variables thoroughly is argued to be 

important in order to progress the field forward in terms of the ABCD model 

(Connolly et al., 2017).  The first research question therefore is concerned 

with measures of teachers' knowledge of engagement with educational 

evidence.  Specifically, the reliability and validity of the measures, as these 

are ‘...two concepts that are used to judge the quality of educational 

measures’ (Lodico et al., 2010, p.230).   

 

Research Question Two 
What predicts teacher knowledge of and engagement with educational 
evidence? 
 
 

Cordingley et al., (2018) suggested certain teachers neglected to attend to 

knowledge of learners and their characteristics (Shulman, 1987).  Nespor 

(1987) and Thomas (2004) suggested teachers are a major variable to be 

reckoned with in research on schooling.  Researchers have been interested 

in teacher demographic predictors, including formative experiences such as 

gender (Dunkin and Biddle, 1974) and acquired characteristics such as 

teacher experience or subject specialism (Coenen et al., 2018). However, the 

literature did not address such a line of investigation as having occurred 

except in Nelson et al., (2017).  Even then, this did not tackle important 

factors such as the socio-economic factors of schools.  Thus, interest in this 

research question is derived from ‘...the relationships between two or more 

variables’ (Lodico et al., 2010, p.23).   

 
 
 
Research Question Three 
 
Does involvement in an educational trial foster knowledge of and 
engagement with educational evidence? 
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Light-touch approaches have been argued to be a viable way forward for 

encouraging desired behaviours (Langer et al., 2016).  In education, as 

‘...researchers and practitioners continue to innovate, they should explore 

ways to minimize costs while maintaining the efficacy...’ (Kraft et al., 2018, 

p.570). The researcher’s access to an educational trial at efficacy stage 

(Hodgen, 2018) offered the opportunity to access teachers in a trial. 

However, the notion that teacher professional development is undermined by 

the immediate demands of educational trials (Cordingley et al., 2018) is an 

issue which requires investigation.  Thus, research question three intends to 

answer whether light touch approaches, specifically the training of teachers 

for delivering lessons (i.e., the intervention group teachers) as part of an 

educational trial has any impact over and above their counterparts who were 

not trained (i.e., the control group teachers).  In educational research there is 

interest in ‘...a research approach that seeks to explain differences between 

groups by examining differences in their experiences’ (Lodico et al., 2010, 

p.13).   

 

These considerations of areas requiring further investigation, drawn from the 

literature, has produced the following questions in which better knowledge 

could be gained: 

 
1) How do we measure teachers' knowledge of engagement with educational 
evidence 
 
2) What predicts teacher knowledge of engagement with educational 
evidence? 
 
3) Does being involved in an educational trial foster knowledge of 
engagement with educational evidence? 
 

 

 

 



 136 

Chapter 4. Design and Methodology 

4.1 Introduction 

The importance of the research questions as directive in terms of the 

research design and research methods extends all the way to the 

conclusions of a study (Johnson and Onwuegbuzie, 2004; Tashakkori and 

Teddlie, 1998; White, 2017).  As such, it is important to state the research 

questions again before discussing this section further.  The research 

questions for this study were: 

 
1) How do we measure teachers' knowledge of and engagement with 
educational evidence? 
 
2) What predicts teacher knowledge of and engagement with educational 
evidence? 
 
3) Does being involved in an educational trial project foster knowledge of and 
engagement with educational evidence? 
 

 

In this way, it is important that question one is understood as a base and 

sub-structure for research questions two and three.  Already, there appeared 

to be a pivot towards the quantitative from the fact that all three research 

questions were to be tackled quantitatively, implicit in their wording.  The next 

decision was whether these research questions required some qualitative 

investigation.  In terms of research question one, the qualitative element was 

not deemed essential as the task was to statistically test for reliability and 

validity.  However, an examination of research questions two and three 

meant a qualitative phase, to complement the quantitative phase, could not 

be discounted.   A qualitative phase was felt to be valuable given the 

demographical and experiential nature of research questions two and three.  

Thus, only two research questions – two and three – were to be tackled 

qualitatively.  Also important was the timing, the questions were to be 

answered first by quantitative means, repeated with a six-month gap, and 

only then would the researcher move to qualitative methods and even then, 

only for research questions two and three.  Thus, there was a dominance or 
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prioritisation of the quantitative in this study and in the researcher’s mind.  

That is, no blank slate for approaching the research design can be claimed; 

instead a prior need for a design and method which would deal with this 

complexity of quantitative followed by qualitative with an emphasis or priority 

for the quantitative.   

 

4.2 Research Design 
 

Teddlie and Tashakkori (2009) presented three communities of researchers, 

quantitatively oriented, qualitatively oriented and mixed methodologists.   The 

authors suggested that a study which had goals to be assessed numerically 

would likely require the quantitatively oriented researcher.  Secondly, if the 

interest was to gain the picture on the ground, qualitatively oriented 

researchers would be needed.  The underpinning for the mixed 

methodologist was that:  

 
 ...each form of the data is useful for both verification and generation 
 of theory...in many instances, both forms of data are necessary...both 
 used as supplements, as mutual verification and, most important for 
 us, as different forms of data on the same subject, which when 
 compared, will each generate theory 
 

 (Glaser and Strauss, 1967 in Teddlie and Tashakkori, 2009, p.16) 

 

For Teddlie and Tashakkori (2009), the research questions were of 

paramount importance.  This, they argued, was the ultimate decision-making 

factor:  

 ...understanding will be accelerated when researchers realize that 
 some research questions can only be answered using QUAN 
 methods, whereas others can only be answer using QUAL methods, 
 and still others require MM 
      (Teddlie and Tashakkori, 2009, p.16) 

 

In Teddlie and Tashakkori (2009, p.16)  ‘MM’ referred to mixed methods.  

The research design has been discussed in terms of how researchers 

collect, analyze and report data:  
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 Research designs are procedures for collecting, analysing, and 
 reporting data in research studies.  They represent different models 
 for doing research and these models have distinct names and 
 procedures associated with them 
     (Creswell and Plano Clark, 2011, p.53) 
 
These models therefore include the quantitative, qualitative and mixed 

methods approaches.  Within each of these communities exist varying 

research designs and procedures.  White (2017) referred to the logic of 

inquiry as being how research design, ‘...is not about how to conduct 

research - the research methods - but rather about the logic of inquiry; the 

links between questions, data and conclusions’ (White, 2017, p.98).  Thus, 

the research questions dictate the chosen appropriate procedure for 

collecting, analysing and reporting the data.  It is up to the researcher to 

examine the research questions and make the decision upon which will best 

answer the questions being posed rather than a pre-determined preference 

or affinity towards either quantitative, qualitative or mixed methods (Teddlie 

and Tashakkori, 2009).  

4.3 Methods 

Just as research questions are the driving force behind the research design 

(Tashakkori and Teddlie, 1998; White, 2017), their importance is also 

extended to the research methods:    

 What is most fundamental is the research question - research 
 methods should follow research questions in a way that offer the best 
 chance to obtain useful answers 

    (Johnson and Onwuegbuzie, 2004, pp.17-18) 

The initial decision for the researcher was between a monomethod design 

and a mixed method design.  Monomethod designs are either qualitative or 

quantitative (Teddlie and Tashakkori, 2006) whereas mixed method designs 

include both (Johnson and Onwuegbuzie, 2004).  It is the consideration of 

how best to achieve answers to the research questions that determines the 

outcome as to whether a monomethod or mixed method design is employed 

(Tashakkori and Teddlie, 1998; Teddlie and Tashakkori, 2009; White, 2017).  

In terms of monomethod, a quantitative study would produce answers to all 
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three research questions whereas a qualitative study would neither measure 

nor predict and would thus be incompatible with the research questions.  

Thus, the decision was largely whether to conduct a monomethod, 

quantitative study or a mixed methods study.  The quantitative study would 

produce answers to all three questions; however, if it had concluded there, 

the researcher would have been unable to interpret the results fully.   

 

A qualitative phase immediately following the collection and analysis of the 

quantitative phase would ensure that research questions two and three could 

have a right-to-reply built into them.  As the researcher is removed from the 

respondents’ contexts and domain, this became an important phase.  Thus, 

how we measure teachers’ knowledge of and engagement (i.e., access) with 

educational evidence would be monomethod, quantitative.  Research 

question two, on what predicts teachers’ knowledge of and engagement with 

educational evidence, would be mixed method.  Finally, research question 

three, on whether the respondents’ involvement in an educational trial 

fostered greater knowledge and engagement of educational evidence would 

similarly rely on mixed methods.   

 

The researcher’s interest for mixing methods included: ‘triangulation, 

completeness, different research questions, explanation, unexpected results, 

credibility, context, illustration and diversity of views’ (Bryman 2006 in 

Creswell and Plano Clark, 2011, p.62-63).  The benefit of triangulation was in 

enhancing the validity by corroborating quantitative results with interview 

respondent findings.  This in turn led to completeness by giving a fuller 

account of the picture through having used both quantitative and qualitative 

phases.  As this study had different research questions, a mixed methods 

pragmatic approach followed the research questions on a question-by-

question basis (e.g., research question one was monomethod while 

questions two and three were mixed method). The need for explanation was 

another reason for pursuing a mixed methods approach.  As teacher 

demographic predictor variables were used which contained various 

demographics of the participants, a ‘right to reply’ was appropriate.  The 

mixed methods reasoning was also to deal with any unexpected results from 



 140 

the research questions two and three.  Credibility was another important 

factor in choosing a mixed methods design.  This was a recognition of the 

arguments made on epistemological beliefs (Renkl, Mandel and Gruber, 

1996) and paradigm-dependent criteria (Furlong and Oancea, 2005) in the 

preceding chapters.  Context was similarly important given the arguments for 

the situational (Simons et al., 2003) and tacit forms of knowledge in teaching 

and teachers.   Illustration meanwhile was to enrich and illuminate the 

quantitative results (Jick, 1979).  Lastly, the diversity of views reasoning was 

especially relevant to research question three which compared the 

experiences of teachers in the intervention group with the experiences of 

teachers in the control group.  These nine considerations underpinned the 

researcher pursuing a mixed methods approach.    

 

4.3.1 Mixed Methods 

 Once the researcher has identified that the research problem calls for 
 a mixed methods approach and reflected on the philosophical and 
 theoretical foundations of the study, the next step is to choose a 
 specific design that best fits the problem and the research questions 
 in the study  
     (Creswell and Plano Clark, 2011, p.53) 
 

Tashakkori and Teddlie (1998) stated that until the mid-twentieth century it 

was commonplace to pursue either quantitative research or qualitative 

research, but not both.  Between the 1960s and 1980s, the mixed method 

approach emerged to include either a sequential or parallel/simultaneous 

design in either an equivalent status design or a dominant/less-dominant 

design (Tashakkori and Teddlie, 1998, p.15).    The major aim, they stated, 

was not personal preference for a particular research method, but instead 

which research method could answer each research question best. 

 

There have been arguments that quantitative research methods and 

qualitative research methods are incompatible and any attempt to combine 

them will be futile given their opposite philosophies (Tashakkori and Teddlie, 

1998). Educational research, however, is a discipline which has been 
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associated with mixed method designs (Tashakkori and Teddlie, 1998). 

Mixed methods has been defined as simply mixing quantitative and 

qualitative research techniques:  

 Mixed methods research is formally defined here as the class of  
 research where the researcher mixes or combines quantitative and 
 qualitative research techniques, methods, approaches, concepts or 
 language into a single study  

     (Johnson and Onwuegbuzie, 2004, p.17) 

There are stated to be four designs available to researchers: ‘The four major 

types of mixed methods designs are the Triangulation Design, the Embedded 

Design, the Explanatory Design and the Exploratory Design’ (Creswell and 

Plano Clark, 2007, p.59).  Triangulation allocates the same time span for 

quantitative and qualitative and these are equally balanced in terms of 

priority; this is regarded as the most challenging of the four types (Creswell 

and Plano Clark, 2007). The authors stated an embedded design was useful 

where different questions needed to be asked during research requiring both 

qualitative and quantitative methods.  A dichotomy distinction highlighted 

either a concurrent or sequential nature: 

  
A mixed methods study involves the collection or analysis of both 
quantitative and/or qualitative data in a single study in which the data 
are collected concurrently or sequentially, are given a priority, and 
involve the integration of the data at one or more stages in the 
process of research 

      (Creswell et al., 2003, p.212) 

In all there were four options available, from ‘...four families of MM designs: 

sequential, concurrent, conversion, and fully integrated’ (Teddlie and 

Tashakkori 2006, p.12).  Within these four families, Creswell and Plano Clark 

(2011) provided six mixed methods designs for researchers:  the convergent 

parallel design, the explanatory sequential design, the exploratory sequential 

design, the embedded design, the transformative design and the multi-phase 

design (Creswell and Plano Clark, 2011, pp.71-72).    The researcher did not 

pursue the demanding concurrent design forms largely out of consideration 

for participants (as teachers) whose workload and time constraints were 

taken into account (Jerrim and Sims, 2019).  Sequential forms thus included 
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the explanatory sequential design and the exploratory sequential design 

(Creswell and Plano Clark, 2011).  This can be defined by where: 

 
 Sequential Mixed Designs are designs in which there are at least two 
 strands that occur chronologically (QUAN→QUAL or QUAL→QUAN). 
 The conclusions that are made on the basis of the results of the first 
 strand lead to formulation of questions, data collection, and data 
 analysis for the next strand. The final inferences are based on the 
 results of both strands of the study. The second strand of the study is 
 conducted either to confirm/disconfirm the inferences of the first 
 strand or to provide further explanation for findings from the first 
 strand based on the results of both strands of the study  

(Teddlie and Tashakkori 2003 in Teddlie and Tashakkori 2006, pp.21-22)   

The difference between sequential models is focused on which method is the 

starting point.  An explanatory design begins with the quantitative method 

whereas the exploratory method begins with the qualitative method.  

Explanation is the key to the sequential explanatory design through the 

means of qualitative research methods.  Nevertheless, the priority and weight 

is geared towards quantitative in the sequential explanatory design.  This is 

known as a dominant/less-dominant design (Tashakkori, and Teddlie, 1998, 

p.15) as opposed to an equivalent-status design (Creswell and Plano Clark, 

2011).  Research involving classroom-based teachers required a light-touch 

design and, ‘The explanatory design is probably the most straightforward of 

the mixed methods designs’ (Creswell and Plano Clark, 2011, p.83).  

Researcher-level considerations have also been put forward by Creswell and 

Plano Clark (2011) for selecting the sequential explanatory method.  The 

researcher may lean towards quantitative research methods, have prior 

knowledge on the relevant variables and access to resources for analysing 

quantitative data.  They also suggested the researcher had the time needed 

to conduct the two phases of this design.  However, as Tashakkori and 

Teddlie (1998) and White (2017) pointed out, the decision must be driven by 

the research questions.   

 

An exploratory design uses qualitative first and might be used for when there 

is no instrument or measure available to start with quantitative and may be 

working to develop a measure in the second, quantitative phase (Creswell 



 143 

and Plano Clark, 2007).  As there was a measure in existence (Nelson et al., 

2017) the researcher opted for the explanatory form of the sequential design.  

This was also because research questions two and three were largely 

framed towards predicting - relationships between variables - which required 

a quantitative approach.  Research question one, to conduct more robust 

and rigorous testing of an existing measure, largely dictated the approach 

between the two sequential options, for an explanatory design over an 

exploratory design, i.e., quantitative first.  Research question two and three 

link to another purpose of the design. The second research question was for 

‘...when the researcher needs qualitative data to explain quantitative 

significant (or nonsignificant) results...’ and the third research question for 

‘...when the researcher wants to form groups based on quantitative results 

and follow up with the groups through subsequent qualitative research...’ 

(Creswell and Plano Clark, 2011, p.82).   

 

4.3.1.1 Sequential Explanatory Design 

 

There are two variants of the explanatory design: the follow-up explanations 

variant and the participant-selection variant (Creswell and Plano Clark, 2011, 

pp.85-86).  The researcher uses the follow-up explanations variant because 

the first strand, the quantitative phase, was a significant part of the data 

rather than just using quantitative data primarily as a selection tool (i.e. the 

participant-selection variant).  The former, the follow-up explanations variant, 

is regarded as the more common of the two. Using a table in Creswell and 

Plano Clark (2011) the sequential explanatory model was understood as 

follows,  

 

 This design starts with the collection and analysis of quantitative data, 
 which has the priority for addressing the study’s questions. This first 
 phase is followed by the subsequent collection and analysis of 
 qualitative data. The second, qualitative phase of the study is 
 designed so that it follows from the results of the first, quantitative 
 phase. The researcher interprets how the qualitative results help to 
 explain the initial quantitative results. For example, the researcher 
 collects and analyzes quantitative data to identify significant predictors 
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 of adolescent tobacco use. Finding a surprising association between 
 participation in extracurricular activities and tobacco use, the 
 researcher conducts qualitative interviews with adolescents who are 
 actively involved in extracurricular activities to attempt to explain the 
 unexpected result 
     (Creswell and Plano Clark, 2011, p.71) 
 
 

Another influence guiding the researcher on the sequential explanatory 

model was a typology that included philosophical positioning as well as 

summarising the essential components, including how to mix the quantitative 

and qualitative strand:  

 
• Definition: Methods implemented sequentially, starting with 

quantitative data collection and analysis in Phase 1 followed by 
qualitative data collection and analysis in Phase 2, which builds on 
Phase 1 

• The paradigm:  postpositivist in phase one, constructivist in phase two 
• Level of Interaction:  interactive 
• Priority of the strands: quantitative emphasis 
• Timing of the strands:  quantitative first 
• Primary point of interface for mixing: data collection  
• Primary Mixing Strategies:  Connecting the two strands:  From 

quantitative data analysis to qualitative data collection Use 
quantitative results to make decisions about qualitative research 
questions, sampling, and data collection in Phase 2 

• Common variants:  Follow up explanations; Participant selection 
      
     (Creswell and Plano Clark, 2011, p.73-75) 
 

Data mixing can occur at four different time periods (Creswell and Plano 

Clark, 2011).  These time periods (in order) are at research design stage, at 

data collection (connecting) stage, at data analysis (merging) stage or at data 

interpretation stage.   As per the typology (Creswell and Plano Clark, 2011, 

p.73-75) mixing at data collection (connecting) was conducted.   

  
 This connection occurs by using the results of the first strand to 
 shape the collection of data in the second strand by specifying 
 research questions, selecting participants, and developing data 
 collection protocols or instruments  
     (Creswell and Plano Clark, 2011, p.67) 
 

In this research, the data mixing integration approach by methods used was 
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exemplified by connecting (Creswell and Plano Clark, 2011).  This was at 

data collection stage because the quantitative strand directed the researcher 

in forming appropriate questions for the interview and ensuring respondents 

were represented equally from those involved in the evidence-based project 

and also those not involved in the evidence-based project.  According to 

Creswell et al. (2003) and Creswell and Plano Clark (2011), connecting took 

place at data collection because data from qualitative strand was collected 

based on analysis of the quantitative strand.  The researcher had one major 

aim for the integration by methods namely, ‘explaining results’ (Creswell et 

al., 2003, p.188).  Another important discussion after integration by methods 

is the integration through interpretation, also related to data mixing within the 

sequential explanatory design.   Table 16 demonstrates the options available 

when interpreting or reporting findings: 

    Table adapted from: Fetters et al., 2013, p.2316 

The researcher has opted for a contiguous approach to reflect the sequential 

explanatory design through reporting and interpreting on the findings from 

the quantitative data which was used to influence the qualitative data 

collection.    In keeping with the sequential explanatory design, the next 

section on the quantitative phase aims to highlight its priority and provide the 

level of information required for an audit trail.  This is important as it is the 

quantitative phase that will drive the qualitative in terms of explaining results 

Table 16.  Integration through interpreting/reporting 

Approach  Description 

Narrative weaving qualitative and quantitative findings written 
together 

 contiguous qualitative and quantitative findings are 
reported in different sections  

 staged quantitative and qualitative are analysed and 
published separately 

Data transformation  Changing quantitative into qualitative (and 
vice versa) 

Joint display  Combining visually quantitative and 
qualitative 
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between experimental and control groups.   

An important consideration at this stage however is the dominant/less-

dominant design (Tashakkori, and Teddlie, 1998, p.15) nature of the 

sequential explanatory design (Creswell and Plano Clark, 2011; Tashakkori, 

and Teddlie, 1998).  As can be seen in figure 6., the research conducted for 

this thesis involves quantitative data collection and subsequent analysis prior 

to the commencement of the qualitative data collection stage and its 

analysis.  It should be noted that the emphasis, priority, weight and focus is 

on the quantitative strand.  In other words, the dominant/less-dominant 

design (Tashakkori, and Teddlie, 1998, p.15) was chosen over an equivalent-

status design (Creswell and Plano Clark, 2011).  This largely meant devoting 

more resources, time and analysis to the quantitative strand. 

Figure 6.  sequential explanatory design 

 

 

       (Creswell et al., 2003, p.180) 

This model has been expanded by using a visual display for the explanatory 

sequential study design procedure from Ivankova et al., (2006) in figure 7.  

Figure 7.  visual display for the explanatory sequential study design 
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  (Ivankova et al., 2006, p.16) 

 

Creswell and Plano Clark (2007; 2011) stated that the follow-up approach 

referred to following up on the significant and non-significant predictors.  

Nevertheless, the researcher was also bound by ethical guidelines which 

required sensitivity in interrogating certain predictors as well as taking into 

account practical considerations for the fifteen-minute long interviews.   

 

As such, making implicit or explicit decisions on the second strand, the 

qualitative phase, i.e., the interviews (Creswell and Plano Clark, 2011) meant 

taking a contingent approach.  For instance, an explicit decision was made 

not to refer to FSM% in the interviews given the sensitivities around the 

responses it might generate.  An implicit decision was made to forego asking 

on subject specialism because with such brief interviews remotely it would be 

uncomfortable for both the interviewer and respondent.  Unlike FSM%, this 

was more a judgement call given the competing demands for the questions, 

time for responses and general brevity of the interviews to respect teachers’ 

time constraints and workloads. In a sequential explanatory design, Creswell 

and Plano Clark (2011) stated that the researcher may crossover into two 

different paradigms, one in the postpositivist tradition for the quantitative 

phase and one in the constructivist tradition for the subsequent qualitative 

phase.  This shift is also held to limit how far the questioning in interviews 

could be speculative or rely on conjecture.   

 
The research questions in this study are directive of the sequential 

explanatory design (Tashakkori and Teddlie, 1998; White, 2017).  The first 

research question was tasked with how we measure teachers' knowledge of 

engagement with educational evidence.  Specifically, this was engagement in 

terms of access, i.e. teachers accessing online portals/conduits for research 

gathering purposes.  This question is unique in that it was assessed purely 

through quantitative means.   Research question one exists as evidence of 

the reliability and validity of the measures, ‘...two concepts that are used to 

Integration of the 
quantitative & 

qualitative results 
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judge the quality of educational measures’ (Lodico et al., 2010, p.230).  As 

research question two is correlational, ‘...correlational studies should always 

discuss evidence for the reliability and validity of their measures’ (Lodico et 

al., 2010, p.230).   

 

As such, research question one is a base on to which any conclusions drawn 

from the subsequent research questions must refer.  As stated, research 

question two is correlational, and ‘Correlational research is a quantitative 

method designed to show the relationships between two or more variables’ 

(Lodico et al., 2010, p.230). Research question two collected data on teacher 

presage variables (teacher demographic predictors), including formative 

experiences such as gender (Dunkin and Biddle, 1974) and acquired 

characteristics such as teacher experience or subject specialism (Coenen et 

al., 2018). Meanwhile, research question three was regarded as causal-

comparative in that teachers’ participation in the educational trial had already 

concluded but, unlike research questions one and two, there was now two 

groups to compare: those who were randomised into the intervention group 

and those who were randomised into the control group.  Causal-comparative 

research, also known as ‘...ex–post facto research, is a research approach 

that seeks to explain differences between groups by examining differences in 

their experiences’ (Lodico et al., 2010, p.13).  Thus, any inferences from 

research questions two and three referred back to research question one, as 

follows:   

 
1) How do we measure teachers' knowledge of  
engagement with educational evidence? 
   
 
2) What predicts teacher knowledge of engagement  
with educational evidence? 
       
 
3) Does being involved in an educational trial  
foster knowledge of engagement with educational evidence?   
                

It is important for research question one to be, ‘...realistically and practically 

measured...in relation to the reliability and validity of outcome measures’ 
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(Connolly et al., 2017, p.44).  In short, without research question one, 

research questions two and three should be regarded with a great deal of 

caution (Lodico et al., 2010).  

4.4 Quantitative Phase 

As the quantitative strand of the research had dominance over the qualitative 

strand (Creswell and Plano Clark, 2011; Tashakkori, and Teddlie, 1998), 

there was a necessity built into the research design for a quantitative study 

which was reasonably large.  The goal for this strand was to ‘...answer 

research questions by producing numerical data that represent various 

constructs and variables’ (Lodico et al., 2010, p.6).  The measurement of 

constructs is important as, ‘When constructs are measured in educational 

research, they are known as variables’ (Lodico et al., 2010, pp.6-7).  Thus, 

the dependent variables in the quantitative phase related to the constructs of 

knowledge and engagement (i.e., access).  However, the independent 

variables were based on the teachers’ demographic information, such as 

gender and length of time teaching.   

 

While research question one was a test of the validity and reliability of the 

knowledge and engagement constructs, research questions two and three 

were causal-comparative, which required examination of the independent 

and dependent variables: 

 
 Causal-comparative research, or ex–post facto research, is a 
 research approach that seeks to explain differences between groups 
 by examining differences in their experiences. Like experimental 
 research, it examines the effect of an independent variable (the past 
 experience) on a dependent variable  
       (Lodico et al., 2010, p.13) 
 

The process of representing this data was through regression modelling, with 

the knowledge and engagement measure as the dependent variable and the 

independent variables different groups, including for instance the Ofsted 

ranking of their school.  The regression models thus represented ‘Data 

display – reducing the quantitative data to, for example, tables and the 
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qualitative data to, for example, charts and rubrics’ (Creswell and Plano 

Clark, 2011, p.213).   

