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Teacher educators are encouraged to promote evidence-based practice in teaching and to use evidence for their own teaching. In the present study, teacher educators' attitudes, perceived challenges, and uses regarding evidence-based practice are described. Moreover, the extent to which personal factors are related to the use of evidence is investigated. In an exploratory study, 58 teacher educators from higher education participated in an online survey. The results reveal that teacher educators generally have a positive attitude toward evidence-based practice. They use evidence regularly, both for individual learning and for teaching purposes. Furthermore, the study reveals that teacher educators with more experience in research and teaching have a more positive attitude toward evidence-based practice and higher uses of evidence. In comparison, less experienced teacher educators perceived more challenges. It is discussed, how teacher educators can be supported in their professional learning, particularly in light of the increasing scientific knowledge base in education.
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INTRODUCTION

Current developments in teacher education highlight the importance of evidence-based practice as a way of linking research and practice in teaching (Cutspec, 2004; Bauer and Prenzel, 2012). These developments ground in the idea that empirical evidence should constitute one vital source of knowledge and information for teachers in classrooms (Niemi, 2008). Internationally, professional standards for teacher education increasingly mention the pivotal role of empirical evidence from educational research into teachers' professionalism (European Commission, 2007). These professional standards identify a crucial agenda for teacher education and training: teachers should be enabled to use empirical evidence productively, and to integrate this evidence with their personal expertise and teaching experience. In doing so, teacher educators, as teachers of teachers and second-order practitioners (Lunenberg et al., 2014), play a crucial role in promoting evidence-based practice in the teaching profession (Cochran-Smith, 2005; Darling-Hammond, 2016).

Being a professional teacher educator requires engaging with evidence-based practice as a role model for future teachers (Geerdink et al., 2016). Thus, teacher educators need to be critical readers of educational research publications. They should base their teaching on the best empirical evidence available, and they should understand that part of their professional role is to contribute to the development and dissemination of research-based knowledge (Livingston et al., 2009; Loughran, 2014). Particularly in the field of educational science, teacher educators need to be able to deal with (fragile) evidence from different sources (Burkhardt and Schoenfeld, 2003). They should value the idea and benefits of integrating empirical evidence in teaching practice (Fleckenstein et al., 2015; Nelson and Campbell, 2017). Besides fulfilling normative standards, engaging with educational research promises to improve teacher educators' own practice and skills, how their teacher trainees learn, and the further development of research on teacher education (Bell et al., 2010).

Although there is a common appreciation for the relevance of educational research to the work of teacher educators, so far, little attention has been paid to teacher educators' perspectives toward evidence-based practice and their engagement with empirical evidence (e.g., Ping et al., 2018). It is an open question as to what extent teacher educators value and integrate evidence-based practice in their teaching and, moreover, what personal factors might influence their perceptions. Examining their perspectives appear to be the first step in developing research on evidence-based practice in the teaching profession (Rousseau and Gunia, 2016; Reddy et al., 2017). This may also lead to better insight into influencing aspects that hinder or facilitate evidence-based practice in higher education teaching and learning (Kane et al., 2004; Schwartz and Gurung, 2012; Czerniawski et al., 2017).

The present study provides an overview of the current debates regarding evidence-based practice in teaching. Evidence-based practice is introduced as a way to foster higher education teaching. Following this, the target group of teacher educators from higher education (HE), and the current state of research on their viewpoints with regard to empirical evidence from educational research are described. In order to promote the use of evidence in higher education teaching, understanding the teacher educators' role and perspective toward evidence-based practice appears to be crucial.


Evidence-Based Practice and Teaching

To investigate evidence-based practice in teaching, it is reasonable to build on knowledge and experience from other disciplines that have a longer tradition of promoting evidence-based practice, such as the health care sector. In medicine, evidence-based practice was defined as “integrating individual clinical expertise with the best available external clinical evidence from systematic research” (Sackett et al., 1996, p. 71–72). The purpose of this approach is to improve patient well-being by considering empirical evidence, the practitioner's expertise, and the patient's preferences (Spring, 2007). Here, empirical evidence is primarily constituted by external, systematic research with randomized control trials as the “golden standard” (e.g., Burns et al., 2011). Physicians should consider this evidence to come to an informed decision. In the medical profession, a common understanding of evidence-based practice has already been established, which defines standards for the training and practical work of physicians as well as mechanisms to promote evidence-based practice (Dawes et al., 2005; Tilson et al., 2011).

Reform efforts in teaching professions have highlighted the importance of evidence-based practice as a crucial part of the professionalization of teachers in the past two decades (Bauer and Prenzel, 2012). Like the medical profession, teaching should be considered a vocational field, in which practitioners are required to act upon and apply empirical evidence (Haberfellner and Fenzl, 2017). Although research on the practical benefits of evidence-based practice in teaching is rare, initial efforts suggest positive benefits for teachers' pedagogical knowledge and skills (Bell et al., 2010).

