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This paper considers the engagement by teachers and school leaders in England in educational practices that are both ‘research-informed’ and supportive of inclusive education. We do so by seeking to understand the benefits, costs, and signifying factors these educators associate with research-use. In undertaking the study, we first worked to develop and refine a survey instrument (the ‘Research-Use BCS survey’) that could be used to uniquely and simultaneously measure these concepts. Our survey development involved a comprehensive process that comprised: (1) a review of recent literature; (2) item pre-testing; and (3) cognitive interviews. We then administered this questionnaire to a representative sample of English educators. Although response rates were somewhat impacted by the recent COVID-19 pandemic, we achieved a sufficient number of responses (147 in total) to allow us to engage in descriptive analyses, as well as the production of classification trees. Our analysis resulted in several key findings, including that: (1) if respondents see the benefits of research, they are likely to use it (with the converse also true); (2) if educators have the needed support of their colleagues, they are more likely to use research; and (3) perceiving research-use as an activity that successful teachers and schools engage in is also associated with individual-level research use. We conclude the paper by pointing to potential interventions and strategies that might serve (at least, in the English context) to enhance research-use, so increasing the likelihood of the development and use of effective inclusive practices in schools.
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INTRODUCTION

This paper considers the engagement by teachers and school leaders in England in educational practices that are both ‘research-informed’ and supportive of inclusive education. For the purposes of this paper, we define research-informed educational practice (RIEP) as the use of academic research by teachers and school leaders, in order to improve aspects of their teaching, decision-making, leadership or ongoing professional learning (Walker, 2017; Brown, 2020). Inclusive practice, meanwhile, represents the development and enactment of approaches to pedagogy, curriculum and assessment that enable all students, irrespective of ability, to learn together in one environment. In other words, the aim of such practices is to enable all children to participate meaningfully and effectively in mainstream education, whilst avoiding the marginalization of learners based on labeling, pre-conception or access (Mintz and Wyse, 2015; Mintz et al., 2020).

There are strong reasons to encourage RIEP generally. For instance, the emerging evidence base indicates that, if educators engage with research-evidence to make or change decisions, embark on new courses of action, or develop new practices, then this can have a positive impact for both teaching and learning outcomes (e.g., Cordingley, 2013; Mincu, 2014; Cain, 2015; Godfrey, 2016; Rose et al., 2017; Crain-Dorough and Elder, 2021). There are also myriad social and moral imperatives which, together, present the case that educators ‘should’ engage with research-evidence if it is possible for them to do so. This argument is nicely encapsulated by Anne Oakley (2000) who some 20 years ago argued that: “those who intervene in other people’s lives [should] do so with the utmost benefit and least harm” (2000: p. 3). When it comes to inclusion, therefore, this imperative dictates that practitioners ‘ought’ to ensure approaches to inclusive practice are informed by the best available evidence, so as to be as beneficially impactful as possible. Naturally this engagement should be critical in nature, and the research in question should be of recognizably high quality; and for a comprehensive overview of both critical engagement and how to assess the quality of research-evidence, we point readers in the direction of Gough (2021).

Inclusive education is increasingly seen as a core part of how equitable education systems, globally, should function (Van Mieghem et al., 2020). Simultaneously, however, considering inclusive practice or any other type of educational practices, RIEP – as a ‘business as usual’ way of working – is yet to take hold in the vast majority of schools. This is the case both in England and more widely (Graves and Moore, 2017; Wisby and Whitty, 2017; Biesta et al., 2019; Crain-Dorough and Elder, 2021). This ‘research-practice gap’ is apparent in the findings of a mixed methods study undertaken by Coldwell et al. (2017) to examine England’s progress toward a research-evidence-informed school system. Coldwell et al. (2017, p. 7) findings include that educators generally did not feel confident in using research-evidence and that there was “limited evidence from [their] study of teachers directly [using] research findings to change their practice.” Later work, such as the recent survey of 1,670 teachers in England undertaken by the National Foundation for Educational Research, presents a similar picture. Here it was found that academic research had only a ‘small to moderate’ influence on teacher decision making. Instead of research-evidence, teachers were in fact much more likely to draw ideas and support from their own experiences (60 percent of respondents identified ideas generated by me or my school), or the experiences of other teachers/schools (42 per cent of respondents identified ideas from other schools), when deciding on approaches to improve student outcomes. In addition, non-research-based continuing professional development (CPD) was also cited as an important influence (54 percent of respondents). These compare to the much lower figures of 13 percent and seven percent for sources based on the work of research organizations and advice/guidance from a university or research organization, respectively (Walker et al., 2019).

Using research-evidence to facilitate any kind of educational improvement typically involves educators (either collectively or individually): (1) accessing academic research; (2) being able to comprehend academic research; (3) being able to critically engage with research-evidence, understanding both its strengths and weaknesses, as well as how its warrants for truth can be justified; (4) relating research-evidence to existing knowledge and understanding; and, where relevant, (5) making or changing decisions, embarking on new courses of action, or developing new practices. Reasons traditionally given for the disconnect between research and practice invariably relate to each of these five steps. For example, it has been suggested that educators can often struggle to access academic research, which can often be situated behind pay walls (Goldacre, 2013). It can also be hard for educators to engage with academic research due to the esoteric nature of the language used (Hargreaves, 1996; Goldacre, 2013; Cain et al., 2019). There has been much critique of the quality of educational research as well as the concomitant suggestion that it should not be trusted to provide a firm basis for practice development (Hargreaves, 1996; Hammersley, 1997; Biesta, 2007; Goldacre, 2013; Wisby and Whitty, 2017; Wrigley, 2018). Academic research is also often critiqued for being either too context independent or because it reports on very specific contexts. This means educators can often find it difficult to know how best to apply findings to their settings (Biesta, 2007; Wrigley, 2018; Cain et al., 2019; Gough, 2021). Another often-cited reason for the research-practice gap is that teachers and school leaders do not always have enough time to engage with research, to learn from it, or use it to develop new practices (Galdin-O’Shea, 2015; Brown and Flood, 2019; Brown, 2020). Linked to the issue of time, however, is that schools in England are typically characterized by action orientated cultures, which serves to hinder processes that take place over the mid to long term, such as research inquiry cycles (Cain et al., 2019; Mintrop and Zumpe, 2019). Related is research on educational organizations in the tradition of institutional theory (e.g., Honig, 2006); with this arguing that, when seeking to solve their problems, educators often privilege legitimacy: i.e., acting according to public expectations of what is appropriate over evidence effectiveness (Mintrop and Zumpe, 2019). In high autonomy/high accountability systems such as England, this notion of legitimacy tends to relate to the twin forces of government accountability and performativity.