 
The quantitative data was collected twice, once in mid-to-late 2019 and again 

in early 2020.  This was data collection through the same survey having been 

administered twice with an approximate gap of six months between 

administration and collection periods.  This data was then analysed and 

interpreted as a pre-cursor for the qualitative phase which was influenced by 

the quantitative phase analysis and findings.  Thus, the following section 

details the participants in both of these survey administration periods.  While 

the first administration period garnered a large sample size there was 

significant attrition in the second administration.  Other features of note were 

the regression models which contained interesting data on the relationship 

between teacher-level variables and the outcomes measures.  The finding on 

the relationship between the group variable represents teachers in the 

intervention group as compared to teachers in the control group.  These 

encompass the quantitative-led answers to research questions two and three 

respectively.  As noted previously, these should be framed within the findings 

from the reliability and validity stage (Lodico et al., 2010). 

4.4.1 Participants 
 

The participants in the study were secondary school teachers of Chemistry in 

England who were involved in the Education Endowment Foundation’s 

Randomised Controlled Trial (RCT) of the SMART Spaces programme. 

These were teachers who had responsibility for teaching Key Stage 4 (year 

11) AQA GCSE Science double award in the academic year 2018/19.   In 

terms of the intervention group participants, these were teachers (selected by 

those schools randomised into the intervention group) who received training 

and support from the implementation team needed for them to deliver the six 

SMART Spaces lessons.  These teachers attended a half-day training and 

had an observed lesson visit and received resources and online support.  

This prepared teachers to deliver three exam revision lessons in week one 

(of Paper 1 content: AQA GCSE Chemistry) and three exam revision lessons 
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in week two (of Paper 2 content: AQA GCSE Chemistry) within a three-week 

intervention window shortly before sitting exams: Tuesday 23rd April – Fri 

10th May 2019. For the teachers in the control group, these were teachers 

from schools who had been randomised into the control group to be 

‘business as usual’ in their revision offer to their pupils.  These were 

identified to the evaluation team by school senior leadership teams (SLT) as 

counterparts to those in the intervention group.  

 

The researcher and the implementation process evaluation (IPE) team had a 

standing agreement from meeting in April 2018 to collaborate on a teacher 

survey after teachers’ lesson delivery had been completed and pupil 

Chemistry exams sat.  An online questionnaire originating from the IPE team 

was sent to each of the intervention and control groups’ teachers of 

Chemistry who had been included in the trial.   The researcher’s survey 

(using Questback) was completed by teachers after the IPE teacher survey 

had been submitted through an automatic re-direct function built in by the 

IPE team.  At the beginning of the researcher’s survey, consent was gained 

as well as future consent for contact by email with a final survey and/or 

telephone interview in January 2020. At the end of the survey, the researcher 

collected more in-depth demographic data, namely gender, years as a 

teacher, years at school, route into teaching, highest education level and 

subject specialism.  

 
Extensions to the data collection period amongst the IPE team meant that 

the researcher had to extend to April to allow a sufficient lag between post-

RCT survey and Follow-up survey completion.  The researcher obtained 

email addresses through consent in the first survey.  50 opted-out, leaving a 

possible n=269 to contact.  Teachers were contacted a maximum of three 

times (initial email and two reminders).  Despite this, n=112 did not respond.  

Such an attrition rate is an additional issue for reliability of the results.  The 

attrition may be due to questions over the researcher’s survey, the 

dependent variable and overall study design. Additionally, the survey was 

now being conducted directly from the doctoral researcher (as opposed to 
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attached to the IPE team as in time point 1) and was clear on its separation 

from the evaluation of SMART Spaces. 

 

In figure 8., the participants in the post-RCT survey totalled n=319, with 113 

in the intervention group and 206 in the control group, from an intended 50 

schools in the intervention group and 75 in the control group.  The follow up-

survey, in figure 8. Shows n= 157, and an attrition rate of 51%.  These 

participants were contacted via email to participate in a survey via a link. In 

the post-survey, this was done through a re-direct after teachers had 

completed a separate University College London’s Institute of Education 

(IOE) evaluator survey.  The follow-up survey, however, was administered 

directly via the researcher’s own university email account and sent only to 

those participants who had agreed to receiving an email from the researcher 

(n=269).   
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Figure 8.  Quantitative Phase:  Respondent flow diagram 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

The detailed information of participants is included in tables 17 and 18.  

Table 17. details the respondents in the first, post-RCT survey.  Table 18 

details the respondents from the follow-up survey.  These also include a  

breakdown of the participants by the independent variables. 
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*numbers fewer than sample due to optional field/no option selected 

Table 17.  Post RCT delivery survey respondents  n=319  
  
 Intervention     Control  Total 
Gender      
  Female 75  (  68%)  112    (  57%) 187  (  61%) 
  Male 35 (  32%)  86      ( 43%) 121  (  39%) 
Total 110 (100%)  198    (100%) 308  (100%) 
School rating (OFSTED)      
  Outstanding 27 (  24%)  63     (  31%) 90    (  28%) 
  Good 63 (  56%)  91     (  44%) 154  (  48%) 
  Requires Improvement 12 (  10%)  41     (  20%) 53    (  17%)  
  Inadequate 11 (  10%)  11     (    5%) 22    (    7%) 
Total 113 (100%)  206   (100%) 319  (100%) 
%Free School Meals (FSM)      
  0-9   4 (   3%)  101   (  49%) 105  (  33%) 
  10-19 27 (  24%)  47     (  23%) 74    (  23%) 
  20-29 29 (  26%)  37     (  18%) 66    (  21%) 
  30-39 28 (  25%)  20     (  10%) 48    (  15%) 
  40+ 25 (  22%)    1     (    0%) 26    (    8%) 
Total 113 (100%)  206   (100%) 319  (100%) 
 Chemistry Specialism      
  Yes 65 (  58%)  79      (39%) 144  (  46%) 
  No 47 (  42%)  123    (61%) 170  (  54%) 
Total 112 (100%)  202    (100%) 314  (100%) 
Highest Education Level      
  Undergraduate 22 (  20%)  37      (. 18%) 59    ( 19%) 
  Pg. Cert 65 (  60%)  121    (  60%) 186  ( 60%) 
  Master’s 16 (  15%)  30      (  15%) 46    ( 15%) 
  Doctorate   6 (    5%)  15      (    7%) 21    (   6%) 
Total 109 (100%)  203    (100%) 312  (100%)   
Teaching Experience (years)      
  NQT   4 (   4%)    6      (   3%) 10    (   3%) 
  1-4 18 ( 16%)  27      ( 13%) 45    ( 14%) 
  5-9 28 ( 25%)  47      ( 23%) 75    ( 24%) 
  10-19 41 ( 37%)  81      ( 40%) 122  ( 39%) 
  20-29 17 ( 15%)  35      ( 17%) 52    ( 17%) 
  30 +   3      (   3%)    7      (  3%) 10    (   3%) 
Total 111   (100%)  203    (100%) 314  (100%) 
Time at School (years)     
  Under a year 11      ( 10%)    9      (   4%) 10    (    3%) 
  1-4 49      ( 44%)  85      ( 41%) 134  (  42%) 
  5-9 21      ( 19%)  55      ( 27%) 76    (  24%) 
  10-19 25      ( 22%)  48      ( 24%) 73    (  23%) 
  20-29 4        (   4%)    7      (   3%) 11    (    3%) 
  30 + 1        (   1%)    1      (   1%)   2    (    1%) 
 Total 111    (100%)  205    (100%) 316  (100%) 
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*numbers fewer than sample due to optional field/no option selected 

 

Table 18.  Follow-up survey participants  n=157  
  
 Intervention        Control  Total 
 n=  59      n= 98        
Gender      
  Female 36 ( 62%)  56  ( 60%) 92    (  61%) 
  Male 22 ( 38%)  38  ( 40%) 60    (  39%) 
Total 58 (100%)  94  (100%) 152  (100%) 
School rating (OFSTED)      
  Outstanding 19 ( 32%)  30  ( 31%) 49    (  31%) 
  Good 30 ( 51%)  44  ( 45%) 74    (  47%) 
  Requires Improvement 4 (   7%)  21  ( 21%) 25    (  16%) 
  Inadequate 6 ( 10%)  3    (   3%)   9    (    6%) 
Total 59 (100%)  98  (100%) 157  (100%) 
%Free School Meals (FSM)      
  0-9 3 (5%)  51  ( 52%) 54   (  34%) 
  10-19 14 (24%)  27  ( 28%) 41   (  26%) 
  20-29 16 (27%)  10  ( 10%) 26   (  17%) 
  30-39 16 (27%)  9    (   9%) 25   (  16%) 
  40+ 10 (17%)  1    (   1%) 11   (    7%) 
Total 59 (100%)  98  (100%) 157 (100%) 
 Chemistry Specialism      
  Yes 34 (59%)  43   (  44%) 58   (  37%) 
  No 24 (41%)  55   (  56%) 98   (  63%) 
Total 58 (100%)  98   (100%) 156 (100%) 
Highest Education Level      
  Undergraduate 13 (22%)  15   (  16%) 28   (  18%) 
  Pg. Cert 32 (55%)  57   (  58%) 89   (  57%) 
  Master’s 8 (14%)  18   (  19%) 26   (  17%) 
  Doctorate 5 (  9%)  7     (    7%) 12   (    8%)  
Total 58 (100%)  97   (100%) 155 (100%) 
Teaching Experience (years)      
  NQT 1 (    2%)  2     (    2%) 3      (    2%) 
  1-4 8 (  14%)  12   (  12%) 20    (  13%) 
  5-9 14 (  24%)  23   (  24%) 37    (  24%) 
  10-19 26 (  45%)  40   (  41%) 66    (  43%) 
  20-29 9 (  15%)  16   (  16%) 25    (  16%) 
  30 + 0    4   (    4%) 4      (    2%) 
Total 58    (100%)  97   (100%) 155  (100%) 
Time at School (years)     
  Under a year 4     (   7%)  3      (   3%) 7      (    5%) 
  1-4 26   ( 47%)  41    ( 41%) 67    (  43%) 
  5-9 10   ( 18%)  28    ( 29%) 38    (  24%) 
  10-19 16   ( 28%)  22    ( 22%) 39    (  25%) 
  20-29 1     (   2%)  4      (   4%)   5    (    3%) 
  30 + 0  0   0    (    0%) 
 Total 57   (100%)  98    (100%) 155  (100%) 
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4.4.2 Measuring Instrument 

The interest in Nelson et al.’s (2017) research use survey (see table 19.) 

arose from the literature review which appeared to see evidence as being a 

line of defence against educational myths, trends and fads entering the 

domain of teachers.  Nelson et al., (2017) included a declarative knowledge 

item on the educational myth of visual, auditory and kinaesthetic in terms of 

learner styles (Elliot-Major and Higgins, 2019; Kirschner and Hendrick 2020; 

Howard-Jones, 2014; Pashler, McDaniel, Rohrer and Bjork, 2009; Riener 

and Willingham, 2010).  Similarly, they include another declarative 

knowledge item on the spurious evidence for Brain Gym® on drinking water 

(Howard-Jones, 2008).  Thus, whilst the attitudinal measure in Stoll et al. 

(2018) could offer a potential resource to examine teachers’ knowledge and 

engagement, the literature review highlighted the advantages of cognitive 

measures (Connolly et al., 2017; Cordingley et al., 2018; Earley and Porritt, 

2010).   

 

Thus, the researcher opted for a preference of the cognitive and/or 

behavioural measure over the attitudinal (Connolly et al., 2017).  The studies 

of Chhin, Taylor and Wei (2018) and Makel and Plucker (2014) demonstrated 

the need for greater replication in education.  This led to the decision to 

replicate the Nelson et al. (2017) knowledge of research findings and 

knowledge of research methods items.  The difference in the researcher’s 

study would be that these items could be applied to teachers participating in 

a randomised controlled trial, which in itself was one item on the test of 

research knowledge.  Furthermore, it would be a sample of secondary 

science teachers who may have a more specific interest in the scientific 

approach (Fenstermacher, 1994; Hodgkinson, 1957) than the original 

convenience sample in Nelson et al. (2017) of primary and secondary 

teachers, the latter across all subjects.  Nevertheless, the engagement 

measure required a deeper investigation and this researcher-designed 

measure is actually based on Nelson et al. (2017) who made reference to 

online conduits/portals with the EEF as an example but were not explicit to 

include all freely available portals/conduits with a searchable database.  The 
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researcher’s engagement measure is based on whether teachers access 

online portals/conduits for research purposes or not. 

 
The central measuring instrument used for data collections in the quantitative 

phase was respondent surveys.  The survey was thus a hybrid of items 

previously administered to teachers in England (Nelson et al., 2017) and 

researcher-designed items.  The survey by Nelson et al. (2017) is shown in 

table 19. along with the answers and the percentage if teachers in their study 

who answered correctly.  Teachers answered ‘true’, ‘false’ or ‘don’t know’ to 

eight statements pertaining to teaching and learning which are believed to 

currently have a relatively strong evidence base within educational circles 

(Nelson et al., 2017).  The final section of this National Foundation for 

Educational Research (NFER) survey was part of a wider attempt at 

measuring teachers’ research engagement (Nelson et al., 2017).  This final 

section tested respondents on their knowledge of research findings...  

 
 ...through a series of ‘true/false’ sub-questions focused on assessing 
 teachers’ knowledge of teaching and learning or whole-school 
 approaches with a strong, and relatively uncontroversial, evidence 
 base about best practice according to the evidence base on which the 
 EEF Teaching and Learning Toolkit is based  
       (Nelson et al., 2017, p.21) 
 
and their knowledge of research methods, which... ‘...aimed to achieve a 

measure of teachers’ current levels of research literacy – that is, their 

knowledge of different research methods’ (Nelson, et al., 2017, p.22) 
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Table 19.  Nelson et al., (2017) items 
 
 Knowledge of Research Findings (KRF) True/False 

Answer 
% correctly 
answered 

1 Drinking six to eight glasses of water per day improves pupil learning outcomes False 12 

2 Reducing class size is one of the most cost-effective ways to improve pupil 
learning outcomes False 54 

3 Extending the school day is more likely to improve learning outcomes for pupils 
on Free School Meals than pupils not on free school meals True 32 

4 Interventions that focus solely on raising pupil aspirations have little impact on 
learning outcomes True 18 

5 Setting pupils by ability improves learning outcomes for all pupils False 68 

6 Individual pupils learn best when they receive information in their preferred 
learning style (e.g. auditory, visual, kinaesthetic) False 25 

7 Peer tutoring (students supporting other students with their learning) usually 
benefits the pupil being tutored more than the pupil doing the tutoring False 55 

8 Homework has a greater impact on pupils’ learning outcomes at secondary 
school than at primary school True 29 

 Knowledge of Research Methods (KRM) Answer % correctly 
answered 

1 To provide an overview of the evidence base Literature Review 50 

2 To determine whether an intervention or approach has a direct impact on pupil 
learning outcomes RCT 28 

3 To understand how an intervention or approach works in practice Questionnaire 
and/or Interviews 42 

     Adapted from Nelson et al., 2017, p.22-23 
 

In the report, the NFER’s factor analysis combined KRF (Knowledge of 

Research Findings) and KRM (Knowledge of Research Methods) and 

reported a Cronbach’s alpha score of 0.5 (Nelson et al., 2017, p.25). 

Although this was a low result, the researcher felt by using a more 

appropriate test (KR20) on a sample limited to secondary school teachers, 

especially science teachers, this would reveal the item-level data in such a 

way that would be informative. The items in table 19. were also believed to 

comprise cognitive measures, which ‘...are generally associated with 

performance.  Often called ability tests, they usually assess skills or 

knowledge of a specific subject’ (Connolly et al, 2017, p.46).   

 

Meanwhile the researcher-designed items addressed the repository, conduit 

and portal dimension and is displayed in Appendix E, no.3 (see page 291).  

The NFER pilot study included consultation of ‘Online evidence platforms, 
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such as the EEF Teaching and Learning Toolkit’ (Nelson et al., 2017, p.12) 

as an item.  This was linked to their ‘...consultation of different sources when 

deciding on approaches to support pupils’ progress’ (Nelson et al., 

2017,p.13).  However, there are several online evidence platforms available, 

and so items representing these were included by the researcher to move 

beyond the EEF Teaching and Learning Toolkit. Such conduits or portals 

allow teachers to access evidence in a form that recognises teachers’ time 

and access is limited (Blamires, 2015; Gorard et al., 2017; 2019a; 2019b; 

Hargreaves, 1998; See et al., 2016).  Gorard et al. (2019a) also refers to this 

as modified evidence and passive transfer.  The researcher included only 

those conduits/portals which offered freely available, evidence-based 

teacher-focused research reports.  This excluded ResearchEd, TES, and 

other such online platforms.  The publication by the EEF in 2017 of the 

Secondary Guide for Science allowed for two items to also be added to the 

online conduits/portals, one on downloading of the EEF report, and one on 

an evidence-based finding inside the report.  The researcher-designed items 

(Appendix E, questions 2 and 3, pp.290-291)  were held to comprise 

behavioural measures, which ‘...explore a participant’s actions’ (Connolly et 

al., 2017, p.46). 

 

Nevertheless, it should be highlighted at this juncture that the knowledge 

measure is problematic.  From a content perspective, the knowledge 

measure is made up three different sub-themes.  For instance, it could be 

argued that one sub-theme addresses educational myths, i.e.: 

 

• Individual pupils learn best when they receive information in their 

preferred learning style (e.g. auditory, visual, kinaesthetic)  

and  

• Drinking six to eight glasses of water per day improves pupil learning 

outcomes 

 

Another sub-theme is perhaps more related to structural changes (changes 

arguably outside the classroom teacher – participant in this research - 

purview) i.e.: 
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• Reducing class size is one of the most cost-effective ways to improve 

pupil learning outcomes 

• Extending the school day is more likely to improve learning outcomes 

for pupils on Free School Meals than pupils not on Free School Meals 

• Interventions that focus solely on raising pupil aspirations have little 

impact on learning outcomes  

and  

• Setting pupils by ability improves learning outcomes for all pupils  

 

Lastly, two of the eight questions are classroom-focused but, from a content 

standpoint, may be peripheral to the teachers (as participants in this study) 

given peer tutoring is not commonplace or widely established and the 

homework question asks year 11 teachers in secondary schools (i.e., not 

primary-focused, e.g., as in year 7 teachers).  

 

• Peer tutoring (students supporting other students with their learning) 

usually benefits the pupil being tutored more than the pupil doing the 

tutoring 

and 

• Homework has a greater impact on pupils’ learning outcomes at 

secondary school than at primary school 

 

In this way, the knowledge measure – from a content perspective – may not 

be as directly or closely related to classroom-based year 11 teachers as 

could be the case.  In other words, an alternative, improved knowledge 

measure would be preferable.  

 

The researcher also undertook the selection of predictor variables based on 

the literature review and other factors such as data collection and time 

constraints (Humble, 2020). The researcher’s choice of independent 

variables came through a careful reading of the literature.  References in the 

literature to researchers’ anecdotal impressions of teachers became a key 
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resource (MacRae, 2019).  In table 20., the list of independent variables to 

be included in the analysis has been displayed. 

 

Table 20.  independent variables used  
Predictor Variable Description 

a Ever6FSM% the percentage of pupils who are eligible for free school meals 

b EXPER the years of experience a teacher has  

c CHEMI whether the teacher specialised in Chemistry or not 

d EDUC a teacher’s highest educational level 

e OFSTED the ranking of the school as reported by Ofsted 

f TSCHO the time a teacher has spent at their current school 

g GENDER the reported gender of the teacher 

 

Notable exceptions are the FSM% and OFSTED predictor variables.  These 

could not be collected through teacher surveys but instead required 

secondary data collection via the government website which held this data.  

This data collection was conducted by the researcher between July and 

December 2019 by accessing the governmental “Find and compare schools 

in England” online database at https://www.gov.uk/school-performance-

tables.  This required searching by the school name which reported the 

school’s Ofsted rank.  For the FSM% variable, this can be found within “Pupil 

population in 2018/2019” and the data for “Pupils eligible for free school 

meals at any time during the past 6 year”.  This is known as ‘Ever6FSM’ 

because this term applies to ‘...those pupils on roll in January 2012 that are 

known to have been eligible for free school meals (FSM) on any pupil level 

census in the last six years (known as ‘Ever FSM 6’)’ (DfE, 2012, p.4.)  As 

the data used is from 2018/2019 and states “Pupils eligible for free school 

meals at any time during the past 6 year”. this thesis uses Ever6FSM data. 

 
The predictor variables in table 20 were selected on the basis of the literature 

review.  TSCHO, OFSTED and Ever6FSM% because entries 1 and 2 in that 

table were assertions but without empirical evidence as a basis (Stoll and 

Fink, 1996; Stoll, 2003).  Teacher experience was included in recognition of 

the work by Dunkin and Biddle (1974) and Huang and Moon (2009).  
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Similarly, Coenen et al. (2018), Hendrick (2016), Philpott and Poultney 

(2018) and Taber (2007) ascribed important value to a teacher’s highest 

education level.  While Coenen et al. linked this to subsequent pupil 

attainment, Hendrick (2016), Philpott and Poultney (2018) and Taber (2007) 

regarded it as indicator of teachers’ inclination towards educational evidence.  

Nevertheless, the link to a propensity for evidence was stated without any 

firm empirical basis and as such required further study.  The chemistry 

specialism variable was included mainly because biology teachers commonly 

teach chemistry (SCORE, 2011) with Kraft, Blazar and Hogan (2018) stating 

that advanced subject knowledge was a prerequisite for teachers to be 

teacher coaches.  The researcher felt this could transfer or be applicable to a 

knowledge of evidence.  Gender was included by Dunkin and Biddle (1974) 

in their study of predictor variables in teacher characteristics and, in turn, was 

included by the researcher. Table 13 (MacRae, 2019, p.31) sets out in more 

detail these sources which influenced the predictor variables.   

 

The measuring instrument was used twice.  Methodologically speaking, this 

rested on the sequential explanatory design in which ‘Data analysis can 

occur at a single point in the process of mixed methods or at multiple points’ 

(Creswell and Plano Clark, 2011, p.212).  The ‘multiple points’ facility allowed 

the researcher to utilise the instrument at two points.  Pedagogically 

speaking, the decision to use the instrument twice was related to the notion 

of sustained change.  This was primarily to allow ‘...sufficient time between 

the professional development and the measurement of teacher and student 

outcomes’ (Yoon et al. 2007, p.5). In other words, the instrument was used 

almost immediately after teachers had delivered lessons following recent 

observations and coaching.  It was also used again six months after this 

point.  This also again related to the methodology in terms of being indicative 

of research design which is rigorous (Yoon et al. 2007). 

 

The quantitative phase existed in the context of conducting this study 

alongside an existing randomised controlled trial (RCT) independent of the 

doctoral research. As such, methodological decisions were made in relation 

to the trial which constrained the research design to a certain extent.  For 
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example, the researcher could only approach control teachers at the exact 

point after the implementation process evaluation (IPE) team from UCL had 

collected their teacher survey data (i.e., after the delivery of the lessons over 

a two-week period prior to GCSE exams).  This precluded any standard, pre-

trial opportunities alongside the live trial given the issues of priming and 

therefore contamination by administering the researcher’s survey any earlier.  

Similarly, the researcher had to be independent from the randomised 

controlled trial given the stipulations around conducting doctoral research.  In 

other words, the researcher maintained independence from the 

implementation and evaluation teams.  For instance, ethics applications and 

consent were separate as were the surveys, the aims and data.  There were 

certain trade-offs to this: the researcher’s survey was a re-direct after a 

longer IPE survey and attrition was apparent.  The follow-up survey six 

months later had significant attrition, and this transition from benefiting on the 

post-test by following a UCL survey to being a doctoral student contacting 

after a fallow period with a standalone survey had obvious adverse effects in 

terms of a major attrition rate for the follow-up. 

 
4.5 Qualitative Phase 

 

The qualitative phase required examination of the various approaches 

available as ‘In qualitative research, several analysis methods can be used, 

for example methods phenomenology, hermeneutics, grounded theory, 

ethnography, phenomenographic and content analysis’ (Bengtsson, 2016, 

p.8).  The lack of prolonged engagement in the field by the researcher meant 

ethnographic method would be incompatible (Creswell and Miller, 2000).  

Grounded theory, meanwhile, would have also been incompatible with the 

sequential explanatory design (Creswell and Plano Clark, 2011) and a 

dominant/less-dominant design (Tashakkori, and Teddlie, 1998, p.15).  As 

the approach was a manifest examination of teachers’ responses, 

(Bengtsson, 2016) hermeneutics would not have aligned well.   Similarly, 

phenomenology was regarded as a latent approach and would have also 

been incompatible.   
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Of these, content analysis is argued to be a feasible approach to qualitative 

research as well as being a common approach amongst teachers through 

their tendency towards transcripts of class sessions and classroom photos 

(Zeichner and Noffke, 2001). Content analysis also applies to teachers as 

they are familiar and comfortable with case studies (Kushner et al., 2001).  

Thus, content analysis through examination of a data source which was 

accessible to both researcher and respondent and took into account teacher 

workload (Jerrim and Sims, 2019) was the main factor.  Krippendorf (1989) 

stated that ‘The most obvious sources of data appropriate for content 

analysis are texts to which meanings are conventionally attributed:  verbal 

discourse, written documents and visual representations’ (Krippendorf, 1989, 

p.404).  Thus, the researcher pursued respondent interviews as the 

examination of verbal discourse through interview transcripts as the source 

for content analysis. 

 
4.5.1 Measure – semistandardized interview 
 

The qualitative phase of the research used respondent interviews, which 

Tracy (2013) defined as those which ‘...take place among social actors who 

all hold similar subject positions and have appropriate experiences, which 

attend to the research goals’ (Tracy, 2013, p.141). The sequential 

explanatory design involves making references to data in the interview to 

integrate the methods (Fetters, 2013, p.2316) to illuminate or enrich the data 

(Jick, 1979). The interview stance chosen is pedagogical which goes beyond 

a simple Question and Answer format and actually allows researchers to 

share or disclose their expertise on the subject matter (Tracy, 2013).  