Nonetheless, evidence-based practice in teaching has evoked extensive discussion (e.g., Biesta, 2007, 2010). Primarily, the discussion revolves around what should be considered relevant evidence for education and teaching (Oancea and Pring, 2008; Hammersley, 2009; Kvernbekk, 2018), how and when evidence should be used (Rubin and Bellamy, 2012; Farley-Ripple et al., 2018), and how personal expertise and external evidence are related (Hammersley, 2013).

Currently discussed concepts propose a pragmatic view of evidence-use, including evidence-based education and research-informed practice. For instance, Davies (1999) described evidence-based education as “integrating individual teaching and learning expertise with the best available external evidence from systematic research” (p. 117). The growing body of research in educational science and the use of multi- and mixed-method approaches, however, make it difficult to define the most relevant evidence (Berliner, 2002; Hedges, 2017). Additionally, it is practically impossible to back up every single decision in teaching contexts with empirical evidence (Biesta, 2010). This means that evidence-based education cannot be seen as a panacea, but encompasses principles and practices that form the basis upon which practitioners make professional judgments (Davies, 1999). Empirical evidence, thus, constitutes an additional resource, next to local evidence and individual expertise (Rousseau and Gunia, 2016). The concept of research-informed practice also proposes a moderate view of evidence-use (Brown and Zhang, 2016; Nelson and Campbell, 2017). Although educational research in itself cannot improve the practice of educators and teachers, it provides foundational knowledge about teaching and learning (Niemi, 2008). For instance, evidence from educational research comprises findings of teaching approaches, learning strategies, and didactics. This knowledge supports teachers and teacher educators in creating new ideas and reflecting upon teaching (Nutley et al., 2003).

In line with these concepts proposing a pragmatic understanding of evidence-use, in this paper, evidence-based practice in teaching is defined as the productive use of the best empirical evidence available from educational research for teaching purposes. In this sense, empirical evidence should serve as a resource, corrective, guide, and orientation for professional decision-making in teacher education (Bauer et al., 2017; Brown et al., 2017).

To promote evidence-based practice for future teachers, firstly, teacher educators themselves need to be able to access, understand, and appraise the current state of educational research (Cochran-Smith, 2005; Livingston et al., 2009). Secondly, given national and international teaching standards (e.g., Standing Conference of the Ministers of Education Cultural Affairs, 2004; European Commission, 2007), teacher educators are encouraged to deal regularly with empirical evidence in their practice. Finally, it is important to teach skills for using this evidence (and evidence-based practice) in teaching (Wenglein et al., 2015; Scheeler et al., 2016). Ultimately, these efforts should lead to better teaching and student learning. However, this requires that teacher educators have not only the skills but also the will, in the sense of a positive attitude and mindset toward evidence-based practice in teaching (Suttle et al., 2015; Bauer et al., 2017; Reddy et al., 2017).

As a first step in tackling this agenda it is crucial to know how teacher educators' currently perceive the discussion on evidence-based practice in teacher education and what might be obstacles and supportive means to their following of an evidence-based practice agenda.



Teacher Educators' Perception of Evidence-Based Practice

The literature in other professional fields such as medicine offers a wealth of research on practitioners' perception and views of evidence-based practice (e.g., Johnston et al., 2003; Sullivan et al., 2017). In the context of teacher education, studies exploring teacher educators' perception with regard to evidence-based practice rarely exist. In a recent model on teacher educators' professional development, Tack and Vanderlinde (2014) provide a tripartite conception of teacher educators' disposition toward research use, which they describe as “researcherly disposition,” i.e., the tendency to engage in and with research as producers and consumers. This engagement is a key component of teacher educators' professional practice and development. It is closely related to the actual use of scientific knowledge from research in teacher education practice (Loughran, 2014; MacPhail et al., 2018). Researcherly disposition involves three inter-related dimensions: an affective, a cognitive, and a behavioral dimension. The affective dimension expresses teacher educators' personal value of research in their daily practice. The cognitive dimension describes their ability to engage in and with research in their teaching practice, and the behavioral dimension illustrates their engagement in research activities as both consumers and producers of research findings.

In testing their model, Tack and Vanderlinde (2016) showed that teacher educators tend to perceive themselves as being skilled consumers of research and as being able to conduct research. Additionally, they value research in their role as teacher educators. This is in line with the findings of an interview-study conducted by Smith (2005) in which teacher educators were asked what they consider important for their practice. Besides pedagogical and subject matter knowledge, one of the most frequently mentioned aspects in the interviews was knowledge about how to conduct and make use of research. As Tack and Vanderlinde offer a recent and comprehensive conceptualization of teacher educators' perceptions of empirical evidence and its use, the current study adopts their conceptualization as follows.