At the same time, it is also clear that if teachers are to use research to promote inclusive education, then, as well as the RIEP-related issues outlined above, teachers and school leaders must also see merit in this form of education (which may prove a source of tension in high autonomy/high accountability systems). In other words, they must see value in the unique contributions that students of all backgrounds offer and want diverse groups to grow side by side, to the benefit of all. Furthermore, as well as inclusion signifying to educators an ethical vision to aim for, teachers and school leaders must also embody the catalytic behavior that can realize this change (Brown et al., 2021). This means educators need to be aware of the sociocultural context they operate in, have high expectations, a desire to make a difference, and are cognizant of the need to challenge the deficit mindset of colleagues. They may also need to identify the various means through which to overcome the professional antinomies often faced by those working in disadvantaged and challenging situations; including drawing on those holding ‘local knowledge,’ such as that of teaching assistants (Von Hippel, 2014; Lee and Louis, 2019; Brown et al., 2021). It is within this context, and toward the identification of such means, that educators are likely to direct their efforts at RIEP for inclusion.

For the purposes of this paper, we make the assumption that our work is for those who already have the ethical drive to pursue inclusive education. Our focus then is how this might be achieved in a research informed way. We note that there have already been a range of national and local initiatives which have attempted to address the separations between research and practice, which, in theory, should enable the achievement of research informed inclusive education to flourish. Most recently, these include the establishment of the Education Endowment Foundation (EEF): the ‘what works’ center for education in England, which provides freely available and accessible summaries of what works research-evidence for educators to use. In addition to this substantial investment, in 2014 the EEF launched a £1.4m fund for projects to improve the use of research in schools. This initiative was followed up in 2016 with the launch of the EEF’s Research Schools initiative; schools charged with leading RIEP development in their local area. There has also been a substantial rise in bottom-up/teacher-led initiatives, such as the emerging network of ‘Teachmeets’ and ‘ResearchED’ conferences (Wisby and Whitty, 2017) designed to help teachers connect more effectively with educational research. Furthermore, a prominent example of a teacher-led initiative was the 2017 launch of England’s Chartered College of Teaching: an organization led by and for teachers, and whose mission (in part at least) is to support the use of RIEP (Wisby and Whitty, 2017). RIEP is also increasingly promoted and supported at a government level. For example, England’s Department for Education ensured the inclusion of references to RIEP within its standards for school leaders and in the pilot Early Career Framework for newly qualified teachers. Finally, the periodic Research Excellence Framework (the ‘REF’), via which United Kingdom universities are funded, now requires them to account for the ‘impact’ their research has had on, “the economy, society, culture, public policy or services … beyond academia” (Higher Education Funding Council, England, 2011, p. 48). In other words, the government’s aim is to use REF to encourage universities to ensure that their research is used in the world beyond academia, for example, by encouraging academics to work directly with teachers and schools (Cain et al., 2019). That the evidence-practice gap still exists, however, would seem to imply that these initiatives are not fully ‘hitting the mark’ and that there are, in fact, a range of factors preventing RIEP which are still unaddressed. This is clearly problematic if we wish teachers to engage with or develop ‘research-informed’ practices that support inclusive education. In response, the purpose of this paper is to use a novel theoretical perspective to attempt to uncover additional insights into why educators do or do not employ research evidence, and to provide practice and policy-recommendations as to how this situation can be improved.



BAUDRILLARD’S THEORY OF CONSUMPTION

Research in the area of RIEP has often been criticized for being ‘under-theorized’ (e.g., Nutley et al., 2007; Cooper and Levin, 2010; Brown, 2014). This is problematic to the extent that it may lead to researchers failing to consider, either comprehensively or with sufficient complexity, the full range of factors influencing the research-practice gap. To provide a theoretical basis for our analysis, we adopt Baudrillard’s (1968) semiotic theory of consumption. This theoretic lens allows us to view the use of research-evidence by educators as being firmly situated within the overall culture of consumerism that encapsulates Western societies. As a social phenomenon, consumerism can be thought of as being ‘formally’ identified by Veblen (1899) in The Theory of the Leisure Class: here Veblen identified that, as well as a way of meeting needs, consumption also represents a means through which wealth can be displayed, in order to demonstrate social status. With Veblen, then, the notion of the consumer society – the society which consumes because it wants rather than needs to – was born. But while Veblen’s analysis was ground breaking, in that it identified consumption as something which stretched far beyond subsistence, what it did not do was identify the myriad ways in which the leisure class might engage with what they buy, or the ‘relationships’ that might exist between consumer and consumed. Such a theory can be located in Baudrillard’s (1968) The System of Objects. Here Baudrillard concerns himself with both consumer behavior and the ‘objects’ which are consumed: in other words, how objects are ‘experienced’ and what needs they serve in addition to those which are purely functional. Here Baudrillard (1968) utilizes semiotic analysis to contend that all consumer goods in fact possess three values. Specifically, these are: (i) their ‘benefit’ value, which corresponds to the utility that can be derived from a good; (ii) their ‘cost’ value which represents what it takes to consume a specific good; and (iii) and the value of the good as a ‘sign.’ In other words, what messages an act of consumption is signifying both to the consumer in question and to others.

We argue that employing Baudrillard’s theoretical frame as a deductive lens for examining teachers’ use of research-evidence is warranted for three reasons. First, it makes intuitive sense that, as with any other consumer object, any educator’s use of research will be a function of some combination of the following three factors:

(1) The benefits associated with using academic-research: here, using Baudrillard’s framework, the key question facing educators is whether using research-evidence is likely to have positive benefits for their leadership, their teaching practice or their professional learning. Furthermore, whether any perceived benefits are likely to be higher or lower than other means of improving their leadership, practice or professional learning. For instance, in relation to the benefits associated with professional development courses, from engaging with trusted colleagues, or those that can be accrued from using social media.

(2) The costs associated with using academic-research: research-use costs can be manifold and relate not only to money (e.g., in instances where research can only be accessed via subscription or payment), but also in relation to the time involved in searching for, engaging with and acting on research-evidence. Costs can also relate to the mental costs associated with research-use: which can be a cognitively challenging process. As with benefits, Baudrillard’s framework views such costs are relative to the costs of engaging with other forms of information, which may be cheaper, easier to find, quicker to engage with or easier to understand. Costs are also perceived in terms of whether they are likely to outweigh the benefits that might accrue from evidence-use.