Additionally, two of the respondents were known to the researcher from 

school visits and observations of practice.   The researcher utlilised the 

following four strategies: a four-point sampling approach (Robinson, 2014), 

an interview structure (Berg and Lune, 2013), an interview type and stance 

(Tracy, 2013), a questioning approach (Tracy, 2013) and a bias reduction 

framework (Norris, 1997).  These are made explicit due to the importance of 

the researcher-respondent dynamic in interviews (Guba and Lincoln, 1994).  

The impact or effect arising from the relationship dynamic between the 
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interviewer and the interviewee is something Guba and Lincoln (1994) 

highlight as having a significant impact on qualitative data and is treated 

accordingly through these techniques or strategies.    

 

The interviews were semistandardized (semi-structured) whereby the 

‘interviewer rules the interview’ (Kvale, 2006, p.484). Nevertheless, the semi-

structured decision was aimed at reducing the ‘interviewer effect’ or 

‘interviewer variance’ (de Leeuw, 2009, p.318). Formulating the interview 

structure is influenced by the interviewer and respondent dynamic, the 

respective knowledge base and methodological and ethical considerations 

(Guba and Lincoln, 1994; Kvale, 2006; Tracy, 2013).  The researcher opted 

for a semi-standardised (or semi-structured) approach based on the model in 

figure 9. by Berg and Lune (2013).  

 

Figure 9. Interview structure Continuum of Formality 

 

              (Berg and Lune, 2013, p.109) 

From figure 9., it was clear that Standardized Interviews would be 

inappropriate and ethically dubious.  This is because both the researcher and 

the respondent were from a similar professional background, level 

(pedagogical) and, in two cases, known to each other.  Unstandardized 

Standardized 
Interviews 

-Most formally 
structured. 
-No deviations from 
question order. 
-Wording of each 
question asked exactly 
as written. 
-No adjusting of level of 
language 
-No clarifications or 
answering of questions 
about the interview. 
-No additional questions 
may be added 
-Similar in format to a 
pencil-and-paper survey. 

Semistandardized 
Interviews 

-More or less structured 
-Questions may be 
reordered during the 
interview 
-Wording of questions 
may be flexible 
-Level of language may 
be adjusted 
-Interviewer may answer 
questions and make 
clarifications 
-Interviewer may add or 
delete probes to 
interview between 
subsequent subjects. 

Unstandardized 
Interviews 

-Completely 
unstructured 
-No set order to any 
questions 
-No set wording to any 
questions 
-Level of language may 
be adjusted 
- Interviewer may 
answer questions and 
make clarifications 
-Interviewer may add or 
delete questions 
between interviews. 
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Interviews have not been utilised in this research as the quantitative data 

highlighted that respondents’ knowledge and engagement with evidence was 

at an early stage and the researcher had three years of study and 

publications in this area. 

In a semistandardized interview (Berg and Lune, 2013), questions are 

generally structured although the wording may differ slightly.  Tracy (2013) 

outlined twenty-two question types that may be used in interviews.  Table 21. 

demonstrates that of these twenty-two, twelve are strongly relevant with five 

being central to the interview guide/schedule. 

Table 21.  Question Types for Interviews 

 Question Type Use (√) / Not use ( ) 
1 Behaviour and action questions √ 
2 Catch all question  
3 Closed-ended question  
4 Compare-Contrast question  
5 Data-referencing question √ 
6 Demographic question  
7 Devil’s Advocate question  
8 Directive questions √ 
9 Elicitation question  
10 Experience question √ 
11 Future Prediction question  
12 Factual Issues question √ 
13 Generative question √ 
14 Hypothetical question √ 
15 Identity-enhancing question  
16 Member reflection question √ 
17 Motive question √ 
18 Potentially Threatening question  
19 Probe question √ 
20 Timeline question √ 
21 Tour questions √ 
22 Typology question  

     Table based on Tracy (2013, pp.153-156) 

The shaded areas in table 21. were adjudged by the researcher to be 

incompatible with a semi-standardized interview and/or incompatible to the 

post-positivist paradigm, i.e., no.11 (future prediction) and 15 (identity-

enhancing) as these would have led to more subjectivity.  The remaining 
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twelve question types were believed to be consistent with illuminating and 

enriching quantitative findings (Jick, 1979) and are believed to revolve 

around no.5 (data referencing). These have been expanded upon in table 22. 

as these will be relevant in shaping the interview guide/schedule and 

developing codes in the analysis stage. 

Table 22.  Researcher’s Predicted Main Question Types  

 Question 
Type Definition 

1 Behaviour and 
action 
questions 

questions that ask about specific past instances and behavior 

2 Data-
referencing 
question 

an elicitation question that asks interviewees to reflect on data 
collected in the past 

3 Directive 
questions 

an umbrella label for the types of questions that direct interviews 
toward providing specific responses 

4 Experience 
question 

a question that prompts participants to tell stories that later 
questions can refer to and follow up on 

5 Factual Issues 
question fact-based “what” and “how” questions 

6 Generative 
question 

an umbrella label for non-directive, non-threatening queries that 
generate but do not dictate frameworks for interviewee’s responses 

7 Hypothetical 
question 

a question that asks interviewees to imagine their behaviors, 
actions, feelings, or thoughts in certain situations 

8 Member 
reflection 
question 

a directive type of “question” that involves the researcher sharing 
initial interpretations and asking the interviewee to comment 

9 Motive 
question 

a generative type of question, which asks interviewees why they 
are inspired to feel, act, or behave in a certain way 

10 Probe 
question 

follow-up question that pushes to a deeper level. Probes may be 
pre-planned or created on the fly, by repeating a portion of the 
respondent’s initial answer and asking for clarification 

11 Timeline 
question 

question that asks about the way a behavior, process, or activity 
unfolded in a linear fashion 

12 Tour 
questions 

question that asks for an overview of familiar descriptive knowledge 
or for memories about an activity or event 

     Table based on Tracy (2013, pp.153-156) 

While a quarter of the questions in table 22. are linguistic devices (3, 5, 6, 10) 

most of the remaining questions are concerned with respondent behaviours 

in a reflective sense (1, 2, 7, 9, 11) and/or experiences (4, 12). The 

remaining question related to the interview stance (8).  By drilling-down into 

the question types (Tracy, 2013) two things can be achieved:  the interview 

guide/schedule becomes more credible and the coding of the data more 
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systematic.  This, then, allowed for the design of an interview schedule which 

is included in appendix G. 

4.5.2 Participants 

As can be seen in table 23., a total of thirteen respondents were included in 

the qualitative phase. Six were teachers from intervention schools and seven 

teachers from control schools.  These teachers had completed the surveys 

and stayed in the study throughout.   The gender balance across the schools 

was seven females and six males.  Most of the schools in this phase were 

Ofsted-ranked as outstanding (four) or good (seven) with one school ranked 

as requiring improvement and one school ranked inadequate.  While the 

range of Ever6FSM% is represented across the schools, there was an 

imbalance, with respondents from control schools having noticeably fewer 

pupils eligible for Ever6FSM than respondents from the intervention schools.  

Chemistry specialism was similarly imbalanced between groups.  

Intervention group teachers were solely specialists in chemistry while control 

group teachers were split, three being specialists and four belonging to 

another subject such as physics or biology.  Two respondents had a 

master’s, one from either grouping, with one having a doctorate in the control 

group.   

There was a very balanced spread of experience across the groups although 

no teacher was a NQT or had thirty years’ service or more.  The majority of 

teachers had been at their respective schools for between one and four 

years.  Two in the intervention group had been at their school for between 

five and nine years while three in the control group had been in their school 

for 10-19 years.  The main difference between the respondents in the groups 

was that respondents from the control group appeared in the interviews to be 

heads of departments, which may explain the lengthier time at school and 

non-chemistry specialism prevalence.  Nevertheless, it is believed that, given 

the time and workloads demands and the hard to reach nature of the 

teaching profession, the participants represent a relatively balanced sample.  

Each is from a separate, distinct school.  Six respondents are from schools in 

the North of England, three from the South of England, three from Central 
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England and one from the East of England.  Two of the thirteen were known 

to the researcher from school visits during the trial.  The relevant range of 

demographics is displayed in table 23.  
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Table 23.  Respondent Interview Participants  n=13  
  
 Intervention                       Control   
 n=  6      n= 7   Total     
Gender      
  Female 4   3 7 
  Male 2   4 6 
Total 6   7 13 
School rating (OFSTED)      
  Outstanding 1   3 4 
  Good 4   3 7 
  Requires Improvement 0   1 1 
  Inadequate 1   0   1 
Total 6   7 13 
%Free School Meals (FSM)      
  0-9 0   5 5 
  10-19 1   0 1 
  20-29 0   2 2 
  30-39 3   0 3 
  40+ 2   0 2 
Total 6   7 13 
 Chemistry Specialism      
  Yes 6   3 9 
  No 0   4 4 
Total 6   7 13 
Highest Education Level      
  Pg. Cert 5   5 10 
  Master’s 1   1 2 
  Doctorate 0   1 1 
Total 6   7 13 
Teaching Experience (years)      
  NQT 0   0 0 
  1-4 2   1 3 
  5-9 1   2 3 
  10-19 0   3 3 
  20-29 3   1 4 
  30 + 0  0 0 
Total 6  7 13 
Time at School (years)     
  Under a year 0  0 0 
  1-4 4  4 8 
  5-9 2  0 2 
  10-19 0  3 3 
  20-29 0  0 0 
  30 + 0  0 0 
 Total 6  7 13 
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4.5.3 Trustworthiness 

 To develop trustworthiness in qualitative research, Lincoln and Guba 
 (1985) initially presented four criteria: credibility, dependability, 
 confirmability, and transferability. In 1994, Guba and Lincoln added a 
 fifth criterion, authenticity 

       (Cope, 2014 p.89) 

Credibility in qualitative methods requires domain-specific knowledge in that 

the findings are deemed credible if readers of the data who are from the 

same background or domain judge it recognisable (Cope, 2014).  Credibility 

in content analysis stems from the appropriacy and fit of the main, 

overarching categories, including those which emerge from an inductive 

approach, i.e., ‘other, unknown’ predictors (Elo and Kyngäs, 2007).  

Dependability in qualitative research methods requires more than one 

researcher in order to replicate the initial findings based on making the same 

kinds of process decisions and interpretations which would see the findings 

be similar without collaboration or discussion between the two researchers 

(Cope, 2014).  Confirmability is where the researcher’s influence is 

minimized in terms of shielding the process from her/his bias, stance or 

opinion and instead is focused on the respondent.  This can be achieved by 

including verbatim quotations from the respondents for each category (Cope, 

2014).  Transferability, meanwhile, is linked to generalisations and the 

application of the findings to other groups or contexts (Cope, 2014).  The 

notion of transferability requires an in-depth, detailed discussion of the 

participants and how they were selected as well as how the data was 

collected and how and why steps for the analysis of the findings were 

undertaken (Elo and Kyngäs, 2007).  This has also been linked to a balanced 

participant sampling process and includes discussions over attrition rates 

and opting-out rates (Robinson, 2014).  Authenticity is where the 

respondents’ experiences, emotiveness and tone has not been lost in the 

presentation of findings.  Confirmability within content analysis is similar to 

reliability which stems from an in-depth description of the analysis process in 

the results section (Elo and Kyngäs, 2007).  It can also be more reliable if the 

researcher uses verbatim quotes but ensures they do not have priority over 
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the researcher’s own interpretation or comment (Elo and Kyngäs, 2007).  

Quality in a content analysis approach can be enhanced by re-reading the 

interview transcripts while simultaneously filtering the information through the 

research questions (Elo and Kyngäs, 2007).  The main issue after this for 

quality is linked to presentation concerns. If the interview excerpts are lifted 

‘as is’ without comment, the researcher’s analysis suffers whereas if the 

extracts are overly abstract the richness and respondents’ narratives are lost 

(Elo and Kyngäs, 2007). The latter is similar to the criterion of authenticity for 

greater trustworthiness (Cope, 2014).  The complexity of the qualitative 

phase’s findings is an indication that saturation has occurred (Elo and 

Kyngäs, 2007).  However, having too many categories, including too many 

crossovers, suggests the analysis was not substantive enough (Elo and 

Kyngäs, 2007).  A useful tool for examining these criteria against paradigms 

has been taken from Creswell and Miller (2000).  This is an important 

consideration for studies which use a sequential explanatory design,   

 When the researcher moves to the qualitative phase that values 
 multiple perspectives and in-depth description, there is a shift to using 
 the assumptions of constructivism. The overall philosophical 
 assumptions  in this design change and shift from postpositivist to 
 constructivist as researchers use multiple philosophical positions 

     (Creswell and Plano Clark, 2011, p.83) 

Table 24. outlines the paradigms and lens for each and allows this thesis to 

gauge or measure its direction accordingly. 

Table 24.  Validity Procedures within Qualitative Lens and Paradigm 
Assumptions 

Paradigm 
assumption/Lens 

Post positivist or 
Systematic 
Paradigm 

Constructivist 
Paradigm 

Critical 
Paradigm 

Lens of the 
Researcher 

Triangulation Disconfirming 
evidence 

Researcher 
Reflexivity 

Lens of Study 
Participants 

Member Checking Prolonged 
engagement in the 
field 

Collaboration 

Lens of People 
External to the Study 
(Reviewers, Readers) 

The audit trail Thick, rich 
description 

Peer debriefing 
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      (Creswell and Miller, 2000, p.126) 

In terms of a post-positivist or systematic paradigm, the researcher found 

only one example - the audit trail - which was apparent in this thesis’ 

qualitative strand.   Triangulation for greater credibility and trustworthiness, 

this would involve using two or more data sources such as observation and 

an interview or teacher journals and researcher field notes.  However, as the 

researcher was following an external randomised controlled trial (RCT) and 

teacher workload concerns abound (Jerrim and Sims, 2019), this was not 

regarded as feasible.  While Creswell and Miller (2000) and Cope (2014) 

recommend the use of member checking, teacher workload (Jerrim and 

Sims, 2019) and the absence of any claim towards major societal change 

meant member checking was not pursued (Birt et al., 2016). There was also 

some doubt as to whether member checking is effective in increasing validity 

(Thomas, 2017). Similar qualitative studies, such as in Coldwell et al., (2017) 

did not appear to feature a member checking stage.  The audit trail (Cope et 

al., 2014) referred to the maintenance of ‘...original raw data to final themes, 

including the illustrative quotes’ (Gale et al., 2013, p.6).  As the researcher 

conducted full recordings of these interviews which were subsequently 

transcribed in full and used NVivo 12 to record the categorisation (Cope, 

2014), the audit trail requirements were met in full.   

Within the sequential explanatory design, Creswell and Plano Clark (2011) 

suggested shifting from a postpositivist approach to a constructivist approach 

for the qualitative strand.  They state the shift is from moving from 

systematicity to using researcher judgements and decisions.  Disconfirming 

evidence is stated to be achieved through having pre-defined categories and 

then selecting excerpts which not only supports but also rejects the category 

theme or principle (Creswell and Miller, 2000).  This is an approach used in 

The Framework Method (Gale et al., 2013) and thus is argued to add to the 

validity.  Prolonged engagement in the field (Creswell and Miller, 2000) is not 

readily apparent in this qualitative strand.  Although the researcher had 

visited schools and supported teachers on their lesson delivery, this was far 

short of the four-month minimum (Creswell and Miller, 2000).  A thick, rich 

description is arguably not achieved here because although there is 
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information on the demographics and contexts, there are no individual 

descriptors which give a vivid experience.  Thus, within the constructivist 

paradigm, there is a provision in the qualitative strand for disconfirming 

evidence. 

In a critical paradigm, there is argued to be researcher reflexivity by virtue of 

table 25. and a discussion of researcher bias using the seven types of bias 

from Norris (1997), including value preferences and commitments.  This is an 

important area for the thesis.  As discussed previously, suggestions of 

paradigm-dependent criteria (Furlong and Oancea, 2015), epistemological 

beliefs (Renkl, Mandl and Gruber, 1996) and recognisability (Groothuijsen et 

al., 2019) are believed to be credible arguments for teacher-level biases.  

Thus, the researcher felt using the classifications of bias from Norris (1997) 

in table 25 achieved a resource for examining similar possible biases in the 

researcher.  Collaboration is achieved through respondents being actively 

involved in the research e.g. collecting data for this study (Creswell and 

Miller, 2000).  While the respondents were active in another study, their role 

in terms of this thesis could not be described as collaborative.  Finally, 

although this thesis was reviewed by a doctoral supervisory team, this does 

not align with the peer debriefing requirements.   

Thus, the validity in this study is linked to the audit trail, disconfirming 

evidence and researcher reflexivity.  Validity in qualitative data is regarded as 

highly susceptible to error and bias (Norris, 1997).  The issue of error in 

interviews is not addressed at length although Easton (2000) divides into 

collection and interpretation issues, namely technical failures to record the 

interview e.g. equipment issues or noise interference resulting in lost data in 

terms of subsequent gaps in transcription.  Similarly, transcription errors can 

lead to misleading statements and, without member checking, undermine 

confidence in the research. The use of computer programmes can reduce 

the human fallibility concept (Norris,1997).  The notion of error however is 

regarded to be more concerned with errors as a result of the researcher 

introducing their biases such as fear and favour, prejudices, world views, 

beliefs and past experiences rather than at an instrumental error level 

(Creswell and Miller, 2000; Easton, 2000).  Norris (1997) sees error as 
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arising from the bias of the particular researcher (Norris, 1997). This has 

been categorised and includes the researcher’s reactivity, affinity, ability, 

value preferences and commitments, personal qualities as well as sampling 

(Norris, 1997, p.174).  The researcher reflexivity (Creswell and Miller, 2000) 

has been summarised into a table - Table 25. - outlining the researcher’s 

stance on each of these seven areas.   

Table 25.  Researcher bias  

 Biases (Norris, 1997, p.174) Possible researcher bias  
1 the reactivity of researchers with the 

providers and consumers of information; 
The researcher may have met some 
respondents during the training and/or 
coaching visits   

Both researcher and provider are 
classroom teachers but in different 
subject specialisms and education 
systems 

2 selection biases including the sampling of 
times, places, events, people, issues, 
questions and the balance between the 
dramatic and the mundane;  

 

The interviews will be conducted in 
January by telephone and the time-
bound nature may affect this. 

The opt-in nature of consent in repeated 
measures (three surveys/18 months) 
means that only those respondents who 
have stayed the course are favourable 
towards EBP 

3 the availability and reliability of various 
sources or kinds of data, either in general 
or their availability to different 
researchers; 

The interviews are conducted up to 
seven months after the teacher’s 
involvement.  Teachers may have 
moved schools after September and/or 
be participating in other research (and 
may have been asked not to 
participate).   

4 the affinity of researchers with certain 
kinds of people, designs, data, theories, 
concepts, explanations; 

The researcher’s work experience relied 
on a progressive, student-centred 
approach but has invested time into 
researching traditionalist, EBP 
approaches and has a balance between 
both. 

5 the ability of researchers, including their 
knowledge, skills, methodological 
strengths, capacity for imagination; 

The researcher has experience of 
practitioner enquiry and interviews for 
qualitative research for an MA and has 
studied, presented and written about 
EBP.   

6 the value preferences and commitments 
of researchers and their knowledge or 
otherwise of these;  

 

The researcher values both explicit 
instruction methods (Siegfried 
Engelmann/Barak Rosenshine) and 
implicit/dialogic learning approaches 
(Paolo Friere)  
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7 the personal qualities of researchers, 
including, for example, their capacity for 
concentration and patience; tolerance of 
boredom and ambiguity; their need for 
resolution, conclusion and certainty. 

The researcher is aware of the 
limitations within the social sciences and 
the limits or generalisations of the 
researcher’s study.  This is emphasised 
though understanding the issues 
surrounding causality.   

Table adapted from Norris (1997, p.174) 

According to table 26., reactivity and affinity (Norris, 1997) were believed to 

be the main sources of bias because the researcher shares the same 

profession as the respondents. However, despite this ontological and 

epistemological bias, the main source of bias is believed to arise not from the 

researcher per se but from non-responses from respondents who were 

among the least engaged which skewed the sample (Norris, 1997; Robinson, 

2014).   

Potential sampling bias and self-selection bias were major concerns because 

in this researcher’s study the attrition rate in the quantitative strand was high 

both in terms of non-response and non-consent.  In addition, the response to 

a general invitation to interview was extremely low with approximately only 

fifteen responses leading to the thirteen actual interviews.  Thus, it may be 

that only the most engaged or potentially engaged teachers were in the 

sample and teachers who were least engaged or least likely to be engaged 

were absent in the data.  Another area of potential bias is related to gender. 

Robinson (2014) stated that female teachers in the study population may be 

more inclined than the male population to respond.  Similarly, the education 

level of participants is another area of potential bias as Hendrick (2016) 

states that respondents with a higher education level may be more likely to 

remain engaged.  Therefore, the validity issues of error and bias may stem 

from the researcher and an influence based on his/her character but a 

greater threat to validity is believed to be from having a sample that is not 

fully representative of those least engaged in the research theme.  Therefore, 

the attrition rate and the data from those who have opted-out from being 

interviewed are important in the validity of the research. Robinson (2014) 

argues that sampling is the key to achieving transferability: 
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Table 26.  Transferability 

        (Robinson, 2014, p.26) 

 

and is vital in general trustworthiness or validity and reliability.  The approach 

used for this research is a maximum variation sample (Tracy, 2013) achieved 

by utilising the existing quantitative data from teachers. The data was used to 

determine a spectrum of teachers in terms of their evidence-based 

knowledge and understanding and drawing from this.  In order to enhance 

validity, the four-point approach from Robinson (2014) in Table 26. has been 

applied to the researcher’s approach.  From this, they key decision was the 

sample size (point 2) sample strategy (point 3) which became 13 for sample 

size (six from intervention/seven from control. Guest et al. (2006) studied 

data saturation in interviews and found that in purposive sampling with a 

group sharing characteristics in reasonably structured interview format, 12 

was the optimum number. 

 
4.5.4 Deductive content analysis 
 
At a basic level, ‘The key feature of all content analysis is that the many 

words of the text are classified into much smaller content categories’ (Elo 

and Kyngäs, 2007, p.109).  Another impression of content analysis is its 

systematicity:  

 Name Definition Key decisional issues 

Point 
1 

Define a 
sample 
universe 

Establish a sample universe, 
specifically by way of a set of 

inclusion and/or exclusion criteria. 

 

Homogeneity vs. 
heterogeneity, inclusion and 

exclusion criteria 

 

Point 
2 

Decide on 
a sample 

size 

Choose a sample size or sample 
size range, by taking into account 
what is ideal and what is practical 

Idiographic (small) vs. 
nomothetic (large) 

 

Point 
3 

Devise a 
sample 
strategy 

Select a purposive sampling 
strategy to specify categories of 

person to be included in the 
sample 

Stratified, cell, quota, 
theoretical strategies 

 

Point 
4 

Source 
the 

sample 

Recruit participants from the target 
population 

Incentives vs. no incentives, 
snowball sampling varieties, 

advertising 
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 In 1952, Berelson defined content analysis as “a research technique 
 for the objective, systematic and quantitative description of the 
 manifest content of communication” 
 
    (Berelson, 1952 in Bengtsson, 2016, p.9).   

 

According to Vaismoradi et al. (2013), content analysis is distinguished from 

thematic analysis by being closer to the quantifying end of the qualitative 

design spectrum.  This can be seen in the approach to conducting content 

analysis, where ‘the process is objective in that it does not matter who 

performs the analysis or where and when’ (Krippendorf, 1989, p.404).  This 

systematic analysis therefore is understandably positioned as quantifying 

qualitative research.  The data analysis approach used a manifest analysis 

which focused on what had been said rather than a latent analysis which 

would have focused on what was intended to have been said (Bengtsson, 

2016).  The method of content analysis can be used in a deductive or 

inductive way (Elo and Kyngäs, 2007).  The approach in this study was 

deductive as the researcher had a predetermined approach to the qualitative 

data collection and analysis and did not approach this phase with an open 

mind which inductive approaches require (Bengtsson, 2016) through 

reference back to the quantitative strand and findings.  In this way, the 

researcher conducted a manifest analysis through a deductive approach. 

Elo and Kyngäs (2007) stated that the decision to employ a deductive or 

inductive approach is determined by the presence or absence of pre-existing 

knowledge on the subject matter.  This refers mainly to an understanding of 

whether the qualitative study has been, ‘...operationalized on the basis of 

previous knowledge’ (Elo and Kyngäs, 2007, p.107).  Thus, a deductive 

approach to content analysis in the qualitative strand of this thesis is 

appropriate because under the sequential explanatory design, the function of 

the qualitative strand is to explain prior knowledge from the quantitative 

strand.  

An initial area of importance raised by Creswell and Miller (2000) for the 

qualitative phase was for the researcher to be clear on their positioning in 



 179 

terms of paradigm.  The following section describes the positioning, 

reflexivity and triangulation approaches in the qualitative phase.  The use of 

respondent interviews adhering to the sequential explanatory design meant 

the interview schedule was informed by the quantitative phase in terms of 

which questions would be included as significant predictors from the 

regression models as well as examining non-significant and other possible 

predictors.   

4.5.5 The Framework Method 

The researcher used NVivo 12 to design an analytical framework by creating 

codes for categories from the quantitative phase as a structure for the 

qualitative data.   Using NVivo 12 to create theme nodes (parents) and sub-

nodes (children), this approach (appendix G) is consistent with The 

Framework Method (Gale et al, 2013).   Framework matrices were used to 

interpret the results across all respondents.   

 

As discussed in the research design section, in a sequential explanatory 

design, the dominant/less-dominant design (Tashakkori, and Teddlie, 1998, 

p.15) approach means that the qualitative phase was less dominant.  

Consistent with such a design is the deductive content analysis approach.  