Affective Aspect: Attitudes Toward Evidence-Based Practice

Prior research suggests that a negative or skeptical attitude toward the use of evidence needs to be considered as an important barrier to evidence-based practice and its implementation (Forman et al., 2012; Lilienfeld et al., 2013; Reddy et al., 2017). However, the research-oriented working environment of teacher educators is likely to result in a positive attitude toward evidence-based practice in teaching (Cochran-Smith, 2005).



Cognitive Aspect: Challenges Regarding Evidence-Based Practice

In this dimension, the focus lies on the perceived ability to engage with empirical evidence as “smart consumers.” With regard to the cognitive component, it is important to identify challenges teacher educators may face when using empirical evidence. A lack of relevant skills (regarding the reception, understanding, and evaluation of research) and lack of important resources, such as time and institutional support, appear to hinder the use of evidence in HE teaching (Lilienfeld et al., 2013; Scheeler et al., 2016).

Prior research suggests that differences between attitudes and actual behavior concerning evidence-based practice can be explained by a lack of resources, knowledge, and institutional support (Smith, 2005; Brown and Zhang, 2016). Given the academic background of teacher educators and their occupational engagement with research, it is expected that they might struggle more with resource-related challenges than with knowledge-related challenges of engaging with empirical evidence (Czerniawski et al., 2017).



Behavioral Aspect: Use of Empirical Evidence

The behavioral aspect describes the engagement with evidence-based practice, referring to teacher educators using empirical evidence. This engagement can serve personal purposes (individual knowledge and practice) or teaching-related purposes (promoting knowledge and practice of future teachers). Given teaching standards, concerning the tasks of HE teacher education, it is assumed that teacher educators regularly deal with empirical evidence in their practice.

In summary, three perceptual aspects are relevant for teacher educators to promote evidence-based practice in teacher education. These include attitudes, perceived challenges, and uses. Teacher educators also represent a rather heterogeneous group, differing in their background experience and professional expertise in research and in teaching (Goodwin et al., 2014). They gain their professional expertise through formal education (e.g., different academic degrees) and practical teaching experiences (Cochran-Smith and Lytle, 2016). For example, Murray and Male (2005) state that it takes novice teacher educators 3 years of experience in HE teaching to develop a professional identity. Before that, it is assumed they do not have a clear vision of how to teach as a teacher educator and are led by their own experiences of being taught. It is, therefore, assumed that teacher educators with different experiences and expertise in research and teaching might differ in their perspectives toward evidence-based practice. These differences might emerge particularly when it comes to the various levels in which engagement with empirical evidence occurs. For example, engagement can serve personal purposes (expand our own knowledge base and inform our own practice) or teaching-related purposes (integrate evidence in teaching classes and convey it to future teachers).





THE PRESENT STUDY

The aim of the present study is to describe teacher educators' perceptions of evidence-based practice in teacher education and to investigate the extent to which prior research and teaching experience might affect engagement with empirical evidence. The central aspects of the present investigation are the teacher educators' attitudes toward evidence-based teaching, their perceived challenges, and the current uses of evidence in HE teaching. We investigate teacher educators in HE who are teaching at universities or schools of education. The research questions are

1. What are HE teacher educators' (a) attitudes, (b) challenges, and (c) current uses regarding evidence-based practice in teaching?

2. To what extent do teacher educators with different types of experience such as (a) research experience, (b) HE teaching experience, and (c) in-school teaching experience differ in their attitudes, challenges, and uses regarding evidence-based practice in teaching?



METHOD


Sample and Data Collection

This study was conducted in August 2017. We invited a sample of N = 200 teacher educators from German universities via e-mail to participate in an online survey. The recruitment of the participants was part of the project “Clearinghouse on Effective Teaching” (www.clearinghouse-unterricht.de) funded by the German Ministry of Education and Research (BMBF) (Seidel et al., 2017a,b). In this project, an online information platform for evidence-based practice was created, which served as a suitable context for recruiting potential users of this platform as participants for this first explorative study. The convenience sample considered teacher educators who responded to a call on the project website. Based on the alignment between the selected project (which has a focus on STEM teaching) and this study, the teacher educators were likely to have HE teaching experience either in educational sciences or STEM education.

The study was conducted according to the Ethical Principles of Psychologists and Code of Conduct of the American Psychological Association from 2017 (APA American Psychological Association, 2017). Participants have been assured that their data will be collected anonymously and evaluated for scientific research purposes only. They gave informed consent before participation. In order not to influence the participants' attitudes and to avoid the effect of social desirability, we have explicitly omitted the term “evidence-based practice” in the introduction of the survey. Instead, the survey intro explained that the study is about the use of current research findings on effective teaching in teacher education.