(3) The signification associated with using academic research: Baudrillard’s notion of signification, as applied to this study, corresponds to the extent to which research-use is perceived by educators as desirable. This type of desirability differs from any benefits associated with research-use. Rather, desirability refers to specific actions or behaviors that one wants to be associated with. With consumer objects such as coffee makers or clothes, desirability often comes from perceptions associated with a given brand. In other words, we typically want to purchase an object of a given brand because of the caché it affords us (especially when hold benefits and costs constant). For research-use, desirability concerns the extent to which one wants to be associated with the act of engaging with academic research. Such desirability could be a function of whether an educators’ colleagues expect them to behave in this way, but equally, it could be that engaging with research provides teachers with a positive sense of professional identify: in other words, the desirability in question is internally motivated.

As well as making intuitive sense, our second reason for adopting Baudrillard’s theoretical frame is that it provides a clear focus for investigating what might be causing the research-practice gap, as well as guide the development of possible interventions for closing it. In other words, the framework enables us to ask whether the research-practice gap is caused by educators failing to perceive the benefits of engaging in RIEP; from educators believing that the costs involved with research-use are too high; or from RIEP-type activity not being sufficiently desirable for them to want to engage in it (or, more likely, some combination of all of these factors).

Third, Baudrillard’s frame also appears to fit the available evidence. We illustrate this using a thematic analysis of recent empirical studies that have examined educators’ use of academic research. Recent work in this area has involved a range of methods and analysis, from qualitative exploration, to the use of surveys to examine behaviors on a larger scale; with each study reporting on key research-use barriers and enablers. As can be seen in Table 1, below, the factors identified from these studies, all comfortably sit within one of the three headings of ‘benefit,’ ‘cost,’ or ‘signification.’ Furthermore, we are yet to identify a single research-use factor from the vast corpus of research examining research-use, knowledge mobilization, close to practice research, evidence-informed practice, as well as a range of related fields, that does not correspond to one of these three themes. At the same time, however, no studies appear to have quantitatively measured all of these factors simultaneously, nor used statistical modeling approaches to ascertain each factor’s relative importance. This means we have no firm understanding regarding which factors are more or less likely to either positively or negative impact on educators’ research-use.


TABLE 1. ‘Benefits,’ ‘costs,’ and ‘signification’ associated with research-use, identified from current research literature.
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RESEARCH QUESTIONS, METHODS, AND ANALYSIS

Above, we identified that a major knowledge gap is a comprehensive understanding of the relationship between the educators’ reported use of research, and the benefits, costs and signifying factors they associate with research-evidence. As such, the research questions we now address in this paper, in order to increase the likelihood that research-informed educational practices for inclusion are developed, are as follows:


•RQ1: What potential benefit, cost and signification factors can be identified that might account for the current research-practice gap?

•RQ2: Which individual and combinations of benefits, cost and signification factors appear to be most closely associated with educators’ use of research evidence?

•RQ3: What implications emerge for policy and practice in terms of how to increase educators’ use of research-evidence, so leading to more effective inclusive practice?




Survey Development

A survey methodology was used to address these questions. To develop the survey and address RQ1, the research team first reviewed recent literature (broadly 2010 and later) that generally encapsulated the area of RIEP (e.g., research on research-use, knowledge mobilization, close to practice research, research on evidence-informed practice, and so on). The aim of this review was to identify as many of the factors associated with the barriers to and enablers of RIEP as possible. Where this literature was empirically based, we attempted, where feasible, to adopt the questions and scales used by these studies. When the literature was non-empirical, we identified key ideas and themes from these papers and used these to develop survey question items. All survey question items were then organized according to whether they represented the benefits, costs or any signification associated with RIEP. The research team (comprising two experienced professors, one post-doctoral researcher, who is also an experienced educator, and one experienced educator undertaking a PhDs in this area), also brainstormed other possible benefit, cost and signification related reasons that might influence RIEP. Survey question items were then also developed to represent these ideas. In order to ascertain the relationship between the benefit, cost and signification (BCS) factors and the reported use of research, scales were also developed to explore if and/or how educators used research to improve their practice and professional learning. We also developed questions to examine other possible sources for practice development (such as courses, newsletters, publications from membership bodies, the use of social media, advice from colleagues etc.). Questions were also developed to examine the culture of respondents’ schools in terms of the factors associated with practice development and learning generally. For instance, the presence of cultures of trust, as well as instances of innovation, risk taking and experimentation (Brown et al., 2016; Kools and Stoll, 2016). Finally, we developed questions to capture socio-demographic information, including respondent’s levels of education, their experience, their role and about the context of the school in which they work.

To reduce the likelihood of measurement error and establish initial support for the validity of the questionnaire, we then completed a comprehensive three stage review process. The first stage involved two rounds of ex ante item review (known as item pretesting). In the first round, we made use of Graesser (2006) Question Understanding Aid web-based program, which takes individual questionnaire items as input and returns a list of potential problems, including unfamiliar technical terms, unclear relative terms, vague or ambiguous noun phrases, complex syntax, and working memory overload. As the program itself is strictly diagnostic, the research team systematically screened the output for each item and, as a team, determined any necessary revisions. In the second round, we used Willis and Lessler’s (1999) Questionnaire Appraisal System to individually screen each questionnaire item for any further issues, such as with instructions and explanations, clarity, assumptions made or underlying logic, respondent knowledge or memory, sensitivity or bias, and the adequacy of response categories. Here the research team compared individual findings and determined whether any additional changes were necessary.

For the second stage, cognitive interviews were held with one school leader and two teachers. During the interviews, respondents were asked to work their way through the questionnaire and describe what they thought each survey item was asking them to consider. Respondents were also asked to highlight any language or comprehension issues. Finally, expert interviews were held with three independent academics with substantive experience of research in the area of RIEP. For this final stage, expert respondents were asked to consider whether the survey comprehensively covered the key issues associated with RIEP and to highlight possible gaps. Respondents were also asked to consider face validity and to give their opinion on whether survey items were measuring what the research team intended them to measure, as well as assess the overall suitability of the framework for addressing the problem in hand. All feedback from stages two and three was incorporated into the design of the survey. The final version of the survey (which we have entitle the ‘Research-Use BCS survey’) can be found in the Supplementary Material.

Our efforts to ensure a rigorous questionnaire development procedure are noteworthy given the mounting evidence that few measures related to research-use have been developed with attention to their psychometric or pragmatic qualities (e.g., Asgharzadeh et al., 2019; Lawlor et al., 2019). When a measure lacks a strong theoretical and empirical basis, it cannot necessarily be assumed that the inferences and actions that emerge from its use are adequate or appropriate (Messick, 1995). Too often, disproportionate emphasis is given to supplying evidence on validity at the back-end of instrument development (i.e., after pilot data has been collected) through methods such as factor analysis and reliability analysis (Gehlbach and Brinkworth, 2011). While such evidence is important, it is only one component of the full picture. Our focus on the front-end of instrument development (ex ante item review, cognitive interviews, and expert review) has thus helped ensure that interpretations following from responses to our questionnaire are grounded in a sound scientific basis.