The deductive approach to content analysis has been defined as when the 

structure for the analysis already has some pre-existing knowledge base (Elo 

and Kyngäs, 2007).  This pre-existing knowledge base was provided by the 

quantitative strand which produced knowledge.  Consistent with this 

deductive content analysis is Elo and Kyngäs’ (2007) example of moving 

from the general (i.e., the regression models) to the specific (i.e., extracts 

from the interview transcripts).  It is commonplace in the sequential 

explanatory design to use a data display for qualitative findings, applying 

‘...qualitative data to, for example, charts and rubrics’ (Creswell and Plano 

Clark, 2011, p.213).   Therefore, The Framework Method was used with the 

qualitative findings for managing and analysing the data (Gale et al., 2013).   
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The decision to use The Framework Method was due to this dominant/less-

dominant design (Tashakkori, and Teddlie, 1998, p.15) within the 

researcher’s sequential explanatory design (Creswell and Plano Clark, 2011; 

Tashakkori and Teddlie, 1998).  The Framework Method is consistent with 

qualitative content analysis (Gale et al., 2013).  It is flexible enough so that 

instead of individual cases, the responses can be from homogenous groups 

under a defined theme or category (Gale et al., 2013).  It is also appropriate 

because the data is not overly heterogenous as it relates to a semi-structured 

interview which was designed based on prior knowledge, i.e. the results from 

the quantitative strand.  As stated, the researcher’s approach is for deductive 

content analysis and ‘...because the Framework Method is so obviously 

systematic, it has often, as other commentators have noted, been conflated 

with a deductive approach to qualitative analysis (Gale et al., 2013, p.3).  The 

Framework Method for the qualitative strand is however not limited to the 

deductive approach and Gale et al. (2013) stated it can be used with other 

approaches such as thematic analysis in an inductive approach.  

Nevertheless, the authors detail how the method is achieved under a 

deductive approach: ‘In the deductive approach, themes and codes are pre-

selected based on previous literature, previous theories or the specifics of 

the research question...’ (Gale et al., 2013, p.3).   

 

In the researcher’s case, the specifics of the research questions were pinned 

to research questions two and three because they had produced data on the 

relationship between variables which had been analysed and which became 

the content of the interview questions.  Research question one pertained to 

the dependent variable and was not a task upon which teachers were 

required to respond.   

 

Nevertheless, some qualitative researchers take issue with preconceived 

understandings, such as Watts (2013) who argues it is representative of a 

quantitative mindset.  His objection was that ‘It suggests the extracts are 

being used to support some preconceived understanding or hypothesis, or 

perhaps simply to allocate one or other participant (and their viewpoint) to a 

preconceived category’ (Watts, 2013, p.8). However, The Framework Method 
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is argued to be consistent with mixed methods research especially the 

sequential explanatory design, through pursuit of significant and non-

significant results from the quantitative strand in the subsequent qualitative 

strand (Creswell and Plano Clark, 2007).   

An important consideration from this was approaching the data analysis 

strategically, because ‘If the study has a deductive reasoning design, the 

researcher has to create a coding list before starting the analyzing process’ 

(Bengtsson, 2016, p.12).  Thus, the researcher used the NVivo 12 data 

analysis programme to create a categorization frame which began with the 

main or overarching category (from the significant/non-significant findings) 

and worked backwards to attribute sub-categories into generic categories 

under the main category of significant and non-significant findings from the 

regression models.  Elo and Kyngäs (2007) stated this was consistent with a 

structured matrix of analysis which allows selection of examples which do fit 

(significant and non-significant results) and aspects which do not fit: ‘other, 

unknown’ predictors.  This is also an example of where a deductive content 

analysis might also include elements of the inductive approach, ‘In this way, 

aspects that do not fit the categorization frame can be used to create their 

own concepts, based on the principles of inductive content analysis’ (Elo and 

Kyngäs, 2007, p.112).   

The framework matrices used shorter extracts under their themes/categories 

than Watts (2013) recommended.  He suggested extracts should be in the 

region of 40-150 words in length (Watts, 2013, p.8).  Shorter examples 

would, he argued, be ‘... to support some preconceived understanding or 

hypothesis...citing one-line extracts, horribly out of context, is not the way to 

go about it’ (Watts, 2013, p.8).  This approach, Watts stated, indicated a 

quantitative mentality.  Nevertheless, the researcher adhered to the 

principles of the sequential explanatory design with a dominant/less-

dominant design (Creswell and Plano Clark, 2011; Tashakkori and Teddlie, 

1998).   Additionally, Elo and Kyngäs (2007) stated the decision for the 

length of extraction from the text of the transcripts is dependent upon the 

research questions, the ‘...unit of analysis can also be a letter, word, 
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sentence, portion of pages or words, the number of participants in discussion 

or the time used for discussion’ (Elo and Kyngäs, 2007, p.109).   

4.6 Ethical Considerations 

This investigation required primary data collection and as such contact with 

respondents via online survey responses which collected email addresses 

were required.  Furthermore, emails between the researcher and respondent 

to participate in a follow-up survey were also required.  Finally, emails 

between the researcher and the respondents were required for requests to 

conduct an interview remotely by telephone.  The study did not require face-

to-face meetings or contain sensitive information or requests for information 

which could expose respondents to harm and was believed to be relatively 

low risk.   

Nevertheless, respondents were required to opt-in for surveys and read an 

information sheet and consent form and check a box to give consent.  In the 

first instance, the survey (appendix E) in June 2019 was via an automatic re-

direct following the implementation process evaluation team’s survey.  This 

brought respondents to the researcher’s own consent and information sheet 

(Appendix B) with tick box, opt-in functionality. Care was taken to inform 

respondents of their rights, including the right to withdraw their data.  The 

contact information of the researcher, the researcher’s supervisors and the 

information controllers at the university was made available to respondents.   

As a second survey was part of the research methods, an opt-out to being 

contacted by email with this survey link was also provided.   

The primary research to be conducted for this mixed methods study required 

ethical approval from the School Research Ethics Committee (SREC) within 

the School of Social Sciences, Education and Social Work (SSESW) in the 

Arts, Humanities and Social Sciences Faculty of Queen’s University Belfast.   

The survey required an approved platform which complied with General Data 

Protection Regulation (EU) 2016/679.  The university’s Information Services 

approved the use of Questback Essentials, an online feedback software 

platform which ensured survey feedback data were collected, stored and 
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processed to be GDPR-compliant.  Similarly, transcription of interviews 

conducted required ensuring no data would be stored in audio form out with 

the EU.  Ethical approval was granted by the SREC Chair on 31/07/2018.  

The researcher attended safe researcher training at the Northern Ireland 

Statistics and Research Agency (NISRA) in November 2018 and passed the 

assessment in December 2018.   

Confidentiality and anonymity were assured through the information sheets 

at each data collection stage (Appendices B and C).  Participants and 

schools were converted to a numeric pseudonym which was used for future 

data analysis purposes.  Original files were encrypted via secure storage on 

a password-protected computer and a password-protected file on such a 

computer.  In the qualitative phase, respondents were informed through an 

information and consent page (Appendix D) prior to selecting convenient 

days/times for interviews.  Identifiable comments were removed from the 

transcripts and analysis excerpts drawn from these edited versions.  

Interviewees were reminded that their name and the name of the school 

would not be used.   

4.7. Limitations of the methods 

The methods used for this investigation were respondent surveys for the 

quantitative phase and respondent interviews for the qualitative phase. 

Within a sequential explanatory research design these methods allow for 

survey feedback data and interpretive explanations of the data. 

Nevertheless, it was stated by Hodgkinson (1957) that no approach or form 

of knowledge in education should be taken without some attempt to address 

the limitations of the approach. 

Survey methods are prone to both sampling errors and non-sampling errors 

(Dalenius, 1983, pp.9-10).  Sampling errors relate to how representative the 

survey is of the population.  This is the difference between a census (total 

survey) and most other surveys which are samples of the population 

(Dalenius, 1983, p.9).  Thus, there are questions about how representative a 

non-total survey can be.  As surveys were administered only to teachers in 
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schools who had volunteered to be in an educational trial and of those, were 

only from those who had opted-in, information bias may be apparent.    

Non-sampling errors, such as a non-response rate or measurement errors is 

also a limitation.  Having poorly worded or poorly chosen questions and/or a 

weak survey design can be further limitations in surveys (Dalenius, 1983, 

p.10).  In terms of a non-response rate the issue here was for the second 

survey which suffered from noticeable non-response and is thus subject to 

non-sampling error .  Measurement error of the findings from a survey 

therefore require tests of reliability and validity.  The results of these tests 

affect how the findings from surveys can be interpreted (Lodico et al., 2010).  

The survey design also differs in terms of the question wording and this may 

adversely affect the subsequent response rates (Dalenius, 1983, p.14).  The 

usefulness of surveys differ also based on ‘the relevance of the expected 

results; the timeliness of the survey; and the wealth of details provided’ 

(Dalenius, 1983, p.11).   

With regards to the qualitative phase and the semi-structured interview 

method, there were limitations inherent in this approach also.  Respondent 

interviews were conducted remotely over the phone and for a period of 

fifteen minutes or less using a semi-structured format (see appendix F). One 

limitation of this method was the fifteen-minute time allocation.  Adams 

(2015) stated that one drawback with telephone interviews was that they are 

less engaging, relaxed and, as a result, shorter than in-person interviews.  

Respondent interviews were conducted with one teacher from one school, 

i.e., thirteen different schools for the thirteen interviews conducted.  Another 

limitation of these respondent interviews was the reliance of convenience 

samples.  Respondents were asked at the beginning of the second survey 

whether they would be willing to take part in a telephone interview.  Of those 

who opted-in, emails were sent to invite survey respondents to interview.  In 

all, only fifteen responses affirmed their willingness to be interviewed.  From 

this, only thirteen of the fifteen interviews scheduled materialised (two non-

response at the time set).  While the interview respondents are reasonably 
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diverse, there were issues in terms of convenience sampling and thus bias in 

the sample (Adams, 2015).  

4.8 Conclusion 

This chapter has detailed the mixed methods study which the researcher 

believes is the most appropriate study in answering of the research questions 

from chapter three.  The integration of quantitative and qualitative data 

through sequential explanatory design is regarded as the only feasible 

design given the aim and scope of the research questions and the limitations 

faced in terms of doctoral research being conducted alongside a multi-

stakeholder randomised controlled trial (RCT) and the independence of the 

implementation process evaluation team and the independence of the 

researcher.   The integration method of connecting in explaining results and 

following up on outliers or extreme cases hopes to shed light on one of the 

main research questions in so far as how teachers are (or are not) impacted 

by an educational trial and why.  The use of NFER research-use measures 

taken and then repeated is uncommon in educational research with most 

other surveys one-off or at a single time point.  Thus, the repeated measures 

in the quantitative phase, combined with subsequent qualitative data 

collection in a connecting method using respondent interviews, aims to meet 

the demands of the research questions in full. 
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Chapter 5.  Results and Discussion 

 Mixed method data analysis consists of analytic techniques applied  to 
 both the quantitative and the qualitative data as well as to the 
 mixing of the two forms of data concurrently or sequentially in a single 
 project or a multiphase project  
     (Creswell and Plano Clark, 2011, p.212) 
 
 
5.1 Introduction 

The literature review chapter revealed that i. the measurement of knowledge 

and engagement, ii. teacher demographic predictors variables as they relate 

to the teacher’s knowledge and engagement with research and iii. the impact 

of participation in an educational trial were all areas requiring further 

investigation.    In the design and methodology chapter, the researcher 

outlined the use of mixed methods research and a sequential explanatory 

design.  Furthermore, the chapter outlined the approaches to collect this data 

using survey methods and respondent interviews. The findings from the 

investigation into research questions one, two and three are reported in this 

section.  The results contained in this section, both the quantitative and 

qualitative results, should take into consideration the analysis of research 

question one in terms of the reliability score.  While research question one is 

quantitative, the findings for research questions two and three include both 

the quantitative and qualitative phases consistent with the sequential 

explanatory research design.  The data analysis, in line with Creswell and 

Plano Clark (2011), was conducted at multiple points, once for the first 

survey to produce answers to research questions, again in the second 

survey to check for any sustained change, and again in the respondent 

interviews to follow-up on the significant and non-significant results from 

survey analyses.  This is consistent with the sequential explanatory design 

where: 

 
 Data analysis can occur at a single point in the process of mixed 
 methods or at multiple points.  It also involved certain steps 
 undertaken by the researcher and key decisions made at different 
 steps   
    (Creswell and Plano Clark, 2011, p.212) 
 



 187 

These decisions have been referred to briefly in this section and are 

elaborated on in the previous and subsequent chapters.   

 
5.2 Quantitative Phase 
 
 
The quantitative results are derived from reliability and validity statistical tests 

and regression modelling of the data collected from the dual time phases in 

2019 and 2020.  The following sections introduce the data analysis  process 

and discuss the results before concluding with an analysis.  The sections 

highlight interesting findings as to reliability and predictor and context 

variables which relate to the outcome measures on knowledge and 

engagement.  Following the tests of reliability and validity, analysis of the 

data was conducted using regression analysis.  The use of regression was to 

look at relationships between teachers and evidence.  This could assist in 

better understanding what factors might explain a teacher’s knowledge or 

engagement with evidence.  It also was used as an indication of whether 

being involved in an educational trial fostered an engagement (in the form of 

access in terms of online conduits & portals) with, and a knowledge of, 

evidence.   

 

The researcher’s use of regression was on the basis that ‘...the aim of 

regression analysis is to construct mathematical models which describe or 

explain relationships that may exist between variables’ (Seber and Lee, 

2003, p.2).  This was important to the research as there is little data on 

teacher characteristics and evidence.  The researcher’s approach also 

reflects this, as using a regression analysis was a base for going into a more 

detailed or targeted study, as ‘...relationships do not necessarily imply causal 

relationships, but the presence of any statistical relationship does give us a 

starting point for further research’ (Seber and Lee, 2003, p.3).   
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5.2.1 Research Question 1:  How do we measure teachers' knowledge of 
engagement with educational evidence? 
 
The researcher’s interest was in conducting an analysis of the measures of 

knowledge replicated from the NFER (Nelson et al., 2017) and measures of 

engagement, in the form of access in terms of online conduits & portals, 

which were researcher-designed.  Reliability and validity are ‘...two concepts 

that are used to judge the quality of educational measures’ (Lodico et al., 

2010, p.230).  This is a key step as researchers should ‘...always discuss 

evidence for the reliability and validity of their measures’ (Lodico et al., 2010, 

p.230).  Therefore, research question one was primarily interested in 

providing evidence for the reliability and validity of the knowledge measure 

that was used by the NFER (Nelson et al., 2017).  This was to conduct a 

Kuder-Richardson formula (KR20) which, despite having dichotomous 

variables, had not been used by Nelson et al. (2017).  It was also concerned 

with an engagement measure, in the form of access in terms of online 

conduits & portals, in which items were more explicit in terms of 

online/conduit portal options than in Nelson et al., (2017). 

 
In order to gauge the reliability of the two knowledge and engagement 

measures, the researcher used the Kuder-Richardson formula (KR20).  The 

KR20 was analysed using STATA 16.0.  The use of Kuder-Richardson 

reliability estimate (reliability coefficient) reflects the dichotomous items used 

as opposed to Cronbach's alpha which has multipoint scales (Thompson, 

2010). Mohan (2016) summarised scale reliability into four categories:  

excellent, good, acceptable and questionable.  Table 27. displays the scales 

in relation to this.   

 
Table 27.  Scale Reliability 
 

Score Assessment 

.90> Excellent 

.80>.89 Good 

.70>.79 Acceptable 

.60>.69 Questionable 
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       Adapted from Mohan (2016 
 

 

 

Table 28.  reliability (n=319) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Using the item-rest correlation, any item between .15 and.50 was included 

i.e., removal of any item <.15 or .50> (Clark and Watson, 1995, p.316). For 

the engagement scale, this meant all eight items were included.  For the 

knowledge scale, four items were removed, leaving seven remaining items.  

This increased the coefficient from 0.5031 to 0.5794    

 

                   Table 29. KR20 reliability coefficient  

Scale Result 

Knowledge .5794 

Engagement (access) .6208 

     Stata 16.0/ KR20 ver. 1.2 (Caci, 1998) 

 

‘Values of (KR-20) generally range from 0.0 to 1.0....A rule of thumb 

commonly applied in practice is that 0.7 is an acceptable value... (Thompson, 

2010, p.667).  The results indicated that the scale was of questionable 

Engagement (access) Knowledge 

No  Item Item-rest 

correlation. 

No  Item. Item-rest 

correlation 

1 EEF .490 1 Class .418 

2 SUTT .432 2 Sett .302 

3 CCT .347 3 Vak .331 

4 NFER .288 4 Peer .171 

5 OECD .205 5 Exten .249 

6 CUREE .179 6 Home .053 

7 GUIDR .442 7 Water .037 

8 DUALC .202 8 Aspir .032 

   9 Rm1 .283 

   10 Rm2 .133 

   11 Rm3 .177 
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reliability.  Low reliability may be as a result of having too few items, too short 

a test, too many guesses as responses, and so on (Aylward and Stancin, 

2008).  Nevertheless, these were the only measures available which had 

been used at a large scale with teachers in England (Nelson et al., 2017). 

 

In terms of validity, the general rule of thumb for valid items was derived from 

Hogarty et al. (2005) as in table 30. With items ranked excellent, very good, 

good, fair or poor. 

 
Table 30.  Quality of Factor Solutions 

Score Assessment 

.71> Excellent 

.63> Very Good 

.55> Good 

.45> 

.32> 

Fair 

Poor 

     Adapted from Hogarty et al. (2005, p.203) 
 
An Exploratory Factor Analysis (EFA) of the two measures with a Principal 

Component Analysis (PCA) and single factor/no rotation was thus applied.  

Table 31.   reports the EFA for the items following the reliability stage.  

 
Table 31. Factor Analysis 

Engagement (access) Knowledge 

No  Item Component. No  Item. Component. 

1 EEF .700 1 Class .677 

2 SUTT .666 2 Sett .574 

3 CCT .587 3 Vak .563 

4 NFER .492 4 Peer .480 

5 OECD .362 5 Exten .472 

6 CUREE .316 6 rm1 .525 

7 GUIDR .654 7 rm3 .413 

8 DUALC .340    

 
 
The researcher thus proceeded on the basis that there were two factors in 

the survey, engagement and knowledge.   
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5.2.2. Research Question 2: What predicts teacher knowledge of 

engagement with educational evidence? 

 
In understanding which teacher demographic predictors are related to 

teachers’ performance on the measures from research question one, the 

relationship between these is held as important:  

 
 Usually we are interested in just one variable, called the response (or 
 predicted or dependent) variable, and we want to study how it 
 depends on a set of variables called the explanatory variables (or 
 regressors or independent variables)  
      (Seber and Lee, 2003, p.3)   

 

The researcher’s choice of independent variables came through a careful 

reading of the literature.  References in the literature to researchers’ 

anecdotal impressions of teachers became one resource (MacRae, 2019).  

In table 32., we can see the list of the independent variables to be included in 

the analysis. 

 

Table 32.  independent variables used  
Independent variable Description 

a Ever6FSM% five-point ordinal rank [researcher-designed] representation 
ranking Free School Meals % in each teacher’s school 

b EXPER six-point ordinal rank [researcher-designed] for teachers’ years of 
experience  

c CHEMI binary ‘yes/no’ variable for whether the teacher is specialist in 
Chemistry 

d EDUC four-point scale ordinal rank [researcher-designed] of highest 
level of education’ attained  

e OFSTED 
four-point ordinal rank [replicated from Office for Standards in 
Education, Children's Services and Skills] of each teacher’s 
current school’s Ofsted rating 

f TSCHO six-point scale ordinal rank for teachers’ years at present school 

g GENDER binary ‘yes/no’ for male/female  

 

Thus, the independent variables are the teacher demographic predictors as 

in table 32.   
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In the researcher’s case, the dependent variable was a teacher’s score on 

two tests, administered twice, as in table 33.  Tests were administered in 

June 2019, immediately after the end of the educational trial, and referred to 

here as ‘post-trial’ and administered six months later between January 2020-

March 2020 (depending on first test date of submission) and is referred to 

here as ‘follow up’.  Test 1 was a replicated measure from NFER (Nelson et 

al., 2017) of knowledge of research.  Test 2 was a researcher-designed test 

of teacher engagement, specifically accessing online research database 

portals/conduits.  In table 33, these have been visualised as Test 1a  and 

Test 1b of knowledge, replicated from the NFER measure.  Test 2a and 2b 

are the tests for engagement and researcher designed.  As in table 34., this 

knowledge test was administered either immediately after the educational 

trial (Test 1a) or six months later (Test 1b).  The only difference in Test 1b 

was that the least reliable items had been withdrawn otherwise the test was 

the same.    Tests 2a and 2b in table 34. follow the same time pattern of 

being administered immediately and then six months later respectively.  The 

main difference in tests 2a and 2b was that these were not tests of 

knowledge but tests of engagement.  Also no items required withdrawal in 

Tests 2a and 2b.   

 

Table 33.  dependent variables used 
Dependent variable Description 

Test 
1a Knowledge, post-trial Research methods & knowledge test (after 

trial) 

1b Knowledge, follow-up  Research methods & knowledge test (6 
months after trial) 

2a Engagement (access) , 
post-trial 

Visits to Portals and Conduits: activity record 
(after trial) 

2b Engagement (access) 
follow-up  

Visits to Portals and Conduits: activity record 
(6 months after trial) 

 

In table 33, Test 1a (knowledge) and Test 2a (engagement) were 

administered together immediately after the trial.  Similarly Test 1b 

(knowledge) and Test 2b (engagement) were  also administered together 
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approximately six months after Test 1a and 2a.   The dependent variable, 

also known as the outcome variable or response variable, is central to linear 

regression (Connolly et al., 2017).  In this, the dependent variable was the 

score each teacher received, one score for their knowledge (out of 7), as in 

1a) and again after six months as in 1b).  Meanwhile, their engagement (out 

of 8), as in 2a) and again after six months, as in 1b) (Table 33.).  The items 

which comprised the knowledge dependent variable are listed in table 2. of 

section 2.5.1.  Meanwhile, the researcher-designed engagement elements 

are listed in Appendix E, no.2 and no.3 (pp.289-290). 

 

Tables 34. and 35. are the predictor regression models which list all the 

independent variables (Seber and Lee, 2003). As there were more than one, 

these can also be referred to as multiple linear regression models (Crawley, 

2013; Douglas et al., 2001).  Firstly, table 34. for the Knowledge measure, 

replicated from the NFER (Nelson et al., 2017), states that there are some 

significant results, namely FSM, CHEMISTRY, EDUCATION AND 

EXPERIENCE. 

 
Table 34:  Knowledge predictor regression model 

 B SE B β t p 
(constant) 3.802 .586  6.493 .000 
OFSTED .033 .128 .016 .260 .795 
FSM -.177 .086 -.126 -2.072 .039** 
GENDER .052 .214 .014 .244 .807 
CHEMISTRY -.431 .213 -.118 -2.026 .044** 
EDUCATION .371 .137 .157 2.701 .007** 
EXPERIENCE -.340 .117 -.207 -2.905 .004** 
TSCHOOL .181 .126 .103 1.434 .153 
Observations  319     
R Square .069     
Adj. R Sq. .047     

 

As we can see in Table 34., the p value for FSM%, Chemistry specialism, a 

teacher’s education level and years of experience meet not only the <0.25 

value threshold but the more stringent <0.05 value (Humble, 2020).  In other 

words, there is a less than 5% probability that the results were random 

(Humble, 2020).   Looking at the standardised β and unstandardized beta B 
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figures, the model reports that a higher FSM% predicted a decrease of the 

post-trial knowledge score by .177 of a unit.  A specialism in Chemistry 

negatively predicted post-trial knowledge by .4 units.   Conversely, higher 

educational levels predicted improved aptitude on knowledge score by .3 

units.  A teacher’s years of experience was negatively associated with post-

trial knowledge by .34 units.  In terms of which of those had the strongest 

relationship with the score on the knowledge test, the standardized beta (β) 

is similar for Ever6FSM, Education and teacher’s years of experience.   It is 

important to note however, that the R Square values listed below this model 

are extremely small. As such, variance is not explained to any notable 

degree.  This means although there are significant variables, these cannot 

explain – to any great degree - why teachers performed in the tests as they 

did.  In short, this model offers significant predictors of teacher knowledge 

but these only explain the variations among the teachers to a small degree.  

In other words, there are other predictors not included in this model which 

could explain more about why teachers performed as they did. 

 

Moving on to table 35. For engagement, the main issue is that looking at the 

p-values, there were no significant predictors  

 
Table 35: Engagement (access) predictor regression model 

 B SE B β t p 
(constant) 1.544 .526  2.933 .004 
OFSTED -.038 .115 -.020 -.330 .742 

Ever6FSM .020 .077 .016 .260 .795 
GENDER .192 .193 .059 .996 .344 

CHEMISTRY -.109 .191 -.034 -.569 .570 
EDUCATION .120 .123 .058 .969 .333 

EXPERIENCE .109 .105 .076 1.038 .300 
TSCHOOL -.066 .113 -.043 -.585 .559 

Observations  319     
R Square .011     
Adj. R Sq. -.013     

 
As such, the model indicates a level of randomness and as such few 

conclusions can be made for the engagement predictor regression model 
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(Humble, 2020).   Thus model 34. in research question two was the focus for 

the researcher and subsequent analysis and interpretation. 

 
5.2.3 Research Question 3:  Does involvement in an educational trial foster 
knowledge of and engagement with educational evidence? 
 
In order to create the trial regression models, the researcher was concerned 

with the purposeful selection of independent variables that had a p-value of 

<0.50. (Humble, 2020, p.75).  While it is common to select p-values of <0.05 

‘...some important variables will be discounted too early in the decision-

making process’ (Humble, 2020, p.75).  The following four models show the 

results for including Ever6FSM, Chemistry, Education, and Experience and – 

importantly - respondent group (intervention v control) as an independent 

variable “GROUP” .  This GROUP predictor variable is at the core of 

research question three on whether involvement in an educational trial 

fosters knowledge of and engagement with educational evidence. 