A total of N = 58 teacher educators returned completed surveys (29% response rate). In the sample, 55.2% of the participants were female (n = 32) and on average 44.15 years old (SD = 10.68, Min = 27, Max = 67). Additional information regarding the sample and the participants' experience in HE teacher education is presented in the results section (see Chapter 4.2).



Development of the Online Survey

We conducted a literature search to identify relevant instruments, which have been used in the context of evidence-based practice. In the review process we focused on the three constructs of attitudes, perceived challenges, and uses regarding evidence-based practice We adapted existing items from several sources (e.g., Upton and Upton, 2006; Hendricson et al., 2011) to target the group of HE teacher educators and developed new items where required. To assess the validity and feasibility of the new instrument, we conducted a pilot study with expert ratings (N = 8 HE teacher educators from mathematic didactics, psychology, and educational science) and incorporated this feedback into the final questionnaire.



Variables

The online survey consisted of 51 questions1. The first part of the online survey encompassed general questions about background variables of the teacher educators (nine items): gender, age, highest degree, subject area taught, years of experience (HE teaching and in-school teaching), country, institution, and course type taught. The main body of the questionnaire comprised the three constructs of attitudes, challenges, and uses regarding evidence-based practice.


Attitudes

Attitudes were operationalized with a focus on the personal relevance of evidence-based practice. The teacher educators were asked to rate their agreement on four items addressing the relevance of evidence-based practice for teaching (e.g., “I have priorities other than evidence-based practice;” answering format ranging from 1: “I totally disagree” to 6: “I fully agree;” α = 0.79, M = 5.32, SD = 0.71) (adapted from Hendricson et al., 2011).



Perceived Challenges

Perceived challenges were measured using 14 items (adapted from Upton and Upton, 2006). We performed an exploratory principal axis factoring analysis on the data to investigate the underlying factor structure of the 14 items. We analyzed using direct oblimin rotation, since we assumed the factors to be correlated (Costello and Osborne, 2005). The Bartlett test [Chi-squared (91) = 551.80, p < 0.000] and the Kaiser-Meyer-Olkin Measure of sampling adequacy (KMO = 0.79) indicate that the variables are suitable for factor analysis (Henson and Roberts, 2006). The communalities of the items ranged from 0.47 to 0.83, with an average of 0.67, which allows for satisfactory factor recovery even with a small sample size (De Winter et al., 2009; Hogarty et al., 2016).

To decide on the adequate number of factors, we used the eigenvalue-criterion and scree test as outlined by Cutspec (2004). Table 1 presents the results of the exploratory factor analysis, in which the 14 items load on three factors (eigenvalues of 1.98, 6.91, and 1.46). Factor loadings for the three factors were good, with only three cross-factor loadings (item loads >0.32 on more than one factor). We decided to retain the items in factors on which they loaded the highest. As assumed, the three factors are moderately correlated (between 0.36 and 0.49). However, due to the high factor loadings (mostly above 0.50), the good values for the internal consistency of the three factors (all above 0.80) and the interpretability, the three-factor solution was accepted and all items were retained in factors (Costello and Osborne, 2005; De Winter et al., 2009).


Table 1. Results of the exploratory factor analysis (N = 58).
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Factor 1, general challenges, assesses the extent to which teacher educators perceive the use of empirical evidence in their HE teaching in general as difficult (four items, α = 0.83, M = 2.21, SD = 0.99). The second factor measures knowledge-related challenges regarding the use of empirical evidence in HE teaching (six items, α = 0.91, M = 2.20, SD = 1.06). For the third factor, teacher educators were asked about resource-related challenges of evidence-based practice (four items, α = 0.88, M = 3.82, SD = 1.31).



Uses

To assess the intensity of use, we designed a scale to rate the extent to which teacher educators use and integrate evidence in their HE teaching (five item categories: integrating with course, reading, discussing with students, researching, discussing with colleagues. Answering format ranged from 1: “never” to 6: “> once a week,” α = 0.87, M = 4.48, SD = 1.05). Furthermore, to assess the purposes of use, based on the work of Brown and Zhang (2016), teacher educators had to rate the different purposes for which they currently use evidence (five items, e.g., to expand own knowledge or to plan teaching. Range: 1: “I totally disagree” to 6: “I fully agree”). Additionally, we asked the participants what sources of evidence they use to plan their lessons (11 items, e.g., scientific journals, textbooks, or conferences. Scored on a six-point Likert scale ranging from 1: “never” to 6: “> once a week;” adapted from Johnston et al., 2003).