Sampling Strategy

The aim of our sampling strategy was to achieve a representative sample of teaching staff in England, both in terms of their own individual characteristics, as well as the characteristics of the schools they work in. To identify teacher characteristics, we drew on the Department for Education’s school workforce briefing note and associated data tables. Here the latest data available at the time of the analysis (November 2018: see Department for Education, 2019a) shows that of the 499,972 full time equivalent (FTE) teachers in England, 24 percent were male while 76 percent were female. Male teachers overwhelmingly work in secondary schools (65 percent vs. 30 percent who work in primary schools, while 5 percent work in special or alternative provision). For female teachers the opposite is true: 58 percent of female teachers work in primary schools, 37 percent work in secondary schools (with 6 percent of female teachers working in special or alternative provision). This picture changes somewhat for teaching assistants (TAs) however: here 43 percent of male TAs and 74 percent of female TAs work in primary; 33 percent of male TAs and 14 of female TAs work in secondary schools; while 24 percent of female and 13 percent of male TAs work in special or alternative provision. Furthermore, the vast majority of teaching staff are classroom teachers (85 percent when just considering teachers, middle leaders and school leaders and 53 percent when considering the wider teaching workforce, including teaching assistants).

Whether teaching workforce is part time or full time can impact on research-engagement, with RIEP tending to be a behavior more associated with full time teachers/teaching assistants (Brown, 2020). According to the Department for Education’s school workforce briefing note and associated data tables, the majority of teaching staff are full time, although this increases with seniority: while only five percent of school leaders are part time, more than a quarter (26 percent) of classroom teachers are part time. For TAs, meanwhile, the vast majority (85 percent) work part time. There has been no analysis associating research-use with the age of teachers, although from various analyses – (e.g., Rogers, 1995; Hargreaves and Fullan, 2012) which examine the diffusion of innovations and the likely adoption of new ideas by teachers – it can perhaps be inferred that younger teachers may well be more enthusiastic about engaging with new ideas, such as those represented in research studies. Interestingly Department for Education data indicates that the teaching workforce in England is relatively young, with some 57 percent of teachers aged under 40. Finally, Department for Education data (Department for Education, 2019a) indicates that 99 percent of all teachers are educated to degree level. No detail is provided, however, on post graduate qualifications such as Masters of PhDs which might well be expected to positively impact on the teachers’ engagement with research (Malin et al., 2019).

In terms of school characteristics, as well as ensuring that the sample was generally representative of England’s total population of schools: for instance, in terms of school type and geographic location, we also wanted to ensure the sample mirrored those school level characteristics thought to impact on teachers’ research engagement, such as school inspection outcomes. To identify key school level characteristics, we first drew on the Department for Education’s annual schools briefing note and associated data tables. For January 2019 (Department for Education, 2019b) this showed there were a total of 24,323 schools in England. The main attributes of these schools and their pupils is set out in Table 2, below:


TABLE 2. Characteristics of schools in England and their pupil intake.
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The first column in Table 2 provides the distribution of schools by school type. There is some indication that school phase impacts on research-use, although this picture is not necessarily clear cut (e.g., Coldwell et al., 2017). The final three columns of this table look at pupil characteristics and provide an indicator of the nature and diversity of the school intake. We are unaware of any analysis linking measures of the disadvantaged or diverse nature of a school’s intake with teachers’ engagement with research evidence. In theory, any cohort that is relatively more complex might engender higher levels of research-use as teachers seek to find ways to improve their effectiveness. Alternatively, teachers may find themselves so mired in the day-to-day activity of teaching diverse or disadvantaged groups that they are unable to find additional time, energy or resource to seek out research evidence. Examining this data as part of our analysis will therefore provide additional insight into the extent to which school intake helps or hinders research-engagement. Our approach to sampling also took into account the percentage of schools that are currently academies or free schools (which comprise 32% of primary schools and 75% of secondary schools). This is relevant, since, as schools operating outside of Local Authority funding and control, academies and free schools have certain freedoms to innovate and are expected to use such freedoms to improve teaching and learning – such as through engaging with research-evidence (Brown and Greany, 2017; Coldwell et al., 2017; Brown, 2019).

We also wished to ensure our sample mirrored the national distribution of school inspection ratings, (with school inspections undertaken by OFSTED, England’s school inspection agency). Such data is also relevant to our analysis, since there is some indication that schools tend to be more likely to engage with research evidence if they have been categorized as ‘good’ or ‘outstanding.’ This is because such a rating affords schools the freedom to experiment with potentially risky ways to improve further (alternatively, it could be that such schools are outstanding because they have been so in successful in embedding a culture of inquiry and experimentation). This stands in contrast to ‘inadequate’ or ‘requires improvement’ schools, which are regarded as being more likely to stick to what they feel are ‘safe’ or ‘tried and tested’ means of achieving improvement, including narrowing the curriculum to focus on English and Maths and on ensuring pupils achieve well in progress tests in these two subject areas (Coldwell et al., 2017; Greany and Earley, 2018; Ehren, 2019).



Attaining the Sample

As no database of teachers exists it is not possible to sample at a teacher level. As such, we derived our sample at a school level, using England’s Department for Education’s https://get-information-schools.service.gov.uk/Downloads website, which provides a downloadable database of all schools in England. This database was used (after removing records for schools that were closed, proposed to close or not yet open) to provide a randomly selected sample of ten percent of all schools in England (2,424 schools). As you would expect, the characteristics of this random sample mirrored those of the school population described above. Having identified our sample, we then located the email addresses of either the school leader or school gate keeper and emailed them a link to the survey, asking them to distribute this link to all teaching staff (school leaders, teachers, and teaching assistants). Follow up emails were sent 1 month after the first. Overall response to the survey was relatively low (147 teachers, or 6.1 percent); nonetheless schools were facing unprecedented challenges due to the global COVID-19 pandemic during the period of our fieldwork. Correspondingly we did not feel that further follow-up was ethically justifiable. We also believed that the sample was sufficient to provide some initial insight and could be followed up with further surveying at a later point.