 
 

Table 36: Knowledge (after trial): trial regression model 
 B SE B β t p 

(constant) 3.802 .516  8.005 .000 
Ever6FSM -.212 .095 -.152 -2.225 .027 
CHEMISTRY -.414 .214 -.114 -1.939 .053 
EDUCATION .354 .134 .151 2.643 .009 
EXPERIENCE -.249 .093 -.152 -2.679 .008 
GROUP .104 .261 .027 .399 .690 
Observations  319     
R Square .062     
Adj. R Sq. .047     

 
 

Table 37: Knowledge (trial + 6 months): trial regression model 
 B SE B β t p 

(constant) 4.809 .642  7.491 .000 
Ever6FSM -.229 .115 -.195 -1.988 .049 
CHEMISTRY -.427 .248 -.140 -1.718 .088 
EDUCATION .134 .153 .070 .872 .385 
EXPERIENCE -.237 .119 -.162 -1.989 .049 
GROUP .261 .306 .083 .853 .395 
Observations  157     
R Square .061     
Adj. R Sq. .030     
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Table 38: Engagement (access) (after trial): trial regression model 
 B SE B β t p 

(constant) 1.555 .466  3.337 .001 
Ever6FSM -.005 .086 -.004 -.057 .955 
CHEMISTRY -.173 .193 -.054 -.897 .371 
EDUCATION .156 .121 .075 1.289 .199 
EXPERIENCE .049 .084 .034 .584 .560 
GROUP .216 .235 .064 .915 .361 
Observations  319     
R Square .011     
Adj. R Sq. -.006     

 
 

Table 39: Engagement (access) (trial + 6 months): trial regression model  
 B SE B β t p 

(constant) 1.932 .720  2.682 .008 
Ever6FSM .072 .129 .056 .560 .577 
CHEMISTRY .138 .279 .042 .496 .621 
EDUCATION .163 .172 .079 .949 .344 
EXPERIENCE .037 .134 .023 .277 .782 
GROUP -.016 .343 -.005 -.047 .963 
Observations  157     
R Square .011     
Adj. R Sq. -.022     

 

 

As we can see across all tables, GROUP was not significant within the p-

value section.  Research question three investigated whether being 

randomised into the intervention group of the trial was related to improved 

knowledge and engagement.  The rationale was that only teachers in the 

intervention received face-to-face training, face-to-face coaching, evidence-

informed manuals and online resources.  They also delivered six externally-

designed, evidence-based lessons as the product of this.  The control group, 

however, received none of this.  As such, the results here for the GROUP 

predictor across all models are important in answering research question 

three. 
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5.2.4 Summary of Quantitative results 
 
Arguably the most important finding of the quantitative results is the issue 

with reliability and validity of the measures used for research knowledge and 

engagement.  In short, there is still work to be done to measure teachers’ 

knowledge of research (in the form of research methods and findings) and 

teachers’ engagement (in the form of accessing online portals and conduits) 

with research.  This comprised research question one and exposes issues 

with the way in which the NFER research knowledge measures were 

analysed and reported (Nelson, 2017).  Specifically, this was in terms of 

failing to have used Kuder Richardson-20 (KR20) for dichotomous variables.  

In addition, the NFER did not report their research knowledge measure by 

item which was another issue for interpreting such measures.  In this way, 

research question one, in using KR20 and reporting at an item-by-item level, 

is held to have demonstrated more robustly the state-of-play in terms of the 

need for reliable and valid measurements of teachers’ research knowledge 

and research engagement.   

 

In research question two, the aim was to answer what predicted teacher 

knowledge of and engagement with educational evidence.  An important 

point here is that the engagement models offered to significant results 

however the knowledge models did and as such the summary refers to the 

knowledge models almost exclusively. The knowledge regression models 

used reported that Ever6FSM% was related to the research knowledge 

outcome measure.  There was a relationship which suggests teachers in 

schools with lower percentages of pupils eligible for free school meals 

outperform their counterparts in schools with higher percentages of pupils 

eligible for free school meals.  Another result indicated that teachers’ 

educational level was a predictor in that teachers holding advanced degrees 

were outperforming teachers without an advanced degree on the knowledge 

measure.  Similarly, there appeared a relationship between non-specialists of 

chemistry having outperformed their chemistry specialists on the knowledge 

measure.  Lastly, teachers newer to the teaching profession appeared as 

having outperformed their more experienced counterparts.   
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Research question three was concerned with the relationship between 

teachers being in either the intervention group or the control group however 

this did not produce a significant result and consequently raises questions 

over how much impact participation in an educational trial has to offer 

teachers in terms of their research knowledge.   

 

Ultimately, and the issue of low reliability aside, the fact that the models did 

not explain the variance substantially meant  it was important to consider 

other predictors or alternatives to the researcher’s predictor variables.  

Nevertheless, the Ever6FSM%, educational level, years of experience and 

chemistry specialism predictors did report significance.  This, however, was 

not  the case for research question three and the intervention versus control 

group distinction.  Together, these quantitative findings shaped the 

qualitative phase and the findings from the qualitative phase are discussed in 

the following section. 

 
5.3 Qualitative phase 
 
The qualitative findings have been organised into framework matrices as 

discussed in the design and methodology chapter (section 4.5.5.).  This is so 

that multiple respondent interviews can be presented succinctly (Gale et al., 

2013).  These have been included under their respective research questions.  

One important point is that research question one was not referenced here 

as the measurement tests were not designed to be followed up in the 

respondent interviews given their complexity and the approach used in terms 

of statistical tests.  As such, this section begins with research question two 

and predictor variables before moving on to research question three and the 

influence of being in either the intervention or control groupings.   The 

significant predictor variables from the quantitative phase were Ever6FSM%, 

Chemistry specialism, highest educational level and experience.  A decision 

was made not to refer to FSM% or chemistry specialism due to the sensitivity 

around such lines of questioning.  The respondent interview transcripts were 

initially read through with pre-existing knowledge applied (Elo and Kyngäs, 
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2007).  This was from the quantitative findings analysis in mind and was 

aligned to a deductive content analysis.  In summary, the researcher firstly 

reviewed the transcripts for references to highest level of education, years of  

experience and the experiences of being in either the intervention or the 

control group.  This was because these were the significant predictors of 

teachers’ knowledge of educational evidence to which the researcher made 

direct reference to in the interview (Appendix F).  The researcher adjudged 

certain responses or utterances to be meaningful and substantive (Watts, 

2013) and these were included in NVivo 12 under their corresponding 

category, e.g. ‘years of experience’.  The transcripts were then re-read with 

the low explanation of variance from the quantitative analysis in mind.  

Specifically, this was to look for utterances in which teachers offered 

suggestions other than years of experience, highest education level attained 

and intervention or control grouping.  This was again a purposeful provision 

in the interview schedule based on the explanation of variance limitations 

within the quantitative findings (appendix A.).  These were initially marked as 

‘other’ in NVivo 12.  After these steps had been concluded, the researcher 

examined the excerpts under their corresponding categories: ‘years of 

experience’ ;  ‘highest level of education’ ;  ‘experience of intervention or 

control grouping’ ; and ‘other’.  This created sub-nodes (as seen in tables 40-

44). A fuller example of this process can be seen in Appendix G 

 

 
5.3.1 Research Question 2: What predicts teacher knowledge and 
engagement with educational evidence? 
 
The two predictor variables for research question two were a) highest 

educational level and b) teachers’ years of experience.    Firstly, teachers 

were asked to consider what relevance advanced degree study might have 

on teachers’ knowledge and engagement with evidence (appendix F).  Table 

40. summarises the main findings in the framework matrix.  The most 

consistent impression was that it was dependent upon the kind of study 

undertaken as to whether it might aid knowledge and engagement in this 

way.  Similarly, alternatives were offered in terms of school-based, 

educational leadership qualifications which are not within the academic or 
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university domain such as the NPQ or NPQSL.  Lastly, the school was 

referred to as being more influential than individually-held degrees and 

degree content.  The relevant findings from the respondent interviews on 

educational level predictor have therefore been displayed in table 40. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

 
Thus, table 40. offered a mixed response to the results from the quantitative 

phase that education was a predictor variable.  Although the respondents 

indicated advanced degree study at master’s or doctoral level might have an 

effect in attaining knowledge through seeking for evidence, the caveat was 

that this was dependent upon each teacher’s specific study area.  There 

were comments however that teachers doing advanced degree study was 

positive but there was some crossover on the idea that this did not 

automatically lead to greater knowledge of educational evidence, as:  

 
 “it is dependent on what that next level actually was. I think if you are 
 doing a PhD, especially in science, there is almost an engrossment in 

Table 40.  Predictor Variable:  Teachers’ educational level 
Educational level seen as 
important because... 

Education level seen as less important 
because... 

 
...teachers will have spent more 
time looking at evidence-based 
research,  

 
...education moves on, need to constantly 
update it or disappears into background, 
 

because it forced them to actually 
have to look, 
 

the school determines the focus, and that 
will be teachers’ focus too (x2), 

and they showed a willingness to 
study beyond their PGCE, 
 

it is no mean feat to pull off a master’s while 
teaching, 

and be more confident in 
implementing research in context, 

abroad it is celebrated, but not in England, 
 

as a mind set to be mirrored in 
classroom 

teachers with advanced degrees differ in 
terms of being ‘research-led’ or not, 

 
as well as for delivering 
professional development to other 
teachers 

 
The NPQ/NPQSL (x3) is an alternative to 
advanced degree which fosters research 
also 

  
 
...if... 
 

 

they can distinguish between weak 
v quality research 

 

...but...    
depends on what the focus was of 
their advanced degree (x4) 
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 the hypothesis you are testing, not necessarily about the learning 
 styles” 
 
 
Nevertheless, short-termism and school-level issues were mentioned as 

overriding teacher-level agency in study or enquiry, with one respondent 

linking it to results: 

 
 “...there is also a focus on results, unfortunately, so it is all about what 
 impacts here and now, and not long-term studies” 
 
Another respondent linked it to contemporary issues in a temporal context: 
 
 “...you are kind of told like, ‘this is what your school’s focusing on’ and 
 it might be a bit more of like a narrow field and you’ll focus on what the 
 school’s sort of big issues are at the time” 
 
In this way, the respondent interviews suggested that there were reasons as 

to why the quantitative phase indicated that having a higher educational level 

was related to improved knowledge of educational evidence.  Nevertheless, 

this was felt to be dependent upon what was studied and also questioned in 

terms of translating to any wider, school-level change.  It was also suggested 

that NPQ or NPQSL may be an influence which was not considered in the 

quantitative phase. 

 
Moving on to the next framework matrix  - for the teacher experience 

predictor - a teacher’s years of experience was found to be a significant 

predictor on teachers’ knowledge of research.  Specifically, the quantitative 

phase suggested that there was a positive relationship between teachers 

newer to the profession and their knowledge of educational evidence.   

 

Table 41. displays the relevant reasons teachers offered in response to a 

generic enquiry into the relationship between teachers’ years of experience 

and knowledge of research.  Here, there was much more synchronicity 

between the quantitative phase which pointed to a relationship between a 

teacher with less years of experience having performed better on the 

knowledge measure than their more experienced counterparts.  In table 41., 

the framework matrix contains the relevant assertions made by teachers 

which supported this.  Largely, table 41. had two ideas as to why teachers 
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newer to the profession might have performed better on the cognitive 

measure:  improved initial teacher education and more activity in the early 

years of teaching.  Similarly, experienced teachers were viewed as not 

having had this in their initial teacher education, as holding more trenchant 

beliefs and as being jaded and disinterested. 

 

 

 
In reference to table 41., some respondents referred to age unprompted.  

One respondent linked being younger to engagement with educational 

evidence: 

 

Table 41.  Predictor Variable:  Teachers’ Years of Experience 
 
In Initial Teacher Education (ITE)... 

 
Experienced/longer serving teachers... 

 
...ITE used evidence base purposefully in 
teacher training three years ago,  

 
...never got into the habit; no research 
access back then; experience trumps 
evidence, 
 

 ...if it uses evidence base in teacher 
training, teachers will be more confident in 
terms of research, 

got into routine, not as interested as 
looking anymore 

 
...if it uses evidence base in teacher 
training, teachers will be more positive in 
terms of research 

longer it has been, more their judgements 
build up, harder it is to change, 

 
 
...thus... 

more experienced and may be a little bit 
hesitant to change, 

 
Newly/Recently Qualified Teachers... 

not as enthused towards end of career,  

 
...will be more engaged in evidence 

“you name it, I have done it, worn down 
by it all!” 

 
...will be more active in seeking out 
research in their first three years 

 
...but... 

...have more of a need/reason to seek out 
research 

...years teaching won’t have much effect, 
some are interested in research, some 
aren’t, 

 
...but... 

 
personality/openness to trying new things 
more a deciding factor than experience 

...could be too worried and preoccupied 
with learning core duties to seek out 
research  

 
...or... 
 

 If more experienced, more willing to 
engage with evidence  
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 “I would say that probably the younger you are I would say the more 
 engaged in evidence-based education” 
 
Another respondent linked positivity towards research to younger teachers: 
 
 “Sort of newer staff, younger staff, who have gone through this sort of 
 thing and it’s been part of their sort of training - when they’ve been 
 teacher training - those staff tend to be a little bit more sort of like 
 positive about what you’re talking about in terms of latest research 
 and things like that” 
 
Similarly, another respondent linked confidence to age with regards to 

evidence: 

 
 “Younger teachers who are more recently out of their kind of studying 
 are more likely to be confident with a lot of those things” 
 
Thus, although the researcher specifically avoided referring to teachers in 

terms of age - preferring instead to use ‘years since initial teacher education’, 

respondents nevertheless linked age to evidence voluntarily.  This was not 

evident when discussing experienced teachers where it was.  In one 

interview, teacher judgements were referred to as preventing engagement 

with evidence: 

 
 “I think you build up your own judgements of teaching and I think the 
 longer it has been, the harder it is to change your own experience of 
 that” 
 
One respondent suggested the saturation of new ideas had led to a 

weariness: 

 
 “There is a certain level of cynicism that creeps into you after a while, 
 if you are not careful, just because I have been through a number of 
 different teaching styles, teaching … you name it, I have done it, and, 
 yeah, after a while you just kind of get a bit worn down by it all” 
 
Another explanation was diminishing returns later on in careers:  
 
 “I think people who are coming towards the end of their career might 
 not be as enthused about looking into things” 
 
Nevertheless, table 41. shows there was some disagreement that newly or 

recently qualified teachers were necessarily better placed to have better 
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knowledge of and engagement with evidence.  One respondent felt 

willingness relied on an element of experience: 

 
 “I do think it’s probably more skewed towards the more experienced 
 teachers who are more willing to engage and willing to read and 
 willing to kind of try things out”  
 
This willingness may arise from flexibility from being experienced:  
 
 “I think it’s then easier to change one or two aspects of your lesson 
 rather  than if you’re a bit of a novice then you could kind of be almost 
 worrying about too many things” 
 

In this way, table 41. aligns closely to the results of the quantitative phase 

which was that there was a relationship between teachers newer to the 

profession and an improvement in research knowledge. 

 
5.3.2 Research Question 3:  Does involvement in an educational trial foster 
knowledge of and engagement with educational evidence? 
 
 
The quantitative phase results suggested that there was no evidence to 

indicate that participation in the intervention group was related to any 

discernible gains in terms of research knowledge.   The intervention teachers 

received training, coaching, resources and conducted up to six hours of 

delivery on externally designed and planned evidence-based lessons.  

Nevertheless, the findings from the quantitative phase in table 42. did not 

suggest advantages for the intervention group teachers when compared to 

their counterparts in the control group who did not receive training, coaching, 

resources or conduct trail lessons.  Table 42. indicates that this may be 

twofold:  teachers in the intervention group benefitted to the extent of the 

trial’s focus only and control group teachers had also been influenced up to 

the randomisation point. 
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In table 42., the notion that teachers in the intervention group were 

benefitting only to the extent of the trial’s focus or the trial’s aims was echoed 

in that students appeared as the focus in teachers’ minds:  

 
 “It was mainly for the students, really. Us teachers, it was of interest 
 to try it out and give it a go and it was different for class lessons, but I 
 found it was just more benefit for students” 
 
This consideration of the student was reported to be a catalyst to engage in 

research and develop teacher knowledge: 

 
 “Some of the kids were quite sceptical about it, so we had to do our 
 research to explain to them why we thought it was a beneficial 
 exercise as well, so that meant that we had to do a bit of research 
 before we delivered the sessions, to explain to them why we were 
 doing  it” 
 

Table 42.  Trial participation (Intervention v control) 

 as a change 
in practice 

as a change in 
resources 

as reflective as  
feedback 

 in
te

rv
en

tio
n  

continued 
using spacing 

 
usual revision 
session was 
skipped 

got teachers 
talking 

kids on board meant 
teachers on board 
 

now staggering 
homework  

 
copying 
intervention for 
Biology & 
Physics 

another way of 
thinking 

pupils reported 
improvements after exam 

now re-
considering 
revision and 
recall 

 
intervention 
group had the 
advantages 

refreshed pre-
existing ideas 

 
...but... 

 
...but... 

  
...but...  

Good for low ability groups; 
Bad for high ability groups 
(x2) 
 

Intervention 
was for pupils, 
not teachers 

 didn’t take out of 
comfort zone 

adverse impact on farewell 
lessons; 

co
nt

ro
l 

 
doing spacing 
already (x4) 

 
questioned 
current revision 
resources (x2) 

 
knowledge of 
being a control 
group 

 
more aware of research 
output 

pre-
randomisation, 
looked at 
spacing 

 while completing 
IPE surveys 

raised professional status, 
minimally 
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Gaining the buy-in of students was linked to the subsequent buy-in of 

teachers: 

 
 “Once they [the teachers] realised that the kids were onboard as well 
 everybody was pushing in the right direction” 
 
 
However, perhaps most importantly for understanding why research question 

three in the quantitative phase did not discern between intervention group 

teachers and control group teachers was the idea that control groups were in 

the trial as a result of interest in research already.  In this way, up until the 

randomisation stage, control group members had already begun activities 

into the research evidence behind the trial’s theory.  In this way, benefit for 

teachers in intervention groups might be restricted to the particular trial 

content and resources without any extraneous gains.  Similarly, control 

groups may already have had substantial exposure and activity early on, 

between recruitment and randomisation stages.  The qualitative findings 

suggest that teachers in the intervention group gained a lot in terms of 

knowledge from a spaced learning pedagogy perspective but no suggestion 

was offered as to any wider change in practice in terms of knowledge or 

engagement with evidence. 

 
 
5.3.3 Other predictors 
 
 
Research question two asked what predicts teachers’ knowledge and 

engagement of educational evidence.  As the quantitative phase indicated 

that the explanation of variance was low, there are assumed to be other 

predictors which were not included or considered by the researcher but could 

help better explain the variance.  Thus, there were likely other, unknown 

predictors outside of the researcher’s model which could enhance our 

understanding further.  As such, the respondent interviews allowed teachers 

time to consider what other factors or reasons might aid or hinder teachers’ 

knowledge and engagement in respect to educational evidence.  Two 

framework matrices, table 43. and table 44.,  emerged through this: 

‘passivity’ and ‘conditions against research’.  
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In table 43., the  majority of responses addressed the idea of a cynicism or 

scepticism towards educational evidence, including researchers, and a 

reference towards fads and trends in educational research. This might be a 

predictor in terms of passivity levels amongst teachers. One respondent in 

particular reported tension between researcher/teacher domains and being 

sceptical: 

   

 “I don’t know, I think there is still this view that you are not in the 
 classroom so do you actually know what is going on...we take stuff on 
 board and we want to improve our practice but I think when it is done 
 outside and not within the school or with the research that somebody 

Table 43.  Teacher Passivity  
 
lacking 
capacity 
 

  
being 
uncritical 

 
fads and  
trends 

 
research 
barriers 

 
scepticism/ 
cynicism 

...we 
don’t hold 
an 
advanced 
degree 
(x3) 

‘we know 
the 
innovatio
n worked’ 
(x3) 

...the same 
things are 
back in 
trend (x3) 
 

...ten years 
ago, there 
was no 
access, 

conflicting findings/too many 
variables (x2) 

  fads have 
come in 

hard to find 
digestible, 
quality 
research 
 

works in theory or in a school? 
(x2) 

 
 

 e.g. “brain 
gym works” 

needs 
filtering at 
higher level 

teachers sceptical about 
researchers (x2) 
 

 
 
 

 worn down 
by it all 

needs to be 
punchy, get 
a quick hit 
out of it 
 

there is a ‘teachers know best’ 
attitude 

 
 
 

 have seen 
a lot of 
change 

one of two 
biggest 
limiting 
factors  
 

There is a 
‘current style works already’ 
attitude 

 
 
 

   doing it for the sake of it, no 
ownership 

    initially sceptical about ‘new’ 
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 is doing in the school, then it tends to be viewed with a certain level of 
 scepticism” 
 
One respondent made reference to scepticism in ‘older’ teachers, 
 
 “The older staff, not all of them but some of them, can be a little bit 
 sceptical simply because they’ve seen a lot of change and they’ve 
 seen a lot of it before”  
 
This respondent linked it to a legacy issue: 
 
 “I think they’re a little bit more questioning and a little bit more 
 sceptical about it because they’ve seen a lot of these strategies in 
 place before” 
 

This same respondent linked this scepticism to the idea that research and 

researchers might be reporting from unreal or ideal conditions in ‘ideal’ 

schools:  

 “Has it actually been done in the real world or has it been done in a 
 grammar school or a nice top state school, or somewhere where 
 students want to learn and not somewhere where getting them to 
 actually sit in the class and engage is your battle...” 
 
Another respondent had similar concerns about research integrity: 
 
 “I’m not entirely sure but a lot of it [research] hasn’t been as rigorously 
 invested as it could be before it goes out to teachers” 
 

The research method being used in the trial these respondents were involved 

in was also questioned: 

 “I do wonder about how empirical you can be doing this kind of 
 research, you know, there’s so many different variables” 
 
This respondent also indicated concern with fads and trends: 
 
 “It’ll fall out of favour and something else will come back round” 
 
Table 43. displays the fads and trends and innovations appearing and then 

disappearing and this was a noticeable element in the interviews in response 

to questions over barriers to research.  There appeared to be a pattern 

emerging where more experienced teachers had been exposed to ideas or 

innovations that had not become permanent or that had been forgotten.   
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Another framework matrix, table 44.,  linked to the idea of another predictor 

which offered the idea that varying time constraints and workloads among 

teachers could be areas which might further explain variations: 

 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Table 44. shows that time, with eight individual references, and workload, 

with six individual references, were frequently held reasons for preventing 

research knowledge and engagement.  One excerpt from table 45. clearly 

demonstrated the notion of workload as a barrier: 

  
 “Workload is a massive, massive, massive thing.  There is not enough 
 hours in a day to do everything, which is, you know, in other 
 professions as well, but in teaching professions it’s just ridiculous in 
 the teaching profession.  From somebody who has worked in industry 
 for 10 years and then worked in education for 18 years, the difference 
 is incredible.  It’s, yeah, workload for staff is just a hindrance to doing 
 anything new” 

Table 44.  Conditions for/against research 
                              for                                            against 
   pedagogical professional  

development 
        time      workload 

more...repetition and 
recall 

research leads 
are important 

(x2) 
 

lack of time is 
a barrier to 

research (x8) 

workload is a 
barrier to 

research (x6) 

 
need to go back to 

basics 

to model 
examples of 

quality research 

 
can’t 

read/discuss 
professionally 

It’s all taken up 
with other stuff 

 
...but... 

external 
speakers (with 

classroom 
experience) also 

 

 
can’t get your 
head around 

research 

 
“massive, 
massive, 

massive thing... 
it’s just 

ridiculous” 
last 10, 15, 20 years 
i.e., “reduce teacher 

talk” (x2) 
 

by stage in 
career, not 

whole school 

can’t sit down 
and really 

have a look at 
it 

 
“everything is 

workload” 

last 10 years moved 
away from facts and 

information 
 

centralised, 
compulsory, 

all staff 

can’t do it 
justice 

 
 

how do students 
learn?  

teacher networks 
across schools 

so, revert to 
old habits 

 

  
doing it 

voluntarily is 
common, but not 

ideal 

one of two 
biggest 

limiting factors 
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In table 44., time constraints was the overriding concern and the one factor 

which was closest to approaching consensus across respondents.  When 

asked about barriers to research engagement, another respondent stated:  

  
 “I think the thing I have got to say is the time. I think when it comes to 
 teaching now the time is very limited, you don’t get much of a chance 
 to do the reflection element of it, so you end up doing something that 
 you know has worked in the past” 
 
There were some moves in the professional development of teachers 

promoting research and some willingness to challenge the prevailing 

orthodoxy of teacher talk is negative or information transmission is negative 

which indicates perhaps a readiness for change.  The roles in schools of 

Research Leads and the presence of presenters or guest speakers, from the 

teaching profession, and subject-specific were valued.  Nevertheless, 

workload and time constraints dominated the interviews in terms of barriers 

to research.   

 

5.3.4.  Summary of Qualitative findings 
 
The qualitative findings were based on the quantitative, significant findings 

from the knowledge measures and the optimum model in research question 

two (model 34.) (as opposed to the engagement models).  This was intended 

to achieve the purpose of illuminating and enriching the quantitative results  

(Jick, 1979).  As FSM% and subject specialism were not referred to, this left 

teachers’ years of experience and teachers’ highest educational level as 

significant predictors in from the quantitative phase to be discussed.  

Similarly, the non-significance of teachers being randomised into either the 

intervention or control groupings was also a discussion made explicit in the 

respondent interviews.   

 

In terms of teachers’ educational level, although the quantitative phase 

suggested a relationship between a higher education level and ability on the 

knowledge measure, the interviewees were more conflicted on this.  It was 

suggested that it was dependent upon the study area within advanced 
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degree levels which would be indicative.  Similarly, there was a reference to 

the idea that while education level attained may be related to knowledge, it 

required consideration of when the study was undertaken.  It was suggested 

here that advanced degrees had a shelf life.  Thus, the predictor variable of 

educational level attained required more information on whether educational 

evidence was a focus of the study or not and some information collected on 

how recently the study was completed.  There were more individual and 

collective considerations in terms of whether, at an individual level, advanced 

degrees might be subordinate to the school and thus prevented from impact.  

Similarly, alternatives to advanced study in academia were offered in terms 

of the NPQ qualifications and as these did not form part of the teacher 

demographic predictors this might exist as a mediator variable between 

educational level and knowledge measure. 