We calculated scale values and analyzed interrelations between selected constructs. Thereby, perceived challenges were negatively correlated with attitudes (r = −0.30, p < 0.01) and uses (r = −0.45, p < 0.01), whereas attitudes and uses were positively correlated (r = 0.52, p < 0.01). Addressing our second research question, three constructs addressing teacher educators' exposures to research and teaching were considered: research experience, HE teaching experience, in-school teaching experience.



Research Experience

As a proxy for teacher educators' research experience, we used their highest academic degree. The highest degree of a professorial level was used as a proxy for the most intensive experience with research, followed by a doctoral degree and then a university degree.



HE Teaching Experience

To investigate the relationship between HE teaching experience and the three variables mentioned above, participants were divided into three groups: novices (<3 years' experience), intermediates (more than three but <10 years' experience), and experts (more than 10 years' experience). According to Murray and Male (2005), it takes teacher educators 3 years to establish a professional identity. Research on expertise and professional development suggests that 10 years of experience are necessary to become an expert (Ericsson, 2006).



In-school Teaching Experience

Teacher educators were asked if they had in-school teaching experience (dichotomous, yes or no). Teacher educators with in-school experience are familiar with the daily routine in schools and what it means to be a teacher of students.




Analyses

First, we computed descriptive statistics to explore teacher educators' attitudes, challenges, and uses regarding evidence-based practice. Pearson product moment correlations and Kendall's tau correlations were computed to examine bivariate relations among variables. Additionally, we computed multivariate analyses of variance (MANOVAs) to assess differences in the dependent variables. For between-group analyses, analyses of variance (ANOVAs) were conducted with post-hoc Tukey HSD correction for multiple comparisons.




RESULTS


HE Teacher Educators' Attitudes, Challenges, and Uses
 
Attitudes Toward Evidence-Based Practice

Regarding the personal relevance of evidence-based practice the participants stated high mean values in the attitudes variable, with an average of 5.32 (SD = 0.71). Overall, the majority of the teacher educators considered evidence-based practice as beneficial (90% agree) and indispensable for teacher education (86% agree) (Table 2). Most participants agreed that the knowledge they convey in their teaching should be evidence-based (85%). For more than half of the teacher educators, evidence-based practice constitutes a priority in their HE teaching.


Table 2. Descriptive statistics for attitudes: percentage of nominations, mean values (M), and standard deviation (SD) of the single items.

[image: Table 2]



Challenges Regarding Evidence-Based Practice

The general challenges (M = 2.39, SD = 0.97) and knowledge-related challenges (M = 2.20, SD = 1.06) of evidence-use were overall considered medium to low by teacher educators in the sample. On average, they rated only resource-related challenges (M = 3.56, SD = 1.24) as more difficult.

At the level of the single items for knowledge-related challenges, few teacher educators perceived the assessment of findings (10% agreed) and of study quality (15% agreed) as difficult (Table 3). The used language and terminology were not seen as difficult when using evidence for HE teaching (2–5% agreed). Relating to resource-related challenges, the results show that workload-related constraints such as time were rated challenging by 38% of the participants. Thirty-five percent of the teacher educators rated the increasing amount of publications in educational research as a difficult challenge, and 29% rated the demand to keep knowledge about research up-to-date as a difficult challenge. Fifteen percent of the teacher educators agreed that they find it difficult to identify practically relevant studies for their own teaching or subject area, while 46% did not perceive this as challenging at all.


Table 3. Descriptive statistics for perceived challenges: percentage of nominations, mean scores (M), and standard deviation (SD) of the single items.
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Use of Empirical Evidence

Regarding the intensity of use the participants stated they deal with empirical evidence at least once a month on average (M = 4.48, SD = 1.05) (Table 4). About 65% of the teacher educators stated they integrate empirical evidence in their courses and read current studies at least once a month. Sixty-two percent stated they discuss current evidence with their colleagues at least every month. On average, teacher educators discuss empirical evidence less often with their colleagues than with their student in their courses. Conducting research for relevant evidence primarily takes place every second month (31%) or every month (28%).


Table 4. Descriptive statistics for intensity of use: percentage of nominations, mean scores (M), and standard deviation (SD) of single items.
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Regarding the purposes of use Table 5 shows that almost all teacher educators agreed that they use evidence to expand their own knowledge (95%). More than 70% of the teacher educators agreed that they consider empirical evidence to convey empirical evidence for their teaching subjects, integrate it as content in their teaching and to update the students' knowledge with regard to a specific topic. These results suggest that teacher educators use empirical evidence mostly for individual purposes (e.g., their own learning).


Table 5. Descriptive statistics for purposes of use: percentage of nominations, mean scores (M), and Standard Deviation (SD) of the single items.