The Representativeness of the Sample

At the same time, not only was the response rate low, but 30 percent of these responses included missing data. To explore the representativeness of the sample, therefore, it was decided to make the categories broader, so as to ensure individual categories were larger and so comparable (for example the age category was reduced to just two categories -under 45 and over 45 rather than the original five in the survey). Once these categories were collapsed the survey data was compared with National data from the Department for Education data (Department for Education, 2019a) (see Table 3). Furthermore, as well as broadening the categories, percentages from the survey data were calculated from the response rate for each question rather than the return rate as a whole (147), thus accounting for (by removing) the unknown data.


TABLE 3. Comparison of National data (2019) with Survey data.
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In addition to the missing survey data there were other apparent limitations from the sample when compared with the national data. For example, the responses showed a significant over representation of senior and middle leaders (54.5 percent in the sample vs. 10 percent overall). Likewise, there were less staff employed in state schools than the national average and less in Northern England and the Midlands.



Data Analysis

Given the response rate and resultant sample size obtained in this study, it was not possible to conduct a multivariate analysis of research use. Instead, to address RQ2 (“Which individual and combinations of benefits, cost and signification factors appear to be most closely associated with educators’ use of research evidence?”), we examined descriptive statistics and correlations alongside univariate classification tree models (produced using SPSS 26). The first step in this process involved exploratory factor analyses for each category of predictor variables. Factors were extracted using principal axis factoring (Fabrigar et al., 1999) and, given the potential for correlation between factors in the same predictor category, an oblique rotation (direct quartimin) was used to clarify the factor structure (Costello and Osbourne, 2005): see the Supplementary Material file for more detail on this process. Following the exploratory factor analyses, descriptive statistics were calculated for all items and factor scores, and internal consistency of each factor was determined using Cronbach’s alpha. The strength and direction of the linear relationship between factors was calculated using Pearson product-moment correlations.

In preparation for the classification tree analyses, responses to the dependent variable representing individual-level use of research were dichotomized at the median value into ‘use’ (N = 75) and ‘non-use’ (N = 72). These categories correspond, respectively, to educators who were self-assured about their use of research knowledge and those who were comparatively unsure. A chi-square automatic interaction detection (CHAID) algorithm was then used to construct classification trees for each category of predictor variables. One of the most common types of decision tree algorithms, CHAID is a non-parametric approach for recursively partitioning responses to the dependent variable into subgroups (nodes) of the independent variables that maximize homogeneity (Milanović and Stamenković, 2016). Beginning with a single unsorted group of data, the algorithm creates a hierarchically arranged set of nodes by applying “if then” logic to determine the optimal number of partitions for each independent variable (see Kass, 1980). Central to the logic operations is the use of chi-square tests to determine split points for each independent variable, creating different branches of the classification tree. The overall sequence of independent variables follows in order of strongest to weakest significant association with the dependent variable. When the CHAID algorithm reaches a point at which further splits are not statistically significant. The result – called a terminal node – provides a predicted value for the dependent variable given the values for the independent variables in each node of the respective branch.




FINDINGS

We begin the analysis with our initial descriptive analyses and correlations. These can be found in Table 4, below. Beginning with the factors describing research-use (R1 – R3), respondents most strongly felt that research-use formed a part of their individual professional practice (M = 3.23, SD = 0.68). By contrast, respondents were less affirmative about the extent to which their schools and colleagues were using research to inform practices. In terms of the benefits of research-use factors (B1 and B2), respondents were largely in agreement that using research could improve teaching and learning by, for example, providing new ideas, guiding the development of new teaching practices, and promoting improved student outcomes. Similarly, respondents did not generally agree with statements which suggested research conferred no benefits (for instance, in terms of strength of agreement in relation to the question: “research evidence can’t provide me with concrete solutions”). Broadly, respondents also disagreed that potential costs associated with research were sufficient to discourage its use. The perceived cost most likely to influence use, concerned respondents’ ability to connect research with tangible changes to practice (M = 3.04, SD = 0.74; e.g., that, “Research evidence needs to be ‘translated’ and made practitioner friendly if I am to use it effectively”). However, response variance was greatest for whether respondents had access to research knowledge (M = 3.73, SD = 1.07) and whether there was social support for research-use in their schools (M = 3.82, SD = 1.27). That is, responses suggest a gulf between educators who worked in environments that provided access and support for research-use and educators who were largely unsure how to access research knowledge and felt unsupported in changing this situation. Turning finally to the signification factors, respondents were generally neutral about the extent to which research-use was becoming a norm (M = 3.45, SD = 0.80), an indicator of successful teachers and schools (M = 3.85, SD = 0.82), and an outcome of local organizational and social influence (M = 3.24, SD = 0.98).


TABLE 4. Descriptive statistics of the research-use factors.

[image: Table 4]

Table 5 presents the Pearson product-moment correlation for each pair of factors. Although multiple correlations were statistically significant, only five could be considered strong (|r| > 0.50). The first of these suggested a positive relationship between respondents’ perceptions of their schools’ organizational climate of innovation (R1) and the extent to which they experienced joint efforts for school improvement (R3). Notably, however, neither of these factors were associated with individual-level research-use. Rather, whether respondents were engaging in research-use (R2) appeared closely related to their perceptions that using research can improve teaching and learning (B1). Shifting to the signification factors, the extent to which respondents believed research-use was becoming a norm (S1) was strongly associated with their schools’ social environment, in terms of both the existence of joint efforts for school improvement (R3) and whether they possessed the social relations that could support research-use (C1). Finally, respondents’ belief that research-use is an indicator of successful teachers and schools (S2) was linked to their belief that research-use improves teaching and learning (B1).


TABLE 5. Correlations among research-use factors.
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Decision Classification Trees

As indicated earlier, the CHAID classification tree algorithm was used for each category of factors: benefits (B1 and B2), costs (C1, C2, C3, and C4), and signification (S1, S2, and S3), using individual-level research-use (R2) as the dependent variable. As previously mentioned, only these factors were included in this exploratory analysis, as the sample size did not permit including demographic variables, such as educational qualifications or school type. Table 6 presents the prediction accuracy and risk of respondent misclassification for each category; the former represents the percentage of correctly identified respondents (i.e., use or non-use) in the terminal nodes of each classification tree model, while the latter represents the probability that a respondent chosen at random would be misclassified by the respective model. What stands out in this table is that each predictor category was approximately equally accurate, with cost factors most accurately predicting non-use and benefits factors most accurately predicting use. The model for each predictor category will now be examined in turn.