 
There was much more synchronicity in quantitative and qualitative phases 

with regards to teachers’ years of experience.  The quantitative results 

suggested that there was a positive relationship between teachers newer to 

the profession and ability on a research knowledge outcome.  Teachers who 

were newer to the profession were deemed more active than their more 

experienced counterparts.  Similarly, the environment in which they have 

more recently been trained was viewed as more conducive to educational 

evidence than that of their more experienced counterpart.  Experienced 

teachers were viewed as having missed out on an initial teacher education 

which comprised educational evidence components.  Similarly, more 

experienced teachers were viewed as more resistant through strongly held 

beliefs and judgements.  They were also held to have less at stake towards 

the end of their teaching careers which hindered attaining knowledge of 

educational evidence.  There was an exception voiced that teachers newer to 

the profession might be overwhelmed with integrating themselves into the 

profession to meaningfully engage with educational evidence however this 

was not echoed by the other respondents. 

 

Lastly, the qualitative phase allowed for teachers to offer suggestions in 

recognition that the quantitative phase could not explain a great deal of 
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variance between teachers’ performance on the knowledge measure.  

Workload and time constraints were consistently presented as key issues as 

to why research knowledge and engagement may differ.  Similarly, there 

were indications from the respondent interviews that there is a legacy of bad 

evidence, pseudoscience, fads and trends which have, in effect, ‘poisoned 

the well’.  In this way, there may be an aversion among teachers towards 

educational evidence which leads to passivity.   

 
5.4 Summary synthesis 
 
Owing to the nature of the sequential explanatory design-led structure, it is 

worth summarising the results in a mixed methods sense.  The quantitative 

phase was applied to all three research questions whereas the qualitative 

phase was applied to research questions two and three only.  The 

monomethod nature of research question one was a conscious decision on 

given the presumed difficulty of interviewing teachers on psychometrics.   

 

The quantitative phase results indicated that there were issues of reliability 

and validity in measurements of teachers’ knowledge and engagement.  In 

terms of research questions two and three, which were mixed methods 

research, the sequential explanatory design was regarded as successful.  

FSM% and specialism aside, the researcher was able to enrich and enlighten 

the quantitative results (Jick, 1979).  There was synchronicity in the results in 

terms of more recently qualified teachers  being linked to better ability on 

knowledge of research findings.  The educational level of teachers aligned to 

a much lesser extent because the content of the advanced degree, the 

recency of its award, the dominance of the school over the teacher, and 

alternative school-based qualifications for seniority were all raised as issues.    

 

The non-significance of the intervention or control grouping variable was 

connected in that while internal changes in practice, i.e., spaced learning 

adoption was manifest in the interviews there were no responses suggesting 

it sparked any external or wider research activity.  Other non-significant 

predictors from the quantitative phase, such as the Ofsted ranking of the 



 213 

school, gender and a teacher’s time at the school were not raised as points 

by interviewees which aligned with the quantitative phase’s findings.  The low 

explanation of variance from the quantitative phase was also indirectly 

enlightened by the fact that eagerness for promotion or ambition to reach 

seniority - or seniority itself - was not recorded in this study but were referred 

to by respondents in the qualitative phase of respondent interviews.   
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Chapter 6. General Discussion 

 
6.1. Introduction 
 
In this section, a more general discussion on the summary of findings and 

the extent to which the research questions have been answered is examined.  

Beginning with a summary discussion of findings, the key or central results 

from the researcher’s investigation are included:  

 
 Once analyses are complete, mixed methods interpretation involves 
 looking across the quantitative results and the qualitative findings and 
 making an assessment of how the information addresses the mixed 
 methods question in a study      
  
     (Creswell and Plano Clark, 2011, p.212) 
 
The mixed methods research in this thesis has been a sequential 

explanatory design.  Research questions two and three were mixed methods 

while research question one was monomethod in that it was a quantitative-

oriented question.  The subsequent research questions however were reliant 

upon the first research question in that it comprised the dependent variable. 

 

This general discussion includes a summary, conclusions, contributions to 

the field and recommendations for practitioners, researchers and 

policymakers.  This chapter outlines the major issues from the literature 

review and areas of need, highlights the main findings from the primary 

research, states the main contributions this thesis has to offer the field of 

education before making recommendations for future efforts, research and 

policymaking and funding.  

 
6.2 Summary discussion of findings 
 
 Inferences in mixed methods are conclusions or interpretations 
 drawn from the separate quantitative and qualitative strands called 
 “meta-inferences”  
     (Creswell and Plano Clark, 2011, p.212) 
 

The investigation into teachers’ knowledge of and engagement with evidence 

has produced several important findings which are of relevance to 
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policymakers, researchers, school leadership teams and most importantly, 

practitioners.  Firstly, the literature review questioned the current approach of 

engaging in research as being a model which reaches teachers.  Most of 

these models have actively and purposely recruited senior figures from 

leadership levels in schools to be engaging in research.  The justification for 

this is that this approach to recruitment enhances decision-making in schools 

by targeting the most influential members.  Nevertheless, this recruitment 

strategy does not align with the term ‘teacher researchers’ and this is 

regarded as a misnomer.  Secondly, the engaging with research model has a 

very underdeveloped base mainly with regards to teachers reading of 

research in England.  Few studies have been found which follow a scientific 

approach.  As such, research and teachers have had fewer opportunities to 

come into contact with research: engagement in research had led to 

prioritisation of the involvement of senior leaders.  A previous small-scale 

study in England had conclusions for teachers’ reading of research although 

this was interpretivist and did not approach generalisability (Cain, 2015a). 

 

The results from the quantitative findings in terms of measuring teachers’ 

knowledge and engagement shows there is yet to be a reliable measure 

developed which can be used for future research.  In the current study, 

although findings from Research Question 1 produced greater insights (at an 

item-level) into the research use survey (Nelson et al., 2017) and a more 

robust examination of the research findings and research methods 

knowledge from this survey (Nelson et al., 2017), it was nonetheless still an 

unreliable measure to be used.  Similarly, the measure relating to how 

teachers engage with research met the questionable reliability benchmark 

but for stronger conclusions to be made from the subsequent data, more 

reliable items for survey methods are yet to be found.   

 

The regression models for research question two, on what predicts teacher 

knowledge of research, were encouraging in terms of indicating some 

evidence that a previously untested ‘pupils eligible for free school meal 

percentage’ variable is a predictor.  This indicates that teachers working in 

schools with a below-average Ever6FSM% may have advantages over 
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teachers working in above-average Ever6FSM% schools in terms of 

developing research on knowledge.  This is believed to be a new finding in 

the area of teacher-context variables on research knowledge.  In addition, 

significant predictor variables indicated that more recent additions to the 

teaching profession performed better on the research knowledge measure as 

did those with an advanced degree.  Specialists in chemistry did not appear 

to have an advantage over non-specialists who performed above their 

chemistry counterparts.  Also important was the lack of significance in the 

time spent at a school and the Ofsted ranking of the school.  Similarly, 

gender was not found to be a significant predictor of teachers’ knowledge of 

research.  The trial regression model meanwhile showed that the third 

research question - on participation in a trial as a teacher in the intervention 

group – did not show a significantly different relationship on the knowledge 

measure than those teachers who were in the control group. 

 

The qualitative phase consisted of thirteen interviews split almost evenly 

between teachers in the trial and teachers in the control group.  The findings 

from this phase questions the ‘highest education level’ finding in stating that 

the question requires deeper investigation into the kinds of degrees 

undertaken.  The findings largely align with the results from the regression 

model on experience in that more recently qualified colleagues were linked to 

gains in research knowledge over experienced counterparts.  The main 

barriers to greater knowledge of and engagement with research was felt to 

be time and workload.  The passivity of teachers through this fatigue was 

also strengthened by reference to myths, fads and trends having ‘poisoned 

the well’ in terms of creating a level of scepticism and aversion to new 

research in the field.  The following conclusions discuss these points further 

in relation to their respective research questions.   

 
 
6.3 Conclusions  
 
The following three sections have been divided up by their respective 

research question order.  In each, a rationale, investigation, analysis and 

reflection discussion aims to demonstrate the extent to which the research 
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has been successful in answering the research questions posed at the start 

of this investigation into teacher knowledge of and engagement with 

evidence. 

 

A major part of the conclusions is the limitations of this study.  In terms of the 

quantitative phase, the knowledge and engagement (access) measures were 

found to be inadequate.  The general rule was that a reliability coefficient of 

0.7 would be an acceptable figure (Thompson, 2010, p.667).  The 

researcher’s knowledge measure, however, was just below the 0.6 mark and 

the engagement (access) measure was just above the 0.6 mark.  While the 

validity of these measures was less problematic, four out of seven items in 

the knowledge measure were adjudged to be ‘fair’ as opposed to good, very 

good or excellent.  Meanwhile, three out of the eight items in the engagement 

measure were of poor quality Hogarty, et al., (2005, p.203).  Reliability and 

validity are hugely important concepts when adjudging the quality of 

measures in education and the results should affect how much we put stock 

into the findings (Lodico, et al., 2010). As such, the conclusions contained 

herein should be viewed critically in terms of being based on measures which 

did not meet the acceptable reliability benchmark (Thompson, 2010) and 

which have items of poor or fair quality among the items of better quality.  

 
6.3.1 How do we measure teachers' knowledge of and engagement with 
educational evidence? 
 
As discussed, the results from the reliability and validity testing of the 

knowledge and engagement measures used in this study are problematic.  

This was an important process for the thesis as without such reporting, the 

findings cannot be interpreted fully (Lodico et al., 2010).  The researcher 

selected existing items pertaining to research findings knowledge and 

research methods knowledge from Nelson et al. (2017) as well as using a 

researcher-designed engagement (access) measure of various 

conduits/portals, e.g., the EEF Teaching and Learning Toolkit.  However, the 

Nelson et al. (2017) research use survey reported the research findings and 

research methods knowledge scale using Cronbach’s alpha despite these 

being dichotomous items.  This was compounded by the lack of an item-by-
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item score and any detailed reference to the research findings and research 

methods knowledge overall.  In this study, the researcher used STATA 16.0 

and a Kuder-Richardson 20 test of reliability to more accurately measure 

these items dichotomously.  This offers, it is argued, a much more robust and 

appropriate test than used in Nelson et al. (2017).  Furthermore, it details the 

item-by-item score for this, allowing greater insight into the reliability of 

individual items.  In doing so, we can distinguish between each item in terms 

of the value or worth of the knowledge.  In turn, we are able to interpret this 

in a way that was not available previously.  For instance, Renkl, Mandl and 

Gruber (1996) make salient points about the relevance, applicability and 

value of the knowledge and the motivations and beliefs of the individual who 

is interacting with this knowledge.  Is the knowledge structure deficient?  Are 

individuals capable of engaging with this knowledge meaningfully?  Until 

now, the items in the knowledge measure had not been tested for reliability in 

an appropriate, discrete manner.   

 

In Nelson et al.’s (2017) measure of ‘knowledge of research findings’ and 

‘knowledge of research methods’, it was hoped to see an overall scale result 

of .70>.79 for acceptable, or a .60>.69 range for a questionable benchmark 

(Mohan, 2016).  In terms of an item-by-item discussion, the item which 

gained the highest score on this reliability test was Class [‘Reducing class 

size is one of the most cost-effective ways to improve pupil learning 

outcomes’].  This, however, scored 0.4 and in general, ‘Values of (KR-20) 

generally range from 0.0 to 1.0...A rule of thumb commonly applied in 

practice is that 0.7 is an acceptable value...’ (Thompson, 2010, p.667).    As 

this was the highest score, it cannot be argued that items from the NFER’s 

research finding and research methods knowledge measure contribute to a 

reliable measure.  In terms of a scale measure for all the items, after the item 

deletion process, the scale could only produce a result of [0.57] which, 

according to Mohan (2016) achieves a ‘questionable’ level.   Having 

conducted the first reliability test using an appropriate method, i.e., the 

Kuder-Richardson 20 test for dichotomous variables, we can more 

conclusively determine the landscape of measuring teachers’ declarative 
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knowledge of research findings and methods.  The items which required 

deletion were ‘Home’, ‘Water’, ‘Aspir’: 

 

• [Home] Homework has a greater impact on pupils’ learning outcomes 
at secondary school than at primary school 

• [Water] Drinking six to eight glasses of water per day improves pupil 
learning outcomes 

• [Aspir] Interventions that focus solely on raising pupil aspirations have 
little impact on learning outcomes 

 
The performance of these items was so low that they were removed from the 

measure of knowledge.  Firstly, each of these three items makes reference to 

‘learning outcomes’, and this may have created some confusion.  However, 

‘Class’ also contained a reference to ‘learning outcomes’ yet achieved the 

highest reliability score.   ‘Home’ refers to the impact of homework at 

secondary and primary-level education phases.  As the participants were all 

secondary teachers this item may have been an example of far transfer, that 

is, too removed from their domain.  ‘Water’ refers to educational myths, 

specifically BrainGym, yet was removed to improve the scale as it performed 

poorly as an item.  This raises the question of whether educational myth 

items have worth or value as declarative knowledge.  Lastly, ‘Aspir’ also 

performed poorly despite ostensibly being one of the more grounded 

examples.  The general assumption as to why the measure was of 

questionable reliability could be as a result of not having enough items on the 

test or too short a test and may be due to respondents frequently guessing 

their responses (Aylward and Stancin, 2008).   

 

The researcher-designed engagement measure used those online 

portals/conduits which offered searchable databases as items.  The 

searchable database inclusion criterion excluded ResearchEd and domain-

general inclusion criterion excluded Best Evidence Science Teaching 

(BEST).  However, the measure included several important portals and 

conduits including the Sutton Trust, Chartered College of Teaching and 

NFER.  Although the EEF item -which had the highest result in reliability 

terms - was scored at .49 and no items required deletion, the measure was 

again adjudged to be of a similarly questionable reliability.  In terms of 



 220 

engagement, the measure appears to have a floor effect in that, asides from 

the EEF Toolkit, few teachers are accessing such websites.  This floor effect 

will adversely impact the reliability score.  The main issue, therefore, in terms 

of engagement, is why teachers are not visiting relevant websites.   

 

As highlighted earlier, three items were removed from the knowledge 

measure whereas no item was removed from the engagement measure.  

This allowed for an exploratory factor analysis to be conducted and in doing 

so he general rule of thumb for valid items was derived from Hogarty et al. 

(2005).  The quality of factor solutions were reasonably high, and this was 

through a single factor, unrotated approach.  The general rule of thumb for 

valid items was derived from Hogarty et al. (2005), with items ranked 

excellent, very good, good, fair or poor.   The results of the factor analysis 

revealed the knowledge measure had one item classed as ‘very good’ 

[Class], two classed as ‘good’, three classed as ‘fair’ and just one classed as 

‘poor’.  For the engagement measure, three were ‘very good’, one ‘good’, 

three ‘fair’ and one ‘poor’.  Thus, both the knowledge measure and 

engagement measure were adjudged to contain valid items as measures of 

knowledge and engagement respectively.  As such, we conclude the 

statistical testing of the outcome measures was of questionable reliability but 

of good validity.  The reliability and validity testing therefore requires some 

discussion for the possible reasons for a lower level of reliability and also 

what adaptations or amendments might be made to this knowledge and 

engagement measures for improved reliability.  This discussion begins with 

the knowledge measure and is followed by a discussion of the engagement 

measure as it relates to research question one.   

 

While there is good reason to think the test was too short there all also 

reasons for why guessing might be a legitimate factor, the declarative 

knowledge may be structurally deficient, in that it may need be worded better 

or be more relevant to these teachers’ needs (Renkl, Mandl and Gruber, 

1996). Furthermore, such declarative knowledge, to become active, might 

require teaching in initial or continuing teacher education (Harr, Eichler, and 

Renkl, 2015).  It might also require looking at the individual as holding 
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epistemological beliefs (Renkl et al., 1996) which run counter to the kind of 

knowledge applied here and this is supported in the literature (Furlong and 

Oancea, 2005; Groothuijsen et al., 2019; Schneider, 2015).  

 

Other possibilities exist which may indicate why guessing may have been a 

factor.  The literature review reveals substantial fads, trends and educational 

myths having entered the declarative knowledge base. The qualitative phase 

indicated a possible barrier to research uptake from fatigue, not only from 

workload and a lack of time, but also from these fads, trends and myths.  

Consequently, the attentiveness to the knowledge presented might have 

been affected as a result.  As Renkl et al. (1996) highlight, it is often not a 

singular factor behind inert knowledge but a collection of factors.  More 

research into declarative knowledge structures as proficient or deficient in 

terms of being relevant might be a way forward.   In terms of the declarative 

knowledge which formed the outcome measures, Renkl et al. (1996) referred 

to these as ‘unloved’ and an interesting assertion from Groothuijsen et al. 

(2019) was that teachers might be more preoccupied with portraying their 

subject-specific curriculum than anything wider. Specifically, this addresses 

declarative knowledge as propositional knowledge or facts, which 

Fenstermacher (1994) had prioritised.   

 

It has been argued that, ‘...teachers are looking for pedagogical (content) 

knowledge instead of propositional knowledge’ (Groothuijsen et al., 2019, 

p;7).  The work of Kennedy (2016) focused on what teachers needed to know 

and was framed as the five persistent problems.  Kennedy’s five persistent 

problems in teaching are listed as: ‘portraying the curriculum, enlisting 

student participation, exposing student thinking, containing student behaviour 

and accommodating personal needs’ (Kennedy, 2016, p.10-13).  This has 

been a viable approach towards reliability and validity testing in the past 

(Voss et al., 2011; Voss and Kunter, 2013) and may be how educational 

evidence can be packaged or presented to teachers in the future.  Kennedy 

advocated taking account of the situational by making reference to three 

hurdles likely to hinder comprehension:   
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 learners are disinterested in learning; 
 learners are disruptive and not paying attention; 
 teachers can’t assess learners’ comprehension 
       (Kennedy, 2016, p.13) 
 
 
This was regarded as important for group settings as learner behaviours,  
 
 Teachers undoubtedly need to be familiar with and skilled at using a 
 range of strategies to address these issues as part of their repertoire 
 in order to facilitate learning in group settings  
       (Ellis and Tod, 2018, p.42) 
 

Thus, declarative knowledge - propositional knowledge – might require more 

needs-analysis, one that is shaped by individual education systems in that 

what teachers need in England might alter radically from that in other 

countries.  Although reliability proved difficult in this instance, there is reason 

to suggest alternative declarative knowledge which focuses on persistent 

problems may be more successful.  This also has ramification for the kinds of 

research that needs to be conducted in future if the aim is to avoid inert 

forms of research knowledge amongst teachers.   

 

Moving on to a discussion of the researcher-designed engagement (access) 

measure, an issue related to the reliability scores, in addition to number of 

items, may be from a floor effect.  Few teachers reported visiting online 

research-based portals, conduits or repositories with the most visited, EEF, 

being visited by approximately half of the teachers in this study.  Schneider 

(2015) argued that such portals, conduits and repositories required 

substantial visibility and transportability and suggested this was not currently 

a feature commonplace.  These relate to allowing teachers to more easily 

appraise the quality of research and that the format of online conduits/portals 

mirror the school structures, including filtering by year group cohorts, 

subjects and stages during the term.  However, with reference to the 

qualitative phase, interviewees also indicated that there was some 

engagement prior to randomisation in terms of looking for information relating 

to the intervention’s principle application.  This however was apparently not 

sustained, neither for teachers in the intervention group or for teachers in the 

control group.  References were made to the notion of having more 
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signposting and filtering towards Department of Education-approved 

providers of educational evidence.   

 

As with the knowledge measure, however, time constraints and workload 

appeared high on the list of reasons for barriers to engagement, or more 

precisely, access.  The literature review revealed that data has been 

collected on decision makers’ engagement with the EEF’s Teaching and 

Learning Toolkit at schools, particularly with reference to senior leadership 

team members.  However, no such data exist for teachers and the focus on 

more senior figures in schools may be indicative of a hierarchical distinction 

in who the target population is for these online portal/conduits.  In other 

words, expectations for teachers to engage in these conduit/portals appears 

to be low compared to the expectations for heads and figures with seniority.     

 
The above discussion, however, should be seen in the context of a wider 

need to find and develop reliable and valid measures of knowledge of 

educational evidence and the engagement – or access – of evidence 

repositories.  Until then, we cannot make firm conclusions or 

recommendations on research findings, as is the case in this thesis (Lodico 

et al. 2010).  Going forward, the overriding need is for a different approach in 

terms of devising and developing new and better measures which, unlike the 

measures in this study, reach and exceed the minimum 0.7 reliability 

coefficient benchmark (Thompson, 2010).  In summary, the measures used 

in this study are not recommended to be used for future attempts to measure 

knowledge of educational evidence or engagement (i.e., access) with 

educational evidence.   

 

The researcher recommends that future approaches follow a sequential 

exploratory model as opposed to the researcher’s use of a sequential 

explanatory design  (Creswell and Plano Clark, 2007).  In other words, 

flipping the approach used in this study.  In this future approach, qualitative 

research methods would be the primary - and dominant - phase.  This 

approach is commonly used when there is no instrument or measure 

available (Creswell and Plano Clark, 2007).  In short, the measure used by 
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the researcher, largely based on Nelson et al. 2017, should be disregarded.  

Future research into measures should pursue an interview, focus group or 

ethnographic-style participatory approach.  This would be an iterative 

process whereby the outcome would be items on a survey derived from 

discussions with teachers and senior leaders.  For example, teachers could 

be asked to outline the specific training they have recently received which 

was based on education evidence.  Similarly, senior leaders could be asked 

to detail where the priorities currently lie in terms of DfE, Academy or Alliance 

guidance.  This blend of bottom-up and top down research would offer a 

participatory approach to educational research.  The approach going forward, 

for researchers, is discussed in the later recommendations section for 

researchers. 

 

 
6.3.2 What predicts teacher knowledge of engagement with educational 
evidence? 
 
The model by Dunkin and Biddle (1974) categorised variables into presage, 

context, process and product.  Presage referred to the teachers’ formative 

experiences and acquired characteristics.  Context related to pupil-level 

formative experiences.  Process referred to the classroom-level teaching and 

learning factors while product largely translated as the learning outcomes.  

The researcher here was interested in presage but referred to this as teacher 

demographic predictors instead, as presage is a less common term.  

However context (percentage of pupils eligible for free school meals) and 

process (Ofsted ranking of school) variables were also represented. The 

variables included by the researcher were the teachers’ gender, their 

teaching experience, their time at their current school, whether their 

specialism was in chemistry or another science, their highest educational 

level.  The researcher also used their school-level data to create variables for 

their schools, namely a rank by the percentage of pupils eligible for free 

school meals (FSM%) and the school’s Ofsted rank.  From the analysis, the 

FSM%, a teacher’s specialism, their education and their years of teaching 

experience appeared as significant predictors of knowledge of and 

engagement with educational evidence. The results suggested that free 
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school meals (FSM) is a relevant variable in explaining teachers’ knowledge 

of research.  There was a correlation between improved teacher knowledge 

of research in schools with a lower percentage of pupils eligible for free 

school meals.   

 

In specialism, being a subject specialist did not correlate with an enhanced 

research knowledge amongst the teachers.  In terms of a teacher’s highest 

education level attained, there was correlation between attaining a higher 

level and performance on the knowledge measure.  Conversely, less 

experienced teachers appeared to perform better on the research measure 

than their more experienced counterparts.  There were stronger relationships 

between research knowledge and Ever6FSM%, education and teachers’ 

years of experience than the other variables.  However, two things are to be 

kept in perspective as a caveat at this point.  Firstly, the knowledge measure 

achieved questionable reliability and for a more robust and rigorous 

correlation between research knowledge and these predictor variables listed, 

there needs to be a more reliable measure.  Secondly, these teacher-level 

and school-level variables only explain a small fraction of the variance in 

scores amongst the teachers on the research knowledge measure.  In other 

words, there are other variables which the researcher did not test, which 

explain the varying degrees of success teachers had on the knowledge 

measure.   

 

Nevertheless, we can make some inferences from the data.  In terms of 

Ever6FSM%, why might there be a link between having a low percentage of 

pupils in the school who qualify for free school meals and the teachers’ ability 

on the knowledge measure?   Gorard et al. (2019b) reported that there is a 

significant challenge in grade attainment for pupils eligible for FSM when 

compared to those not eligible.  The authors also state that twice as many 

pupils not eligible for FSM continue their schooling beyond sixteen years of 

age as do their FSM-eligible peers.  In terms of teachers, it has been argued 

that FSM% has a major impact on the teaching profession.  It has been 

argued that initial teacher education does not adequately prepare teachers to 

work with pupils classed as disadvantaged, the demands of teaching in such 
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schools deter teachers from working in high FSM% schools, with those who 

do reportedly leaving the professions due to internal and external pressures 

(Copeland, 2019).   

 

Thus, the findings in this thesis also indicates that teachers working in 

schools with a below average Ever6FSM% outperformed their peers - in 

terms of on this research knowledge measure - who were working in high 

Ever6FSM% schools.  One important caveat here is the absence of 

qualitative data for this independent variable.  This was a deliberate decision 

due to the ethical issues in terms of asking for conjecture on their high or low 

social economic status of their pupils.  There was sufficient coverage in the 

literature on FSM% to allow for deciding to use the time in interviews on 

other significant independent variables, such as teachers’ education level.  

Another caveat is that this independent variable is from secondary data, 

historical and across-school and as such may not have truly represented the 

current demographic accurately.  Even the primary data on FSM% is itself 

being questioned for its robustness as a source of data (Gorard et al., 

2019b). 

 

The multiple regression model also reported that teachers’ education level 

was a significant predictor in terms of performance on the research 

knowledge measure.  The influence of holding a master’s degree or 

doctorate appeared to predict a higher chance of attainment on the research 

knowledge measure used.  Unlike FSM%, we have the findings from the 

qualitative phase to consider through using a sequential explanatory design 

mixed methods approach.  There was a mixed response to the notion that an 

advanced degree offers benefits in terms of research knowledge and 

engagement.  The most pertinent points raised were that it depended upon 

the kind of advanced degree being undertaken and how recently it was 

completed.  In other words, a postgraduate degree taken three years ago on 

educational research would be much more likely to be a predictor than 

postgraduate degree taken fifteen years ago on a chemistry-focused subject 

such as ionic bonding, for instance.   
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Teacher’s experience was reported by the regression table to be another 

predictor and one that suggests teachers newer to the profession might have 

done better on the research knowledge measure than their more 

experienced counterparts.  Again, unlike FSM%, we have qualitative data to 

enrich our discussion here (Jick, 1979).  The majority of interview 

respondents believed that teachers newer to the profession were more likely 

to be engaged in research knowledge.  Largely this was because they may 

be more motivated to look or less fatigued than a teacher who is approaching 

the end of their career.  This was also compounded by the fact that older 

teachers may have built up more certain beliefs or rigidity over time and 

reference was made to habit-formation.  This was both having formed habits 

in their own method as more correct or appropriate and a lack of habit-

forming ten or twenty years ago when research was said to be absent in the 

current form.  As with the issue of a true recording of FSM% in Gorard et al. 