[image: Table 5]

Additionally, we asked the teacher educators which sources they use to plan and design their courses. In Table 6 it can be seen that scientific journals, textbooks (psychology and STEM subject didactics), and conferences are the most often used sources. Discussions with colleagues, internet sources, and application-oriented journals are, on average, used rarely to sometimes by the participants.


Table 6. Descriptive statistics for sources of evidence: percentage of nominations, mean scores (M), and standard deviation (SD) of the single items.
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Higher Education Teacher Educators' Exposure to Research and Teaching: Differences With Regard to Evidence-Based Practice

The second research question addresses the extent to which teacher educators with varying exposure to research and teaching might differ in their attitudes, challenges, and uses regarding evidence-based practice. To this end, we considered three variables: research experience, HE teaching experience, and in-school teaching experience. Since there were statistically significant correlations between all three outcome variables (Pearson's r between 0.29 and 0.52, with p < 0.05), multivariate analyses were conducted.

Regarding research experience, 22.4% participants reported holding a university degree (n = 13), 31% holding a doctoral degree (n = 18), and 46.6%, who had qualified for the professorial level (n = 27). With respect to HE teaching experience, 15.5% of the participants were novices (n = 9), 29.3% intermediates (n = 17), and 55.2% were experts (n = 32). Research and HE teaching experience correlate with each other (Kendall's τ: 0.65, p < 0.001). Additionally, the participants were asked about their in-school teaching experience. Approximately half of the teacher educators had experience teaching in schools (43.1%, n = 25).


Research Experience

Regarding the question of “to what extent do teacher educators with different research experience differ in their attitudes, challenges, and uses?” the calculation of the one-way MANOVA showed a significant main effect of the research experience on the three variables, Pillai's' trace V = 0.34, F(6, 108) = 3.63, p < 0.01, partial η2 = 0.17. One-way ANOVAs on each of the three dependent variables were conducted as follow-up tests. The results in Table 7 show statistically significant effects for research experience on challenges (partial η2 = 0.27) but not on attitudes or uses. As part of the post-hoc analyses (Tukey HSD), the multiple comparisons revealed that university degree holders tended to perceive evidence-based practice as more difficult than those at the professorial level (p < 0.001).


Table 7. Differences in the mean scores of the teacher educators on attitudes, challenges, and uses, and F-value.
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We conducted a second follow-up analysis to examine the effect of research experience on the challenges in more detail. Using Pillai's trace, there was a significant effect of the research experience on challenges [V = 0.39, F(6, 108) = 4.32, p < 0.01, partial η2 = 0.19]. Separate one-way ANOVA in the outcome variables revealed non-significant degree-effects on general challenges (p = 0.07). However, there were significant differences between the different degree-groups for knowledge-related (η2 = 0.30) and resource-related challenges (η2 = 0.20) (Table 8). Post-hoc multiple comparisons revealed that university degree holders rated knowledge-related challenges one point higher than teacher educators at the doctoral or professorial level (p < 0.01). Regarding resource-related challenges, university degree and doctoral degree holders showed statistically significant higher mean values than teacher educators on the professorial level (p < 0.01; p < 0.05).


Table 8. Differences in the mean scores of the teacher educators on challenges and F-value.
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HE Teaching Experience

In order to test whether teacher educators differ in their perceptions of evidence-based practice based on their previous teaching experiences, we conducted similar steps in the empirical analyses. The one-way MANOVA showed a significant main effect of the HE teaching experience on the three variables [Pillai's trace V = 0.32, F(6, 108) = 3.40, p < 0.01, partial η2 = 0.16]. Follow-up ANOVAs indicated that attitudes and perceived challenges are significantly different for teacher educators with different HE teaching experience (Table 7). Multiple comparisons show that experts stated significantly higher attitudes than novices, on a 0.003 level. The novices also perceived challenges of evidence-based practice to be more difficult than the experts did (p < 0.01), but still with an average mean value below 3.50.

A follow-up analysis closer examined the significant main effect of HE teaching experience on challenges. Using Pillai's trace, there was a significant main effect of teaching experience on challenges [V = 0.29, F(6, 108) = 3.10, p < 0.01, partial η2 = 0.15]. Follow-up ANOVAs showed a significant effect of HE teaching experience on all three scales: general challenges (η2 = 0.16), knowledge-related challenges (η2 = 0.16), and resource-related challenges (η2 = 0.12) (Table 8). Post-hoc multiple comparisons revealed statistically significant higher mean scores in the general challenges for novices than for intermediates (p < 0.05) and experts (p < 0.01). For knowledge-related challenges, experts showed statistically significant lower mean values than novices (p < 0.05) and intermediates (p < 0.05). For resource-related challenges, none of the groups differed significantly.



In-School Teaching Experience

To scrutinize whether teacher educators with in-school teaching experience differ from those with no experience in their attitudes, challenges, and uses, we conducted a one-way MANOVA. Using Pillai's trace, we found no significant main effect for in-school teaching experience on attitudes, challenges, and uses (p = 0.08).