TABLE 6. Overall case classification prediction accuracy and risk.
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Benefits

Modeling individual-level research-use (R2) based on perceived benefits yielded a one-layer classification tree that correctly classified non-use for 79.2% of respondents and use for 60.0%. Of the two predictors, only the factor corresponding to respondents’ belief that using research can improve teaching and learning (B1) was statistically significant, χ2(2) = 27.72, p < 001, rpb = 0.397. This factor was split into three nodes (see Figure 1, below), each with a specific range of values and a terminal classification. Nodes 1 and 2 (non-use) together contained respondents who did not strongly agree (M ≤ 4.43) on the benefits of research-use, while Node 3 contained respondents who strongly agreed (M > 4.43) that research can, for instance, guide the development of new teaching practices, provide new ideas and inspiration, and deepen and clarify understandings of teaching and pedagogy. In other words, this association suggests that for educators to engage in research-use, they need to see its benefits in practice.


[image: image]

FIGURE 1. Decision classification tree for the benefits of research-use factors. Light gray shading within terminal nodes denotes the final classification.




Costs

Modeling individual-level research-use (R2) based on perceived costs yielded a three-layer classification tree that correctly classified non-use for 81.9% and use for 58.7% of respondents. As illustrated in Figure 2, the most significant predictor of use was respondents’ belief that they possessed the social relations needed to support research-use (C1), χ2(1) = 17.86, p < 001, rpb = 0.205. At this first layer of the classification tree, the model sorted respondents into either Node 2 (use) if they strongly agreed (M > 0.4.50) that they had the necessary social relations, or Node 1 if they were less assured (M ≤ 4.50) about such relations. Branching from Node 1 was the second layer of the classification tree, splitting respondents into three groups based on their belief that they possessed the ability to connect research knowledge to practice (C4), χ2(2) = 14.26, p = 0.02, rpb = 0.220. Node 5 (use) corresponded to respondents who agreed (M > 3.50) they had this ability combine their professional knowledge with research knowledge, whereas Node 4 (non-use) and Node 3 corresponded to respondents who were comparatively neutral or felt they did not possess this ability (M ≤ 3.50) due to constraints, such as time and research needing to be translated by others. Branching from Node 3 was the third and final layer of the classification tree, which split respondents into two groups based on their reported understanding of research methods (C3), χ2(1) = 10.30, p = 0.02, rpb = 0.270. Node 7 (use) contained respondents who strongly agreed (M > 4.50) they understood the strengths and weaknesses of different research methods and could judge the quality of research knowledge. Node 6 (non-use) contained respondents were comparatively less confident about their understanding in this area (M ≤ 4.50).
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FIGURE 2. Decision classification tree for the costs of research-use factors. Light gray shading within terminal nodes denotes the final classification.




Signification

Modeling individual-level research-use (R2) based on its perceived signification yielded a two-layer classification tree that correctly classified non-use for 80.6% of respondents and use for 52.0%. As can be seen in Figure 3, below, the most significant predictor of use was respondents’ belief that research-use is an indicator of successful teachers and schools (S2), χ2(2) = 22.73, p < 001, rpb = 0.289. At this first layer of the classification tree, the model split respondents into either Nodes 1 and 2 (non-use) if they were neutral or disagreed (M ≤ 3.85) with the connection between research and successful education delivery, or Node 3 if they agreed (M > 3.85) that research-use is increasingly a hallmark of an effective profession and something that enhances a school’s reputation and attractiveness as a place to learn and work. Branching from Node 3 was the second layer of the classification tree, splitting respondents into two groups based on their belief that research-use is becoming a norm in the field of education (S1), χ2(1) = 17.86, p < 001, rpb = 0.220. Although both nodes were classified as use, Node 4 corresponded to respondents who were neutral or disagreed that teachers and school leaders are increasingly aware of and using research in their practice (M ≤ 3.60), and Node 5 corresponded to respondents who agreed with this perspective (M > 3.60).
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FIGURE 3. Decision classification tree for the signification of research-use factors. Light gray shading within terminal nodes denotes the final classification.


A summary of all terminal node classifications is presented in Table 7. Close inspection of this table in combination with Table 6, reveals that each model was more successful at correctly classifying respondents in the “non-use” category of R2 than those in the “use” category—evident, for instance, in the number of respondents predicted as non-use but observed as use. This result suggests that while non-use of research knowledge may be relatively straightforward to predict based on educators’ beliefs about the benefits and costs of research-use as well as what it signifies, predicting use may be comparatively complex and dependent on the interaction of multiple factors.


TABLE 7. Summary of case classification at terminal nodes.
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DISCUSSION AND CONCLUSION

This study sought to understand educators’ use of research relative to the benefits, costs, and signifying factors (Baudrillard, 1968) they associate with it. This understanding sits within an overall umbrella of seeking to improve the ability of educators to engage in effective inclusive practice. In undertaking our study, we first worked to develop and refine a survey instrument (the ‘Research-Use BCS survey’) that could uniquely and simultaneously measure these concepts. We undertook this work after thoroughly reviewing research-evidence use literature relative to Baudrillard’s semiotic theory of consumption. We then administered our questionnaire using a sample of English educators and analyzed survey data mainly through the production of descriptive analysis and classification trees. This section focuses primarily on the meaning and implications of our results. Perhaps most importantly, these results collectively hint at what interventions and strategies might work (at least, in the English context) to enhance evidence use.

To begin with, the results from our survey appeared to provide intuitively correct findings relative to the benefits of research-use. Although we cannot determine the direction of causation, seeing benefits in research and engaging in research-use are closely linked; this finding is most evident when looking at the extremes present in the B1 factor score. If respondents see the benefits of research, they were likely to use it (with the converse also true). At the same time, however, there was another group in the middle, comprising individuals who were more undecided. While these individuals were more likely to be classified as non-users, this distinction was not necessarily clear-cut. This suggests other factors are also likely to explain their decision-making around research-use, something that we would be able to better identify with a larger sample size (which would enable us to produce further significant classification tree nodes).

We can also pick out several patterns in the classification of respondents based on their perceptions about the costs of research-use. First, if educators have the needed support of their colleagues, they are more likely to use research, a finding that coheres with the literature (e.g., Coldwell et al., 2017; Walker et al., 2018; Rickinson et al., 2020; – also see Table 1). However, when such collegial support is not available, respondents engaging in research-use tended to be those who either (a) believed they personally possessed the expertise required to connect research and practice; or (b) were confident in their understanding of research methods and quality: both human rather than social capital factors. Turning finally to the signification factors, the findings suggest that seeing research-use as an activity that successful teachers and schools engage in is associated with individual-level use. Here as well, however, the association was not unambiguous. Even when some respondents agreed with this linkage between research-use and professional success, they were less likely to engage in research-use themselves when it was not perceived as a norm among school leaders and their colleagues.