(2019b), Huang and Moon (2009) state the teacher demographic predictor 

independent variable of teacher experience is more complex than that which 

was used in this study.  To be more accurate than collecting data on years of 

experience, Huang and Moon say data should include such things as career 

breaks and part-time status to be more reliable.  Nevertheless, in answering 

this research question, newer teachers to the profession performed better on 

this research knowledge measure than more experienced teachers.  This 

finding, applied to a more reliable measure of research knowledge which 

includes data on career breaks and full-time equivalency (FTE), could aid in 

allocating research knowledge resources where it is most needed.   

 

A teachers’ specialism was categorised in binary fashion, as either a 

chemistry specialism in their teacher education or not.  However, the results 

suggested that there was no benefit being from a chemistry specialism 

background and instead teachers with a biology or physics background may 

even outperform on this research knowledge measure.  This was not as 

strong a predictor variable in terms of matching it to the research knowledge 

outcome variable compared with FSM%, education and experience.  

Nevertheless, it still indicates an area of promise for understanding domain-

general knowledge through specialisms and non-specialisms relating to 
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general pedagogical knowledge and (Shulman, 1987) pedagogical 

psychological knowledge (Voss et al., 2011).   

 

In terms of the predictor variables, the Ofsted rank of the teacher’s school, 

the time they had spent at this school and the gender selected by the teacher 

did not show any significance.  This supports the assertion by Stoll and Fink, 

(1996) and Stoll (2003) that commitment of the school to improve or change 

is more important than its ranking.  It also challenges conclusions made by 

Nelson et al. (2017) and Perotta (2017) that working in a ‘requiring 

improvement’ or ‘inadequate’ school might mean a better focus on research.  

There was no significance in the length of time at a particular school and this 

variable was also not referred to in the literature and was thus also absent 

from the qualitative phase.  Similarly, there was no major references to 

gender evident in the literature and, as the regression model showed no 

significance in its role as a predictor variable, this was also not referred to in 

the interviews conducted.  Of primary interest therefore is the role of working 

in an Ofsted-ranked school as being influential in teachers’ assimilation of 

research knowledge.  This may indicate that the role of school culture in 

terms of improving and changing might explain the variance of results 

amongst teachers more than the Ofsted rank (Stoll and Fink, 1996; Stoll, 

2003).  Although a line of investigation outside of this thesis’ scope, 

leadership committed to the use of educational evidence might be a more 

fruitful area of focus than Ofsted rankings.   

 
6.3.3 Does being involved in an educational trial foster knowledge of 
engagement with educational evidence? 

 
The final regression models were the trial regression models whereby the 

predictor variables were reported alongside the group variable.  The group 

variable was binary in terms of teachers classified as having been allocated 

to either the intervention group or the control group during the trial.  This did 

not garner any significant difference between teachers in either group.  In 

other words, the regression model did not suggest that there was a link 

between teacher participation in the intervention group of an educational trial 
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and improved ability on the research knowledge measure used.   Despite the 

intervention group teachers receiving face-to-face training, a manual, online 

support and resources, observed delivery and the subsequent experience of 

delivering six, educational evidence-based lessons, this did not translate into 

any correlation with ability on the research knowledge measure.   Again, 

findings from the qualitative phase from the sequential explanatory design 

enlightens or enriches this finding.  The results indicated that while there was 

an internal effect from the spaced learning pedagogy having effects on 

practice and reflection on practice, it was limited to the character of the 

intervention rather than anything external.  One department, perceiving the 

intervention to have had an effect, had started designing in-house equivalent 

versions for their biology and physics subjects.  One teacher also reported 

altering the way the they administered homework by introducing a 24-hour 

delay to mimic the intervention’s core evidence base.  Meanwhile, the control 

group appeared to have maintained their roles in the trial by being conscious 

of being ‘business as usual’ as one respondent stated.  The apparent lack of 

differences between the groups questions whether educational trials can 

have an external effect beyond the trial’s content.  As such, this questions 

how much capital can be put on the value teachers place on being in trial-

dependent professional development (Cordingley et al., 2018) 

 

The qualitative phase data were collected after the quantitative results had 

been collected and analysed.  This was in step with the sequential 

explanatory research design where the purpose of the qualitative phase was 

to enrich and illuminate previous research (Jick, 1979).  In the dominant/less-

dominant design (Tashakkori, and Teddlie, 1998, p.15), the ‘less-dominant’ 

nature of the qualitative strand is also important for the results chapter as this 

section should not outweigh or overshadow the quantitative strand if the 

sequential explanatory design and dominant/less-dominant design 

(Tashakkori, and Teddlie, 1998, p.15) is to be consistent.  Nevertheless, the 

qualitative phase is regarded as important because of the significant and 

non-significant results from the quantitative section.  Of note is the absence 

of research question one in the following sections in qualitative results.  This 

was because the researcher deemed the monomethod, quantitative strand 
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sufficient.  The results contained in the subsequent sections of the results 

chapter therefore refer to research questions two and three on what predicts 

teachers’ knowledge and engagement of educational evidence and whether 

the respondents’ participation in the intervention group was related to an 

improved ability in educational evidence when compared to respondents who 

were in the control group and had minimal activity.  

 

The qualitative phase contains the results from thirteen respondent 

interviews conducted following the analysis of the quantitative results in 

keeping with the sequential explanatory research design.  These interviews 

discussed the variables of teacher education level, teacher experience and 

teacher participation in both the intervention group and the control group.  

They also investigated possible facilitators and barriers to teachers’ 

knowledge of and engagement with educational evidence.  Interestingly, the 

interviews offer some counter to the teacher education level results but 

support the teacher experience outputs from the regression models.  There 

are also other reporting on non-significant variables and possible variables 

not accounted for in the regression models.  

 

6.4 Strengths and Limitations 
 
The thesis aimed to employ mixed methods research which used a 

sequential explanatory design.  This consisted of three data collection points, 

each building on from the other.  It spanned a data collection period of ten 

months and involved over three hundred, hard-to-reach respondents at its 

height.  Achieving the sequential explanatory design in mixed methods 

research requires planning, adherence to timelines and efficient analysis and 

decisiveness.  Thus, an initial strength of is that the research design was 

based on the design literature and was implemented accordingly. 

 

Another strength of this study is that is believed to be an example of a useful 

study. This is in reference to the relevance of the expected results’ (Dalenius, 

1983, p.11).  From the survey, it has been demonstrated exactly where the 

measurement errors in Nelson et al., 2017 occurred by applying the Kuder-
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Richardson 20 (KR-20) test for dichotomous variables.  Nelson et al. (2017) 

did not provide item-level scores nor did they apply the KR-20 test, despite 

having dichotomous variables.  Through this investigation, the reliability and 

validity of ‘research methods knowledge’ and ‘research findings knowledge’ 

within the research use survey (Nelson et al., 2017) has been rigorously 

tested. 

 

In addition to research question one, the scale of this doctoral investigation 

with hard-to-reach participants is regarded as a further strength.  For 

Research questions two and three, the multiple regression analysis was 

performed on n=319 and then n=157 teachers respectively.  This is applied 

and practice-based research because it engaged practitioners in their own 

settings and, importantly, in a context-specific manner.  For instance, the 

regression model included the Ofsted ranking of the school and accounted 

for the school’s pupils’ eligibility percentage for free school meals 

(Ever6FSM%).  This relied on collecting, transforming and inputting 

secondary data from an official government data source for each survey 

respondent.  The timeliness of the data from Ever6FSM% is believed to be a 

strength (Dalenius, 1983, p.11). 

 

Another strength is believed to be the respondent interviews.  These 

produced a wealth of details (Dalenius, 1983, p.11).  In particular, it not only 

looked at non-significant findings, as well as the significant findings, but it 

also revealed some important details on teacher passivity and indicated 

seniority or attempts to seniority as a possible predictor.  There was certain 

congruence achieved, for instance eight respondents citing time constraints 

and seven respondents citing workload concerns.  In terms of Jick (1979), 

the aim to enrich and illuminate the quantitative findings is believed to have 

been successful. 

 

Nevertheless, there were major limitations present in this study.  Firstly, the 

survey was of questionable reliability.  This is important as it affects the 

interpretation of the findings.  Another limitation is in the second survey which 

produced a very high non-response rate.  Together, these indicate that non-
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sampling errors were readily prevalent in the survey.  Thus, the survey is not 

regarded as being useful as it did not achieve reliability and the non-

response rate undermines validity and indeed undermines the findings in 

Research Questions two and three in terms of a correlation and comparison. 

Another limitation was the omission of teacher-level variables which would 

have improved the regression analysis.  Firstly, the seniority of position of the 

respondents was not included as an item on the survey.  Secondly, 

respondents’ subject specialism was not recorded except for a yes/no 

response to the specialism of chemistry.  Thirdly, the survey did not include 

an item on teachers’ prior research experience.  The inclusion of these three 

items as independent variables could have offered greater insights.  These 

are important considerations because a final limitation was the explanation of 

variance.  The researcher’s regression model explained four per cent of the 

variation which indicated that there were other explanations for teachers’ 

responses that were not captured by the survey.  In this way, omitting 

teachers’ seniority of position in their school, which exact specialism they 

belonged to, and their prior research experience from the surveys is a 

limitation.  The regression model reflects this with a very low explanation of 

variance.   Therefore, although there was some potential to predict teacher 

performance from the regression analysis this was only up to approximately 

4%.   

 

The main limitation with the qualitative phase and the respondent interviews 

was that it relied upon convenience sampling.  Only fifteen teachers agreed 

to be interviewed, with thirteen interviews actually taking place.  The sample 

for interviews was not small per se in terms of the resources available to the 

researcher and the dominant/less-dominant design (Tashakkori, and Teddlie, 

1998, p.15) consistent with a sequential explanatory model. Regardless, it 

remains characteristic of a convenience sample approach.  Although the 

respondents interviewed represented the breadth and depth in terms of 

intervention/control grouping, school ranking, and gender, the interviewees 

were less well-balanced in terms of experience, subject specialism and 

FSM% within their respective intervention and control groupings.  The 

inability to recruit interviewees from a larger pool of willing respondents is 
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regarded as a key limitation in terms of indicating a noticeable level of bias in 

the qualitative phase.   

 

The researcher also decided not to enquire on certain significant findings 

from the regression analysis.  This was on FSM% and subject specialism.  

The researcher felt this would be challenging and leading teachers into 

controversial areas.  Similarly, no reference was made to non-significant 

variables such as gender, time at current school and Ofsted ranking despite 

making reference to their intervention/control grouping which was non-

significant.  The absence of reference to FSM% and subject specialism is 

inconsistent with the sequential explanatory design as it is intended to 

enlighten and enrich such findings (Jick,1979).  Had the researcher allocated 

longer than fifteen minutes to the interviews and conducted these face-to-

face it may have been possible to ask interviewees on these challenging 

points.   

 

6.5 Contributions to the field 
 

There is a keen interest in the field related to teachers’ uptake of educational 

evidence (Economist, 2018; Coldwell et al., 2017, Stoll et al., 2018). 

Furthermore, in a yet-to-be-published survey, the professional body for 

teachers, the Chartered College for Teaching (CCT), and the Centre for 

Teachers and Teaching Research (CTTR) at the Institute of Education, UCL, 

combined in June 2019 to conduct a teacher/research survey.  This was 

aimed at better understanding how teachers engage with research and which 

approaches or experiences with research lead to impact in classrooms. 

Although the CCT/CTTR survey has not been published it demonstrates the 

timeliness and relevance of the researcher’s investigation.   

 
This investigation into teachers’ knowledge of and engagement with 

educational evidence has produced contributions for the field in three main 

areas: 
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• revealing measurement errors in what is currently the most relevant 
and recent survey of this kind (Nelson et al., 2017); 
 

• identifying a relationship between teachers from schools with higher 
pupil Ever6FSM% as underperforming compared to their peers in 
schools with lower pupil Ever6FSM percentages 
 

• an indication that teachers may be fatigued by information as a 
potential barrier for evidence uptake.   

 

Nelson et al.’s, (2017) research use survey reported a Cronbach’s Alpha of 

.50 despite using dichotomous variables for these items.  However, it also did 

not report the item-level scores from this test.  Nelson et al.’s survey was 

undertaken by the NFER and EEF and as such represent a major information 

resource on teachers’ usage of research in the field.  Due to the researcher’s 

investigation, data now exists which offers a comprehensive review of how 

teachers’ knowledge of research methods and knowledge of research 

findings can be appraised.  The results from reliability and validity testing as 

part of this investigation reveal that we have a questionable measurement of 

teachers’ knowledge of research at present.  This is important because the 

CCT/CTTR’s study of teachers’ research engagement does not appear to 

have employed any such cognitive measure - as used by the NFER (Nelson 

et al., 2017) and this study - to test teachers’ knowledge of research findings.  

Much of the CCT/CTTR study instead appears attitudinal and behavioural 

(Connolly et al., 2017).  This might indicate hesitation or aversion to 

dichotomous variables on cognitive measures in the area of teacher 

knowledge.  Designing teacher research knowledge measures is regarded as 

important because of the focus on research leads in schools and school-

based initial teacher education.  Without reliable and valid measures of 

teachers’ research knowledge, the idea of teacher quality (Coe et al., 2014) 

in this particular area cannot be objectively understood or interpreted.  The 

reliability and validity analysis from this investigation revealed weaknesses in 

existing measures of knowledge of evidence for primary and secondary 

teachers.   

 

Moving on to the results from the regression analysis, there was some 

potential to predict teacher performance.  One of the significant findings 
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which is regarded as contributing to the field is the relationship between a 

teacher’s school FSM% and the teacher’s knowledge performance.   this is 

held as another important contribution to the field.  However  Ever6FSM% 

refers to the percentage of pupils at each school who were eligible for free 

school meals at a retrospective period of time.  The average percentage for 

secondary schools in England was 14.1% in 2019 (15.9% in 2020).  This 

study created an ordinal scale [0-9%: n=105 ; 10-19%: n= 74 ; 20-29%: n= 

66 ; 30-39%: n=48 and 40% +: n=26] based on public domain governmental 

data for each teacher’s school.  Looking at the unstandardized beta (B) for 

Table 34, each increase in the proportion of pupils eligible for free school 

meals resulted in a decrease of the post-RCT knowledge score by .2 of a 

unit.  There is no apparent reference in the literature to relationships between 

FSM% and teachers’ knowledge.  While Ever6FSM% is discussed in terms 

of pupil outcomes (Gorard et al., 2019b) and teacher retention (Allen et al., 

2016), there appears to be no major study of the relationship between 

Ever6FSM% and teachers’ knowledge of research findings.  This relationship 

is important because, ‘Disadvantaged schools are more likely to have 

unqualified, inexperienced, inappropriately trained and high turnover teaching 

staff. All these factors suggest the quality of teaching in these schools will be 

lower’ (Allen, Mian and Sims, 2016, p.18).  Thus, teachers in schools with 

above average percentages of pupils eligible for FSM% are arguably the 

teachers who would benefit most from research knowledge, particularly on 

EEF findings.  Cullinane and Montacute (2020) also used a five-point scale 

for FSM% in their study of school shutdowns as a result of Covid-19 

pandemic in 2020.  They stated that teachers in schools with a high FSM% 

had fewer resources to deploy during the school shutdown than schools with 

a low FSM% (Cullinane and Montacute, 2020, p.9).   

 
 

Although this study design positioned the qualitative phase as less dominant, 

in a dominant/less-dominant design (Tashakkori, and Teddlie, 1998, p.15), 

within a sequential explanatory design (Creswell and Plano Clark, 2011) it is 

nevertheless regarded as an integral and essential part of quantitative 

research (Greenhalgh, 2014).  While it has undoubtedly enlightened and 
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enriched the quantitative data (Jick, 1979), it has also produced alternative 

findings and explanations.  This is perhaps most apparent in the notion of 

teacher passivity in teacher reports of information saturation.  Workload and 

time constraints were most prominent in the findings from the respondent 

interviews.  This is an issue recognised in the literature (Jerrim and Sims, 

2019).  However, the idea that fads and trends in the past prevent teacher 

uptake of educational evidence in the present is regarded as important.  

While the presence of these fads and trends has been discussed in the 

literature review (Christodoulou, 2014; De Bruyckere et al., 2015; Elliot-Major 

and Higgins, 2019; Howard-Jones, 2014; Riener and Willingham, 2010), this 

thesis revealed it is an issue worthy of greater attention.   

 

As this study took place after the implementation stage of a randomised 

controlled trial (RCT), the study also provided findings related to whether 

participation in a trial increased knowledge and engagement with evidence.  

However, findings from the regression analysis indicate that there is no 

evidence pointing to noticeable gains in knowledge of research among the 

intervention group teachers when this was compared with the control group 

teachers.  The level of attention paid to teacher development within 

educational trials has been questioned (Cordingley et al., 2018).  This finding 

raises questions as to whether intervention group teachers’ knowledge of the 

essential items or elements might improve.  In other words, there was no 

evidence for any wider, external benefits in knowledge detected in this study 

from being trained as part of the intervention group. 

 

 The study also showed that there is some correlation between teachers’ 

years of experience and their highest educational level with their knowledge 

of educational evidence.  In terms of which of those had the strongest 

relationship with the score on the knowledge test, the standardized beta (β) 

is similar for a teacher’s years of experience, a teacher’s highest educational 

level and the teacher’s school’s FSM%.  Each increase up the teacher’s 

years of experience ranking (NQT, 0-4, 5-9, 10-19, 20-29, 30+) resulted in a 

decrease of the post-RCT knowledge score by .2 units. Each increase up the 

teacher’s education ranking (undergraduate, pg. dip, Master’s, Doctorate) 
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resulted in an increase of the post-RCT knowledge score by .3 units.   In 

other words, teachers who were more recently qualified outperformed their 

more experienced counterparts.  Also, teachers with a higher-level 

qualification performed better on the knowledge measure.   

 

6.6 Recommendations 
 
The recommendations made in this section have been divided into 

recommendations for practitioners, researchers and policymakers.  The 

recommendations include the scope of responsibility.  Practitioners have a 

vested interest in reliable and valid assessments of ability as research leads 

become more commonplace in schools and teaching alliances.  Researchers 

in this area are recommended to move to a different research design and 

location while maintaining a focus on cognitive measures.  Policymakers are 

also included in these recommendations as the issue of time and workload 

were apparent, as was the issue of staff deployment into certain schools.  

These recommendations are argued to address succinctly the main areas of 

need:  staff deployment, cognitive measures of ability, greater attention paid 

to teacher training in trials, and more funding and resources to properly fund 

research on teachers’ reading of research.   

 
6.6.1 For practitioners 
 

Research question one highlights that there is work to be done among 

teachers and school leaders to contribute towards a reliable and valid 

measurement of teacher’s knowledge and engagement of educational 

evidence.  The responsibility is not solely the responsibility of the researcher, 

given the existence of self-improving schools (Blatchford and Clark, 2016), 

research schools (Gorard et al., 2019a), school-based initial teacher training 

and research (Hargreaves, 1999) and greater ownership of knowledge by the 

profession (Hargreaves, 2000, p.233) .  Specifically, the presence of 

research leads - as a position of seniority in schools (Campbell and Levin, 

2012; Churches et al., 2018a; Churches et al., 2018b) - requires cognitive 

measures given these are closely linked to ability (Connolly et al., 2017).   
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The same need applies to the role of coaches (Kraft et al., 2018).  Unless 

practitioners focus on research knowledge as an outcome of note in initial 

teacher education and continuing professional development, appointment of 

research leads and coaches will remain idiosyncratic (Hargreaves, 2000).  

Similarly, if school-based research is to avoid the situation where teachers 

are ‘left to scavenge off the desiderata of irregular professional development’ 

(Hendrick, 2016, p.46), school leaders have a responsibility to improve the 

assessment of research leads and coaches.  The findings from research 

question one underlines why White (2020) holds education as behind the 

curve and practitioners should seek to replace the arbitrary nature in which 

research leads and coaches are appointed by demanding standardised 

measurements of research knowledge and aptitude.   

 

In understanding the relationship between teacher demographics as 

predictors of research knowledge and engagement, research question two 

indicates that teachers newer to the profession, with advanced degrees and 

from schools in less disadvantaged areas, outperform colleagues who are 

nearer the end of their career, without an advanced degree and in schools in 

disadvantaged areas.  For teachers, being able to study beyond PGCE 

appears desirable. Similarly, teachers with many years of experience may 

require more targeted research-informed CPD.  The FSM% of school 

placement may also be an environmental decision factor.  However, most 

recommendations for practitioners here, derived from the quantitative results 

and illuminated by the qualitative findings, require senior leader action.  

Senior leaders in schools with FSM% need to consider the Pupil Premium 

funding to address teachers’ knowledge of research.  It is particularly 

important given the EEF and thus the research is aimed at reducing 

attainment gaps.  Similarly, schools with high FSM% should facilitate greater 

awareness of educational evidence amongst all its teachers but primarily that 

of its more experienced teachers who may not have formed a habit of 

research.  As England has a school-led system through Teaching School 

Alliances (TSA), Teaching Schools have a particular responsibility to ensure 

research and development is not withheld from schools within their alliance 

with higher than average FSM%. 
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In research question three, the finding that participation in an intervention 

group during an educational trial does not provide evidence for influencing 

research knowledge is important.   Some teachers in the qualitative phase 

raised concerns that students of high prior attainment were left bored by the 

educational programme being trialled.  Cordingley et al. (2018) stated that 

this was a common issue in trials where teachers failed to attend to the 

variation among learners in terms of attainment gap interventions.  This 

might reflect Pajares (1992) in that some teachers cast doubt on their ability 

to influence learning outcomes.  The recommendation here is an echo of 

Cordingley et al. (2018) in that teachers involved in a trial should at least be 

aware of the attainment gap and the need to attend to progress and not just 

blanket attainment among students of high prior attainment. In addition, the 

qualitative data from this study suggests student feedback has a 

disproportionate effect on how intervention group teachers perceived the 

trial.  The ability to suspend judgement (Dewey, 1910) seemed to be an 

issue both before, during and after the trial.  The qualitative data from 

research question three indicated that teachers’ beliefs remain influential 

even after experience of an intervention group (Nespor, 1987).  While 

student engagement is important – and as such is recorded in evaluator 

surveys – the outcome in terms of an evaluation report should be allowed the 

benefit of suspending judgement.   

 

6.6.2 For researchers 
 

In terms of the purpose and objectives of education, research question one 

relates to measuring teachers’ success in adding to their professional 

knowledge through research on schooling (Shulman, 1987, p.8).  This 

extends beyond their chosen specialism and includes knowledge of 

educational contexts, knowledge of learners and their characteristics and 

knowledge of educational ends, purposes and values (Shulman, 1987, p.8).  

In order to gauge teachers’ knowledge in these areas, policymakers require 

standardised measures which have a substantial cognitive component.  

There is a need to add cognitive measures in surveys however these 
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currently rely heavily on attitudinal measures (Nelson et al., 2017; Walker et 

al., 2019).   While policymakers have attended to research on learner 

outcomes, among learners of low-prior attainment, this bank of knowledge 

being produced means teachers need to be assessed on such knowledge.  

The Department for Education, the Chartered College of Teaching and the 

Education Endowment Foundation should focus on performance 

management in relation to cognitive measures (Connolly et al., 2017) of 

research on schooling (Shulman, 1987).  

  

In their ABCD model (attitudinal, behavioural, cognitive, demographic), 

Connolly et al. (2017) defined cognitive measures as being performance-

related, linked to tests of knowledge of a particular topic and, in terms of a 

change of practice, regarded cognitive measures highly (Connolly et al., 

2017, p.46).  Nevertheless, it appears researchers such as Nelson et al., 

(2017) and Walker et al., (2019) tend towards attitudinal measures and, to a 

lesser extent, behavioural and demographic measures, in relation to 

understanding teachers’ engagement of educational evidence.  In short, 

cognitive measures of teachers’ knowledge appear to have fallen out of 

favour in pursuit of a standardised measure.  Again, this is addressed by 

Connolly et al., (2017) who advocated for attending to desirable educational 

outcomes first and accepted measurements second.  This thesis has shown 

that cognitive measures remain a challenge in terms of reliability.  However, 

the Education Endowment Foundation (EEF) is pursuing a declarative 

knowledge approach which lends itself to cognitive measures for teachers.  

The Teacher Choices trials (Roy, Lord and Galvis, 2020) is an approach 

which, as its title suggests, would see teachers choose one approach over 

another.  For instance, the “Winning Start’ trial evaluates two practices 

teachers can choose from at the start of their lessons:  

• ‘Quiz starters build on evidence about the impact of retrieval practice 
to help students remembering key facts and ideas’ 
or 

• ‘Discussion starters are a popular way to begin lessons that aim to 
engage students in the topic they are studying’ 

      (Roy, Lord and Galvis, 2020, p.7) 
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Quiz starters are stated as being backed by educational evidence over 

discussion starters, which have no evidence base of which to speak (Roy, 

Lord and Galvis, 2020, p.7).  The trial appears to evaluate whether quiz 

starters should be preferred over discussion starters in terms of attainment.  

Thus, the Teacher Choices approach by the EEF arguably highlights the 

need for cognitive measures as used in research question one.  As such, this 

thesis recommends researchers, such as Nelson et al (2017) and Walker et 

al (2019), attend more fully to the use and testing of cognitive measures in 

their teacher surveys.  Connolly et al., (2017) underline relevance across the 

ABCD model, and teachers’ declarative knowledge in the Teacher Choices 

approach suggests cognitive measures have an important role.   
 