We conducted an additional MANOVA to inspect the differences in the challenges more closely. Using Pillai's trace, there was a significant effect of the in-school teaching experience on challenges regarding evidence-based practice [V =0.14, F(3, 54) = 2.99, p < 0.05, partial η2 = 0.14]. Separate univariate ANOVAs in the outcome variables revealed that significant differences were found only in knowledge-related challenges (η2 = 0.12), not in general (p = 0.85) and resource-related challenges (p = 0.22) (Table 8). Teacher educators who had previous in-school teaching experience tended to perceive knowledge-related challenges as more difficult than those with no in-school experience (but still with an average mean value below 3.50).





DISCUSSION

The aim of the present study was to explore teacher educators' perceptions of evidence-based practice and their engagement with empirical evidence in teacher education. By means of an online survey, we investigated which attitudes, challenges, and uses regarding evidence-based practice teacher educators report (research question 1). Additionally, differences between teacher educators with varying levels of experience in research and teaching were examined (research question 2).

The descriptive findings of our study reveal that the teacher educators generally reported positive attitudes toward evidence-based practice. This is in line with prior research in teaching (e.g., Reddy et al., 2017) and in the health professions (e.g., Johnston et al., 2003). Since HE teacher educators are involved in both research and teaching they are required to have knowledge about research and how to interpret and use it in daily practice (Loughran, 2014). Most of them are involved in a research environment: they actively work in research projects and have achieved some academic qualification-levels (MacPhail et al., 2018). This is supported by the present study, in which we showed that, overall, the use of empirical evidence does not seem to be a major challenge for teacher educators.

Most teacher educators did not report struggling with the general aspects and knowledge-related challenges of evidence-based practice; they mainly reported resource-related challenges. The discrepancy between time constraints and a growing body of scientific literature in educational research seems to be especially challenging. This finding is in line with prior research in education (Shlonsky and Stern, 2007; Brown and Zhang, 2016) and in medicine (e.g., Sullivan et al., 2017), in which the lack of time is considered as great barrier for evidence-based practice and its implementation. In a study by Czerniawski et al. (2017), teacher educators were asked about their learning needs with regard to professional development. The most mentioned needs were the availability of time and the development of research skills. Thus, initiatives and service institutions that support teacher educators with regard to balancing limited time with a multitude of professional tasks might be of particular promise. For example, initiatives that offer a pre-selection and qualified summaries of current findings in educational research might be of particular help to teacher educators. There already exist several established institutions, summarizing and disseminating research findings for teaching and teacher education, such as the “What Works Clearing House” in the US, the Educational Endowment Foundation in the UK, or the Clearinghouse Project in Germany. These kinds of initiatives particularly address resource intensive processes such as searching, selecting, and rating relevant and recent research. They also provide toolkits, user guides, and quality ratings of evidence. Thus, they offer easy access to a public knowledge base, which can be seen as a crucial aspect of practitioner professional engagement with research (Tack et al., 2017). Importantly, such initiatives carry a high responsibility and thus need to be well aware and transparent about which evidence they promote and why. They also need to make sure to avoid bias and to cover high quality educational research in its breadth and depth (see e.g., Malouf and Taymans, 2016).

Concerning their self-reported engagement with empirical evidence, the teacher educator participants of this study stated that they mostly engage with research on the first-order level, which is related to their own knowledge, and less on a second-order level, like conveying and promoting evidence-based practice or discussion and collaboration around empirical evidence. Although teacher educators seem to be ready and motivated to promote evidence-based practice, students and learners must also be considered. Investigating the student-perspective, Bråten and Ferguson (2015) showed that students in teacher education are more likely to believe in practically derived than research-based sources of knowledge and that they are also more motivated to learn from these. Engaging teacher students in evidence-based practice appears to be a key challenge for future teacher education.

The results for the uses of evidence in teacher education reveal that teacher educators integrate evidence in their courses on a regular basis. As assumed, teacher educators regularly use course books and scientific sources to plan their lessons (journals, articles, conferences). Besides they state to also use discussions with colleagues as an evidence-source for lesson-planning. Except for these initial self-report data, little is known about how and when teacher educators actually use empirical evidence in their teaching (Farley-Ripple et al., 2018). We suggest interviews or focus group discussions to identify more insights and a more detailed perspective of teacher educators. It could also be illuminating to complement the teacher educator data with student reports and observation of their actual practice. These insights would be necessary to develop a clear vision of how the actual practice of teacher educators concerning evidence-based practice should look. This vision then needs to be aligned with the teacher educators' vision and current practices.