Looking at the positive or negative ends of each category of factors (benefits, costs, and signification), reasonable explanations can be developed to explain respondents’ use or non-use of research. However, for the individuals who fall closer to the middle of each spectrum (e.g., Node 2 in Figure 1; Node 4 in Figure 2; and Node 2 in Figure 3), there are clearly complex decision-making processes at play including either combinations of these factors, or other predictors not included in these models (e.g., demographic variables). This point is also evident when inspecting the accuracy of the models, which highlights that ‘non-use’ is relatively straightforward to predict, while ‘use’ is a more complex phenomenon. Nonetheless our results are suggestive of potential interventions for enhancing the use of research-evidence use; which, in the context of this paper, may well lead to more effective inclusive practice. For example, our results suggest that increased support of school leadership for research-evidence use (see Brown and Malin, 2017) would move a substantial number of evidence non-users to users. Likewise, were research-use to become a norm in more work settings (which again implicates the role of school leaders, but might also be promoted via external entities or policies; MacGregor et al., 2022; see Brown and Malin, 2022), one could imagine enhanced research-use as a consequence. For example, improvements in the mediation space (e.g., better, more well-tailored externally-provided knowledge and a more accessible knowledge provider network) might serve to reduce certain typical ‘costs,’ making it easier to obtain relevant research-evidence when needed. As well, we imagine that interventions geared toward elevating the profile and stature of research (signification) might, in some cases, attend toward broadening or altering educators’ understanding of what research is and what and how it can be helpful given one’s particular context and interests (e.g., showing how it can illuminate one’s thinking, can be carried out via participatory approaches, can be focused on enhancing equity and/or on producing counternarratives, and so on). Again, it might be possible for some professionals to make such a case and, in turn, improve the desirability of research-use for others. Related, these results have prompted us to envision a set of individuals who are apparently very close to becoming research users (e.g., analogous to ‘undecided’ or ‘swing’ voters), if only their environment were to slightly shift in favorable ways. Such individuals, for example, may already perceive benefits of research-evidence use, and merely need a bit more support around such work (e.g., more time together, better access, opportunities to discuss problems of practice and research in relation to these interests) to fully embrace it.

Although this analysis, for the most part, tends to cohere with what one might have been able to glean from the literature to date, we believe our research and its employment of Baudrillard’s theoretical frame, does provide further clarity and focus with regards to potential points for intervention. For instance, it establishes (at least for this sample) the relative importance of benefits, costs, and signification for research-use and non-use. At the same time, however, the study does have certain limitations and delimitations. These are: (1) its focus on the English context; (2) the unrepresentative nature of its sample; and (3) the relatively small size of its sample. The first of these impact on our ability to generalize widely, while, the last two of these foreclose certain analytic possibilities, including the use of regression analyses and Structural Equation Modeling (the ability to create a model of logical casual relationships between variables). As such we recommend further research to collect the views of a greater number of teachers in England, as well as the use of the survey in additional contexts. Pursuing both avenues of investigation would help us understand the wider validity of the questionnaire, as well as provide a more representative set of responses (thus enabling generalizability). Furthermore, combined with different forms of statistical analysis, these approaches should mean that this tool should, in future, be able to provide a useful way of diagnosing areas of strength/promise regarding research-use, as well as potential areas of focus with an eye toward increasing such use in the development of effective educational practices in a given context (whether for inclusion or other areas of interest). As such, we will continue to search out approaches to using the survey to bring about more research-use (in integration with other key evidentiary forms) as educators make key educational decisions (Malin et al., 2020). We do so under the assumption that this is a sustainable and effective way to enhance teaching and learning.
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School type Total number Academy and free Pupils eligible for and Pupils from minority  Pupils with english as an

schools claiming free school meals ethnic origins additional language
State-funded nursery 391 n/a 6.6% 48.5 29.7
State-funded primary 16,769 5,350 (32%) 15.8% 33.5% 21.2%
schools
State-funded 3,448 2,589 (75%) 14.1% 31.3% 16.9%
secondary school
State-funded special 1,044 331 (32%) 37.4% 29.5% 14.7%,
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Alternative provision 352 128 (36%) 42.5% 26.7% 7.7%,
Independent schools 2,319 n/a n/a n/a n/a
and non-maintained
special schools
Total 24,323 8,398 (35%) 15.4% 32.6% 19.4%
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Teachers’ beliefs as to whether research can have a
positive impact on their practice (Joram et al., 2020;
Brown and Malin, 2022)

Perceptions as to whether research provides more
authority or credibility (or not) than teachers’ own
opinion (Joram et al., 2020)

Teachers’ beliefs as to whether research from other
settings can apply to their students (Cain, 2015;
Walker et al., 2019; Joram et al., 2020; Rickinson
et al., 2020; Brown and Malin, 2022)

Teachers’ beliefs as to whether research can provide
certainty and concrete solutions (Biesta, 2007; Nelson
and O’'Beirne, 2014; Wisby and Whitty, 2017; Wrigley,
2018; Wiggins et al., 2019; Joram et al., 2020)
Teachers’ beliefs as to whether research can inspire
new ideas for how to improve practice (Coldwell et al.,
2017; Walker et al., 2019; Rickinson et al., 2020)

Whether teachers have found information from
research-evidence, useful in applying new approaches
in the classroom (Brown, 2017; Walker et al., 2019)

If teachers believe that research-use can lead to
improved teaching practice (Brown, 2017; Rickinson
et al., 2020)

If teachers believe that research-use can lead to
improved student outcomes (Brown, 2017; Rose

et al., 2017; Mintrop and Zumpe, 2019)

The extent to which educators seek our research to
use in a confirmatory manner to support existing
views (Mintrop and Zumpe, 2019)

Perceptions as to whether research-use can expand,
deepen and clarify teachers’ own concepts (Brown
and Flood, 2018; Rickinson et al., 2020)

Perceptions as to whether there is quality/relevant
evidence produced by researchers for teachers
(Gorard et al., 2019). Likewise, that the perspectives
underpinning the research are relevant to the users of
the research (Gough, 2021)

Perceptions as to the complexity of the research-use
process and the level of support that may be required
(See et al., 2016)

Cost

Teachers knowing where to find relevant research that
may help to inform teaching practice (Walker et al., 2018)

Teachers knowing who to go to in their school for support
on accessing or using research evidence (Coldwell et al.,
2017; Walker et al., 2018; Rickinson et al., 2020)

Schools not making time available for staff to use a variety
of information sources (Walker et al., 2018; Brown et al.,
2020; Rickinson et al., 2020)

Teachers having a good understanding of research
methods (Royal Society for the Encouragement of the
Arts, Manufacturing and Commerce (RSA), 2014; Joram
et al., 2020; Rickinson et al., 2020)

Teachers knowing how to access published peer reviewed
articles (Royal Society for the Encouragement of the Arts,
Manufacturing and Commerce (RSA), 2014; Joram et al.,
2020; Rickinson et al., 2020).