In terms of research question two, this thesis recommends that researchers 

differentiate between teachers by career stage.  If researchers want to 

engage across the profession, more attention should be paid to classroom 

teachers with more years of experience.  The rationale is that the evidence 

from this thesis suggested that this demographic could be underperforming 

on educational evidence knowledge and might be the result of diminishing 

returns, a deficit of evidence in early career stage provision, and a passivity 

arising from myths, fads and trends.  Another consideration beyond career 

stage is to prioritise teachers in schools with catchment areas of greater 

economic disadvantage as this group seemed to underperform on the 

knowledge measure.  Teachers without advanced degrees or qualifications 

beyond PGCE may benefit from targeted approaches.   Nevertheless, CPD 

has been criticised for approaching teacher development as punitive or 

addressing deficiencies and researchers should approach matters in a 

positive sense (Wiliam, 2019b).  Thus, a recommendation here is that 

applied and practice-based researchers take a contingent but positive 

approach in supporting and differentiating between teachers newer to the 

profession with advanced degrees and based in schools with low FSM% 

from more experienced teachers without advanced degrees in schools with 

high FSM%.  Albeit this is a simplistic dichotomy, and there is likely wide 

variation in current initial teacher education provisions for educational 
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evidence -  and in advanced degree content - teacher backgrounds should 

be regarded in much the same way as is done with learner backgrounds.   

 

Lastly, there may be a greater reciprocity opportunity for researchers with 

regards to conducting educational trials in schools.  This thesis questions the 

notion of teachers as benefitting more widely from the additional contact and 

resources with professional researchers, specifically those in the intervention 

group.  Light-touch approaches (Langer et al., 2016, p.17) do not seem to 

have been enough to have shown any discernible difference in educational 

evidence knowledge.  While full-blown interaction (Langer et al., 2016, p.17) 

is likely a bridge too far, there appears room for questioning Langer et al., 

(2016) and Gorard (2019a). Instead of these light-touch approaches or 

nudging, respectively, a teachers-in-a-trial course could be designed to 

enhance teachers’ knowledge of research methods and purposes and. For 

researchers, this would be an opportunity to formally address the fidelity of 

implementation issue (Allen, 2011).   
 

One possible example of how to proceed in this is from van Schaik et al., 

(2019) who studied teacher learning groups (TLGs) in the Netherlands.  

These TLGs were seen as being either research-informed or research-

based.  Research-informed can be seen as the engagement with evidence 

concept whereas research-based is likely closer to the engagement in 

evidence approach (van Schaik et al., 2019).  This distinction is important:  

the kinds of teacher knowledge generation in van Schaik et al.’s study 

differed depending on the type of TLG, that is, whether it was a research-

informed TLG or a research-based TLG.  In a research-informed TLG, van 

Schaik et al. (2019) asserted, teachers appeared to gain in domain-specific 

teaching methods and solutions, e.g. to address common classroom and 

learner issues.  In comparison, the authors found that research-based TLGs 

appeared to benefit the teacher more in terms of research methodology, e.g. 

survey methods and in domain-general knowledge such as learner 

motivation.  The distinction has important ramifications for the sequential 

explanatory approach in terms of the make-up of the TLG and the knowledge 

generated.  In other words, researchers interested in producing items for use 
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on a survey on, say, addressing misconceptions in GCSE chemistry would 

look at a co-construction with research-informed TLGs.  Meanwhile, 

researchers interested in producing items for use on a survey on, say, 

teachers’ aptitude in deciphering quantitative methods in journal articles 

would rely more heavily on participating in a research-based TLG.   

 

The collaboration aspect not only benefits the knowledge generated but is 

also held to increase professionalism (van Schaik et al., 2019).  This is 

something very much consistent with what Hargreaves had called for in 

terms of a collective spirit to raise professionalism in teaching (Hargreaves, 

1998).  In summary, the need going forward is for a better appreciation of the 

differences between engagement with research evidence and engagement in 

research evidence (Cordingley, 2004, p.85).  The manifestation of this in the 

form of the two typologies of TLG – research-informed TLG and research-

based TLG – is suggested to be where researchers should place themselves 

in terms of conducting sequential exploratory research.  The decision to enter 

one or both TLG types would depend on the kind of teacher knowledge and 

engagement researchers are interested in measuring, i.e. pedagogical 

research (research-informed TLG) or methodological research (research-

based TLG).   

 In light of this, the researcher recommends that future attempts to devise 

robust educational measures pursue a sequential exploratory design and 

embed themselves in the world of TLGs.  The specific TLG would depend 

upon the researcher’s aims.  If the survey was to measure how teachers’ 

knowledge of and engagement with educational evidence was aimed at 

improving classroom teaching methods, the research-informed model should 

be prioritised.  This would be where researchers followed teachers in the 

reading of formal research, the attending of conferences, etc.  Similarly, if the 

survey was intended to measure how teachers’ knowledge of and 

engagement with educational evidence was aimed at improving teachers’ 

research methods, the research-based model should be prioritised.  The 
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distinction between both should remain at the forefront of the researcher’s 

mind. 
 

6.6.3 For policymakers 
 

Policymakers have invested huge sums into the Education Endowment 

Foundation (Flores, 2018).  The output in terms of knowledge from this 

investment requires greater management.  Kennedy (2016) highlighted the 

persistent problems teachers regularly face in terms of learning behaviours 

and the challenge of reaching learners of low-prior attainment.  Cordingley, et 

al. (2018) highlighted teachers neglect of such learners’ needs.  This is 

further compounded by weak evidence in mechanisms for how teachers read 

research (Cain 2015a; 2015b).  

 

The research in this thesis has highlighted that for teachers to understand 

research, time constraints and workload exist as key barriers.  Beyond this, 

assessment of teachers’ knowledge from such reading research has been 

shown to be an issue in the findings from research question one.  Research 

question two suggest that early career teachers make greater gains because 

they have more at stake.  This question also indicated that teachers in 

schools with pupils from disadvantaged backgrounds were linked with 

underperformance in terms of research knowledge.  Policymakers should 

therefore address efforts to place recently experienced, highly qualified 

teachers in disadvantaged school areas as a primary concern in terms of 

staying true to the roots of the what works approach as being that which 

tackles educational disadvantage (Rhodes-Hoover, 1978).   

 

Research question three states that teacher participation in trials does not 

link to improvement in greater knowledge of educational evidence and 

accordingly light-touch approaches may not be sufficient.  As such, funding 

for a serious study of teachers reading research, in line with Warby et al. 

(1999), is needed if the ‘nearly hopeless’ (Zeuli, 1994, p.20) situation is to be 

addressed.  As Davies highlighted, it would ‘take years of concerted effort for 

teachers to learn to read research...’ (Davies, 2003, p.100).  Nevertheless, 
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such a task is unavoidable if policymakers are serious about translating 

research into practice.  Research question one highlighted that funding for 

research on survey methods which attend to cognitive measures of ability in 

terms of teachers’ knowledge of and engagement with such output as that 

from the EEF is required.  Consensus through attending to Kennedy (2016) 

and Voss et al. (2011) and collaboration with teachers and school leaders is 

needed if any progress is to be made on developing a testable measure of 

teachers’ research knowledge.   
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APPENDIX A.   
 

Background:  SMART Spaces 
 
This section gives a brief overview of the randomised controlled trial (RCT) 

which preceded the researcher’s investigation and an overview of the 

teachers’ activities during the RCT.  Between 2015-2017 a pilot optimization 

and feasibility study into spaced learning (O’Hare et al., 2017) found that the 

SMART Spaces pedagogy could be easily integrated into existing science 

classrooms in England with relatively few resources. These events however 

precede the researcher’s doctoral studies and the events which took place 

during the doctoral research, and which are more closely related to this 

thesis, was the subsequent RCT at efficacy stage (which followed the pilot) 

and occurred between 2017-2019 with an evaluation report due in 

2020/2021.  This section describes the background in two parts, first the 

recruitment and main RCT features followed by an explanation of teacher 

activity/lesson delivery. 

 

Schools were invited to take part in the trial by the Education Endowment 

Foundation (EEF).  Once the target number of schools had been achieved, 

schools were randomised into one of two groups, either into the intervention 

group to receive the ‘SMART Spaces’ (or spaced learning) training, 

resources and supported to deliver the six lessons or into the control group 

(business as usual – no resources, training or lessons from the trial).  The 

fifty schools (approximately) who were sorted into the intervention group (to 

carry out the lessons) were then manually clustered by their geographical 

area to create approximately fifteen hub schools across England.  This is 

where all teachers of Year 11 GCSE Chemistry from the fifty or so 

intervention schools would attend training.  Certain schools were offered to 

host as a hub school, and take teachers from nearby schools, dependant on 

their facilities (parking, breakout rooms, etc.).  Intervention school Heads of 

Science (HoS) or senior leadership team (SLT) members informed their 

teachers of year 11 GCSE Chemistry of the school’s participation in the 

SMART Spaces RCT and the requirement for them to attend a SMART 
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Spaces CPD session, during the regular school day and usually in an 

afternoon slot. Those CPD sessions that took place at a hub school were 

capped at a maximum of twenty teachers of year 11 GCSE Chemistry.  

Generally, each school provided between one and four teachers of year 11 

GCSE Chemistry to be trained.  These sessions were facilitated by the QUB 

implementation team with a HTSA SMART Spaces trainer (a Chemistry 

specialist and serving teacher trained in the delivery of SMART Spaces) 

dispatched to hub schools or single schools across England between 

October 2018 and March 2019. Following the training, teachers were sent 

hard copy manuals with the full details of the training sessions and evidence 

base. In December 2018 teachers were given log in access to a SMART 

Spaces Project Community Site:  https://www.smartspaceslearning.org .  

This was a dashboard that included a downloadable ‘latest version’ of all 

Microsoft PowerPoint slides (to allow feedback from CPD sessions to be fed 

into slides, primarily any content/wording deemed more appropriate).  It also 

included evidence-based or evidence-informed practice (EBP) blogs and 

news linked to SMART Spaces i.e., spaced learning, cognitive psychology 

and neuroscience information.  It also allowed teachers the opportunity to 

practice their delivery at their own leisure and/or with pupils.  All teachers 

who had received the CPD training (and online log in, manuals) also received 

a support visit between March and May 2019.  This was conducted by a 

SMART Spaces team member who had been trained and had previous 

experience of observing SMART Spaces lessons.   Coaches trained in 

spaced learning practice were then sent from March until June of 2019 to 

support teachers through the opportunity to practice the lessons and receive 

feedback and a designated remote contact throughout their subsequent 

lesson deliveries.  A fidelity of implementation (FoI) observation schedule 

was used to guide observations and post-lesson feedback and also as 

demographic and performance data for later possible use by the 

implementation team and evaluation.  The post-lesson coaching element was 

a one-to-one interaction between a SMART Spaces implementation team 

member and the teacher.  In addition to scale data of predictors i.e. fidelity, 

pupil engagement and teacher enthusiasm being captured, teachers 

received directive coaching and also support through a semi- structured 
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needs analysis dialogue including information on general support as well as 

resources, facilities and pedagogy.  Teachers were also asked to confirm the 

three-week window in which they planned to conduct both their revision 

lessons of a SMART Spaces design for AQA Chemistry Paper 1 content (in 

one week, and their three iterations or lessons) of Paper 2 content a 

following week.  In other words, pupils experienced six lessons in total, over 

a two-week period, with week one for exam paper 1 content and week two 

for exam paper two content.  Preparation for each of the two exam papers 

meant had three SMART Spaces revision lessons which made up a total of 

six lessons overall. 

 

Figure i.) is a basic outline of the approach found to be most effective from the 

pilot and taken forward to the randomized control trial (RCT) at efficacy stage. 

 
Figure i. Spaced Learning Design (O’Hare, et al., 2017) 
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   Adapted from O’Hare, et al., (2017) 
 
The teachers’ delivery of the six SMART Spaces lessons for the randomised 

controlled trial evaluation was largely undertaken in the run up to the 2019 

exam period and approximately between Tuesday 23rd April – Fri 10th May 

2019.   This was based on the double award GCSE exams AQA exam 

timetable for summer 2019 which indicated that Chemistry paper 1 was 

scheduled for Thursday 16th May, and Chemistry paper 2 for Wednesday 

12th June 2019.  The plan was for the year 11 classes to receive two sets of 
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three SMART Spaces lessons.  The reason why these were in two sets was 

to reflect the paper 1 content exam and the paper 2 content exam.   

 

Thus, day one/lesson one of week 1 would contain all the predicted target 

revision content for the double award GCSE chemistry paper 1 exam to be 

sat on Thursday  16th May 2019.  On this first day/first lesson, the teaching 

during the (a), (b) and (c) stages would employ a whole-class, direct 

instruction approach, fully teacher-centred, using a PowerPoint resource with 

no pupil input required (Figure i).  On day two/lesson two of week 1, the 

exact same procedure would occur but importantly with some adaptations, 

e.g., gap fills or incomplete diagrams and importantly, pupil input into the 

information gaps/ gap fills.  On day three/lesson three of week 1, the only 

change from day two/lesson two might have been additional gaps or 

incomplete information, or increased pacing.  These three days/lessons 

should ideally have been three days within that first week.   

 

For the following week - week 2 - for lessons 4-6, the procedure would be 

identical to week 1, except for the fact that the Microsoft PowerPoint for the 

remaining three lessons now contained content for the paper 2 exam to be 

sat on Wednesday 12th June 2019.  Thus, day four/lesson four of week 2 

would contain all the predicted target revision content for the double award 

GCSE chemistry paper 2 exam to be sat on Thursday 16th May 2019.  On 

this fourth day/fourth lesson of week 2, the teaching during the (a), (b) and 

(c) stages would again employ a whole-class, direct instruction approach, 

fully teacher-centred, using a PowerPoint resource with no pupil input 

required (Figure i.).  On day five/lesson five of week 2, the exact same 

procedure would occur but, again, with some adaptations, e.g., gap fills or 

incomplete diagrams and importantly, pupil input into the information gaps/ 

gap fills.  On day six/lesson six of week two (the final lesson of SMART 

Spaces), the only change from day five/lesson five should again have been 

additional gaps or incomplete information or increased pacing.  These 

remaining three days/lessons should ideally have been three days within that 

second week (following the first week).   
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As shown in figure i., the SMART Spaces term is derived from combining the 

10-minute distractor activities or ‘spaces’ with  the 24-hour spaces from 

lessons on different days.  This is vital as it is this design which produced the 

largest effect size in the piloting stage (O’Hare et al., 2017).  The 10-minute 

distractor activity spaces come from neuroscientific evidence (Kelley and 

Whatson, 2013) and have been shown to be most effective when combined 

with 24-hour spaces from cognitive psychology (O’Hare, et al., 2017).  The 

understanding from neuroscience of the 10-minute distractor activity spaces 

is that this should allow time for the synapse to rest (Fields, 2005). The figure 

also refers to how each (a), (b) and (c) stage is based on requiring recall and 

retrieval in (b) and (c) after the input stage of (a) (Kelley and Whatson, 2013; 

O’Hare et al., 2017).  The distractor activities should involve motor skills, 

such as juggling or clay modelling (O’Hare, et al., 2017) however any acute 

physical activity is likely to be more beneficial (Hötting, et al., 2016).  The 

number of lessons needed is vastly reduced:  the assumption behind spaced 

learning is ‘...one hour’s instruction replacing four months instruction...’ 

(Kelley and Whatson, 2013,p.6) as the content has been intensified and 

condensed.  This leaves more time for teaching the complex processes or 

other beneficial activity or teaching.  
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APPENDIX B.   
 
Survey 2019 
 

Dear Teacher, 

This survey is being conducted by a doctoral researcher at Queen's 
University Belfast and relates to teachers' evidence-based knowledge and 
behaviours during a trial. Please read the following and if you agree please 
proceed by ticking the box below and clicking 'Next':  

I understand that this survey asks about my engagement with educational 
evidence. 

I understand that all the information gathered will be kept strictly confidential 
and that my name and the name of the organisation/school will not be 
included in any reports. 

I understand that participation is voluntary and that I am free to withdraw my 
consent at any time by contacting the PhD researcher, no later than Jan 
2020. 

I understand that this research will be published in the form of a Doctoral 
dissertation and used for other research purposes. 

 

Contact details: Room 0G.GR3, 6 College Park, Queen’s University Belfast, 
BT7 1LP, Belfast, Northern Ireland e-mail:  emacrae01@qub.ac.uk / tel: 
07375 941417 
 
Controller’s representative: Dr Karen Kerr k.kerr@qub.ac.uk +44 (0)28 
9097 5945 
 
Information on right to withdraw consent:  You are advised that should 
you wish to withdraw your data prior to publication of the thesis to contact the 
researcher Ewan MacRae at emacrae01@qub.ac.uk no later than January 
2020 
 
Information on supervisory authority: Information Compliance Unit, 
Registrar's Office, Queen's University Belfast, Belfast BT7 1NN. Tel:  028 
9097 2505/Fax:  028 9097 2510 info.compliance@qub.ac.uk 
 
Name and contact details of data protection officer: Information 
Compliance Unit, Registrar's Office, Queen's University Belfast, Belfast BT7 
1NN. Tel:  028 9097 2505 / Fax:  028 9097 2510 info.compliance@qub.ac.uk 
 
Information on data subject rights: By contacting researcher Ewan 
MacRae at emacrae01 @qub.ac.uk 
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Appendix C 

Survey 2020 

Dear Teacher, 

This survey is being conducted by a doctoral researcher at Queen's 
University Belfast and relates to teachers' evidence-based knowledge and 
behaviours during a trial. Please read the following and if you agree please 
proceed by ticking the box below and clicking 'Next':  

I understand that this survey asks about my engagement with educational 
evidence  

I understand that all the information gathered will be kept strictly confidential 
and that my name and the name of the organisation/school will not be 
included in any reports. 

I understand that participation is voluntary and that I am free to withdraw my 
consent at any time by contacting the PhD researcher, no later than April 
2020. 

I understand that this research will be published in the form of a Doctoral 
dissertation and used for other research purposes. 

 
Contact details: Ewan MacRae Room 01.004, 18 College Green, Queen's 
University Belfast, Belfast, BT7 1LN emacrae01@qub.ac.uk 
+44(0)7375941417 
 
Controller’s representative: Dr Karen Kerr k.kerr@qub.ac.uk +44 (0)28 
9097 5945 
 
Information on right to withdraw consent:  You are advised that should 
you wish to withdraw your data prior to publication of the thesis to contact the 
researcher Ewan MacRae at emacrae01@qub.ac.uk no later than 31 April 
2020 
 
Information on supervisory authority: Information Compliance Unit, 
Registrar's Office, Queen's University Belfast, Belfast BT7 1NN. Tel:  028 
9097 2505/Fax:  028 9097 2510 
info.compliance@qub.ac.uk 
 
Name and contact details of data protection officer: Information 
Compliance Unit, Registrar's Office, Queen's University Belfast, Belfast BT7 
1NN. Tel:  028 9097 2505 / Fax:  028 9097 2510 info.compliance@qub.ac.uk 
 
Information on data subject rights: By contacting researcher Ewan 
MacRae at emacrae01 @qub.ac.uk 
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Appendix D 

Interview Request 2020 

Dear Teacher, 

Thank you for agreeing to be interviewed by telephone regarding your 
experiences of an educational trial.  This interview should take 15-20 minutes 
and will consist of questions on teachers' engagement with educational 
evidence. 

These interviews will take place between January and March 2020   

Please select at least one date and time which is suitable for you but more 
than one time/date would be appreciated for greater flexibility. (if so, you will 
be notified in advance of which date/time). 

These calls will be recorded for the purposes of transcription and use in a 
thesis but will be anonymous at both teacher and school level.   

Participation is voluntary and you may withdraw your data after the interview 
by contacting the researcher before 31 April 2020 at emacrae01@qub.ac.uk 

 

Contact details: Ewan MacRae Room 01.004, 18 College Green, Queen's 
University Belfast, Belfast, BT7 1LN emacrae01@qub.ac.uk 
+44(0)7375941417 
 
Controller’s representative: Dr Karen Kerr k.kerr@qub.ac.uk +44 (0)28 
9097 5945 
 
Information on right to withdraw consent:  You are advised that should 
you wish to withdraw your data prior to publication of the thesis to contact the 
researcher Ewan MacRae at emacrae01@qub.ac.uk no later than 31 April 
2020 
 
Information on supervisory authority: Information Compliance Unit, 
Registrar's Office, Queen's University Belfast, Belfast BT7 1NN. Tel:  028 
9097 2505/Fax:  028 9097 2510 
info.compliance@qub.ac.uk 
 
Name and contact details of data protection officer: Information 
Compliance Unit, Registrar's Office, Queen's University Belfast, Belfast BT7 
1NN. Tel:  028 9097 2505 / Fax:  028 9097 2510 info.compliance@qub.ac.uk 
 
Information on data subject rights: By contacting researcher Ewan 
MacRae at emacrae01 @qub.ac.uk 
 
 
 



 289 

Appendix E:   Survey Instrument 
 
 
1. This question matches research purposes (a, b & c) to their 
corresponding research method below. There are more methods than 
required and only one correct method for each purpose. 
 
 
a.  To provide an overview of the evidence base (please choose one 
answer from below) 
 

 
Randomised 

Controlled Trial 
(RCT) 

Longitudinal 
Study 

Interviews 
and/or 

Questionnaires 

Literature 
Review 

Correlational 
Study 

 
 
b. To determine whether an intervention or an approach has a direct 
impact on pupil outcomes (please choose one answer from below) 
 
 

Randomised 
Controlled Trial 

(RCT) 

Longitudinal 
Study 

Interviews 
and/or 

Questionnaires 

Literature 
Review 

Correlational 
Study 

 
 
c. To understand how an intervention or approach works in practice 
(please choose one answer from below) 
 
 

Randomised 
Controlled Trial 

(RCT) 

Longitudinal 
Study 

Interviews 
and/or 

Questionnaires 

Literature 
Review 

Correlational 
Study 
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2. Please answer the following questions 
 
 Yes No  Not Sure 
i. Have you read “Improving Secondary 
Science guidance report” published by The 
Education Endowment Foundation in Sep 
2018? 

   

 
ii. Please tick which diagram you think is optimised for pupils’ attention  
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3.  Which of the following have you accessed? (please tick)                
                                                                                                    Tick if Visited 

EEF Teaching and Learning Toolkit  
 

Chartered College of Teaching >  Research Database 
 

NFER >  Publications & Research 
 

CUREE >  Resources 
 

Sutton Trust >   Research 
 

OECD iLibrary 
 

Other (please specify) 
________________________________________________ 

 

None of the above 
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4.  There is research evidence to suggest that 
some of the following statements are likely to be 
true and some are likely to be false.  
Please select a response for each of the eight 
examples below: 

True False Don’t 
know 

Drinking six to eight glasses of water per day 
improves pupil learning outcomes  

   

Reducing class size is one of the most cost-
effective ways to improve pupil learning 

outcomes  

    

Extending the school day is more likely to 
improve learning outcomes for pupils on Free 
School Meals than pupils not on Free School 

Meals  

   

Interventions that focus solely on raising pupil 
aspirations have little impact on learning 

outcomes  

   

Setting pupils by ability improves learning 
outcomes for all pupils  

    

Individual pupils learn best when they receive 
information in their preferred learning style (e.g. 

auditory, visual, kinaesthetic)  

    

Peer tutoring (students supporting other 
students with their learning) usually benefits the 

pupil being tutored more than the pupil doing the 
tutoring  

   

Homework has a greater impact on pupils’ 
learning outcomes at secondary school than at 

primary school  
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APPENDIX F 
 

Interview schedule 2020 
Intervention Group Teachers Control Group Teachers 

 
1. Thinking back to the previous 

school year (2018-19) can you 
recall any subsequent actions 
you took as a direct result of 
being in the intervention 
group of the trial? 

 
2. Do you believe, having been in 

the intervention group of the 
trial, it could have had any 
(other) positive effect on 
teachers in any way?  Any 
(other) negative effects on 
teachers? 

 
3. How do you think ‘years since 

Initial Teacher Education (ITE)’ 
might impact upon teachers’ 
engagement with evaluation-
based evidence?   

 
4. How do you think postgraduate 

study (such as a master’s 
degree or a doctorate) might 
impact upon teachers’ 
engagement with evaluation-
based evidence? 

 
5. Apart from teacher experience 

or study, what might be some 
things that would aid teachers’ 
engagement with evaluation-
based evidence? 

 
6. Apart from teacher experience 

or study, what might be some 
things that would hinder 
teachers’ engagement with 
evaluation-based evidence? 

 
7. Is there anything else based 

on your experience in the trial 
that you think might have 
impacted upon your practice? 

 

 
1. Thinking back to the previous 

school year (2018-19) can you 
recall any subsequent actions 
you took as a direct result of 
being in the control group of 
the trial? 

 
2. Do you believe, having been in 

the control group of the trial, it 
could have had any (other) 
positive effect on teachers in 
any way?  Any (other) negative 
effects on teachers? 

 
 

3. How do you think ‘years since 
Initial Teacher Education (ITE)’ 
might impact upon teachers’ 
engagement with evaluation-
based evidence? 

 
4. How do you think postgraduate 

study (such as a master’s 
degree or a doctorate) might 
impact upon teachers’ 
engagement with evaluation-
based evidence? 

 
5. Apart from teacher experience 

or study, what might be some 
things that would aid teachers’ 
engagement with evaluation-
based evidence? 

 
6. Apart from teacher experience 

or study, what might be some 
things that would hinder 
teachers’ engagement with 
evaluation-based evidence? 

 
7. Is there anything else based 

on your experience in the trial 
that you think might have 
impacted upon your practice? 
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APPENDIX G 
 
The node, ‘years of experience’ had three sub-nodes:  i. initial teacher 

education, ii. newly qualified teachers (NQTs) / recently qualified teachers 

(RQTs), iii. experienced teachers.  Similarly, ‘other’ became separated into 

two nodes, ‘passivity’ (table 44.) with five sub nodes and ‘conditions 

for/against research’ (table 45.) with four sub nodes.  In all, there were five 

nodes with multiple sub nodes.  In order, to display these as succinctly as 

possible, a framework matrix approach was used for tables 41 to 45. 

 
 
 
NVivo Nodes 