Another major finding of our study concerns the differences between teacher educators with various levels of experience in research and teaching. The teacher educators with more experience in research and teaching generally had a more positive attitude toward evidence-based practice and used empirical evidence more intensively in their HE teaching. Previous research has shown that the more teacher educators engage with research, the more likely it is for them to have a positive mindset toward the use of empirical evidence and to adopt it in their practice (Lunenberg et al., 2014; Tack and Vanderlinde, 2016). Additionally, teacher educators with more experience perceived challenges related to evidence-based practice as less demanding than less experienced participants. This gap between teacher educators with various experience backgrounds also calls for a closer examination of how different levels of expertise correspond with evidence-based practice. To this end, future research is well advised to investigate teacher educators' actual knowledge about evidence and its use in teaching, e.g., with knowledge tests, vignettes, or video studies.

Based on the different perceptions of the challenges of evidence-based practice for novice and experienced teacher educators, the idea arises that teacher educators could learn from one another. In their study, MacPhail et al. (2018) showed that teacher educators aspire to learn from one another but are also aware that this would require time, which seems to constitute a continuous barrier. Therefore, the establishment of a working environment that promotes exchange between colleagues and discussion regarding research, and that supports the exchange and joint reflection on current empirical evidence and its use on a colleague- and student-level (Brown and Zhang, 2016), seem to be necessary to meet these needs. In regard to the time-problem, concepts that can be implemented simply are required, e.g., in the form of collaborative professional networking (Niemi, 2008) or digital offers (Seidel et al., 2017a,b). For such professional development activities, interpersonal exchanges and discussions appear to be important features (Geerdink et al., 2016; Tack et al., 2017).

This goes along with the idea of a professional qualification for beginning teacher educators. Research on this illuminates that, on average, teacher educators do not feel adequately prepared for their teaching jobs (Goodwin et al., 2014). This can be ascribed to the fact that there is no induction phase to address relevant knowledge and skills. Based on the results of our study, beginning teacher educators would gain from professional training, e.g., with regard to the use of evidence in their HE teaching, but also with regard to their own scientific skills such as understanding and reflecting on important information from research articles. They should be offered less complex information on the outcomes of research articles and their application to practice. In doing so, further research could clarify if different presentation formats of evidence and explanatory material can further support teacher educators' integration of evidence into teaching practice (Cochran-Smith, 2005).



LIMITATIONS AND DIRECTIONS FOR FURTHER RESEARCH

The voluntary participation of the study participants very likely resulted in a positive selection of the sample, as those who were already interested in evidence-based practice might have been equally interested in taking part in the survey. Furthermore, the broad heterogeneity of the target group needs to be considered. In order to address this diversity, further studies including larger and systematic samples are needed to consider different systems of teacher education in different locations.

In addition, since research and teaching are intertwined in the profession of teacher educators, it would be interesting to consider the self-perception of the teacher educators and to which role they ascribe themselves (Vanassche and Kelchtermans, 2014; Avidov-Ungar and Forkosh-Baruch, 2018): do they consider themselves to be more researchers or HE teachers? How are they working the dialectic and how is this related to their perception of empirical evidence and its practical value? Furthermore, relevant information about institutional constraints and working conditions of the teacher educators is missing, which might affect the use of empirical evidence (Brown and Zhang, 2016). It needs to be clarified whether teacher educators work in an environment that appreciates and fosters evidence-based practice, whether it is part of their professional identity to use evidence, and whether they have the opportunity to collaborate with their colleagues.

Concerning the instrument, we used self-reported measures, which are prone to various biases including social desirability. To address social desirability partly, we stressed that there were no “right or wrong” answers in the introduction of the survey, and we assured absolute confidentiality to the participants. Due to the small sample size, we recommend validating the instrument with a broader sample.



CONCLUSION

In the present study, teacher educators appeared to hold positive attitudes toward evidence-based practice and to use empirical evidence. However, they emphasized that they need more time and resource-related support to cope with the growing body of educational research. To provide future teachers with an empirically supported knowledge base and with the appropriate skills to use that knowledge, teacher educators first have to acquire the necessary skills on their own. In this context, expertise in teaching and research seems to be beneficial. A future goal should be to facilitate the development of this expertise through qualification and professional development programs for teacher educators in which they can reflect on the use of research in teaching and engage with empirical evidence through a curated collection of the latest research results and supportive material. To particularly relieve teacher educators from the large amount of time it takes to review research, service initiatives such as [blinded for submission] can be established and strengthened.

Future research should clarify how teacher educators with different expertise backgrounds and mindsets apply their positive attitudes and perceptions toward empirical evidence into their HE teaching practice. Since this study has shown that expertise level plays an important role in teacher educators' perceptions, it would be relevant to investigate how programs to support evidence-based practice could be designed differently to serve teacher educators with different expertise levels.
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