Teachers being physically able to access published peer
reviewed articles (for example whether they can log in to
research databases) (Joram et al., 2020)

Teachers feel confident to judge the quality of research
articles (Brown, 2017; Joram et al., 2020; Rickinson et al.,
2020)

Whether teachers are likely to try new approaches to
teaching and learning in situations of high stakes
accountability (Brown, 2017; Joram et al., 2020)

Whether the language of academic research is accessible
to and can be understood by practitioners (Joram et al.,
2020).

Whether teachers believe it is difficult to know how to
directly apply the findings of academic research to their
practice (Brown and Rogers, 2015; Hubers, 2016; Morton
and Seditas, 2016)

Teachers being able to access research through websites
such as the Education Endowment Foundation’s Toolkit;
the What Works Clearing House and trough organizations
such as the Chartered College of Teaching (Cain, 2015;
Brown, 2018)

Whether teachers believe there are trusted sources of
research they can access (Cain, 2015; Gorard et al., 2019)

Signification

Perceptions regarding whether academic researchers
are expert authorities in relation to education (Joram
et al., 2020)

Whether there is an expectation in schools that
teachers should engage with research to improve
practice (Brown and Flood, 2019; Joram et al., 2020).
Similarly, the incentives or motivational structures for
teachers to use research (Cain, 2015)

The notion that research-use is the ‘hallmark’ of an
effective profession (Wyse and Torgeson, 2017)

Whether teachers support the implementation of
school-wide policy change without research to
support it (Brown, 2017)

School leaders treating research engagement as
a priority (Brown and Flood, 2019)

Whether research is perceived as valuable as
professional expertise (Brown and Rogers, 2015;
Cain, 2015; Wyse and Torgeson, 2017; Gu et al.,
2019)

Teachers believing they would be more likely to
engage with research findings if they are presented to
them by their school leader (Brown et al., 2018)
Teachers believing they would be more likely to
engage with research findings if they are presented to
them by a trusted colleague (Brown et al., 2018).
Likewise, teachers believing they would be more likely
to use research if their colleagues are also using
research (Brown et al., 2018)

Teachers believing they would be more likely to use
research if their school leader wants them to Brown
et al. (2018)

Whether research-use is associated by teachers with
performativity, accountability and managerialism
(Brown, 2017)

Perception that the best school systems in the world
are research-engaged (Brown, 2017). Likewise,
perceptions that research-use bolsters institutional
reputation and attractiveness as a place to learn,
work, and invest (Godfrey, 2016; Gu et al., 2019)
Educator perceptions that a research-use culture
indicates the presence of reflective, empowered
teachers who constantly improve their practice
(Handscomb and MacBeath, 2003; Brown, 2017)





OPS/images/feduc-07-890832-g003.jpg
Individual-level research use

Node 0

Category % n |l
® Non-use 48.0 72|,
B Use 51.0 75|

Total 100.0 147 |:

______ ; :
| @ Non-use ! :
I "
mUse | , |-—- ;
Signify: Success
Adj. P-value=0.000, Chi-square=22.
734, df=2
<= 3.000 (3.000, 3.850] > 3.850
Node 1 Node 2 Node 3
Category % n Category % n Category % n
® Non-use 88.2 15 ® Non-use 55.8 43 ® Non-use 264 14
B Use 118 2 B Use 44 .2 34 B Use 73.6 39
Total 11:6 17 Total 524 11 Total 36.1 53
L_ |-—-

=
Signify: Norm
Adj. P-value=0.039, Chi-square=10.
230, df=1
|
<= 3.600 > 3.600
Node 4 Node 5
Category % n Category % n
® Non-use 46.2 12 B Non-use 4. 2
B Use 53.8 14 B Use 926 25
Total 127 26 Total 18.4 27

——-






OPS/images/cover.jpg
& frontiers | Frontiers in Education

Facilitating Research-Informed
Educational Practice

for Inclusion. Survey Findings

From 147 Teachers and School
Leaders in England





OPS/images/feduc-07-890832-g002.jpg
Individual-level research use

Node 0
Category % n
B Non-use 49.0 72
B Use S1L0SNIS

Total 100.0 147

; @ Non-use !
| @ Use :
e T
Costs: Colleague Support
Adj. P-value=0.000, Chi-square=17.
860, df=1
<=4.500 > 4.500
Node 1 Node 2
Category % n Category % n
B Non-use 60.0 63 B Non-use 214 9
B UUse 40.0 42 B Use 78.6 33
Total 71.4 105 Total 286 42
I‘-— I‘—-l
| =
Costs: Ability
Adj. P-value=0.022, Chi-square=14.
260, df=2
<= 2,333 {2:333: ﬁ.SOO] > 3.500
Node 3 Node 4 Node 5
Category % n Category % n Category % n
® Non-use 828 24 ® Non-use 559 38 ® Non-use 125 1
B Use 12 'S5 B Use 44 .1 30 B Use 875 7
Total 19.7 29 Total 46.3 68 Total 54 8
‘-— “-- ||—-

Costs: Understanding
Adj. P-value=0.020, Chi-square=10.
296, df=1

|

<= 4.500 > 4,500

Node 6 Node 7

Category % n Category % n
® Non-use 955 21 ® Non-use 429 3
B Use 45 1 B Use 571 4
Total 150 22 Total 48 7

II-_ I‘—-l










OPS/images/feduc-07-890832-g001.jpg
Individual-level research use

Node 0
Category % n
® Non-use 49.0 72
¥ Use D1EORE/S
Total 100.0 147

[
; ® Non-use !
|
mUse | L-_-
Benefits: Improves teaching and
learning
Adj. P-value=0.000, Chi-square=27.
717, df=2
<= 3.714 (3.714, 4.429] >4.429
Node 1 Node 2 Node 3
Category % n Category % n Category % n
® Non-use 92.3 12 ® Non-use 60.8 45 ® Non-use 25.0 15
W Use 767 W Use 39.2 29 W Use 75.0 45
Total 8.8 13 Total 50.3 ‘74 Total 40.8 60

B

|-—

-






OPS/images/logo.jpg
¥ frontiers | Frontiers in Education





