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Research-learning projects (RLP) enable teacher training students to acquire competencies for evidence-based practice (EBP) in the context of their university studies. The aim of this longitudinal study is to develop, implement, and evaluate a RLP format to promote competencies for EBP in teacher training students. These competencies can be broken down into the categories of using research, which involves reflection on and use of evidence to solve problems in teaching practice, and establishing research, which involves investigating a research question independently by applying research methods. In a longitudinal study we evaluate the increase in competencies based on a self-assessment of competencies (indirect measurement) focusing on establishing research, and a competence test (direct measurement) focusing on using research. We also add a retrospective pre-assessment version (quasi-indirect measurement) to consider response shift and over- or underestimation in self-assessments. Our findings show that teacher training students can be prepared for EBP through RLP. Further development potential for the RLP format is being discussed.
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INTRODUCTION

Teachers in practice encounter findings from (inter)national student performance studies and comparative assessments (e.g., Programme for International Student Assessment—PISA, Trends in International Mathematics and Science Study—TIMMS, or written comparison tests in Germany named “VERgleichsArbeiten”—VERA) on a daily basis in their work. Evaluations of teaching quality and evidence-based approaches to school development are also having a growing impact on professional teaching practice (Humpert et al., 2006; Mandinach and Gummer, 2016; Kippers et al., 2018). As a result, the ability to make use of scientific evidence is becoming increasingly crucial to teachers’ practice in classroom. The need for evidence-based practice (EBP) among teachers has been the subject of international discussion for some time (e.g., Hargreaves, 1996, 1997; Hammersley, 1997, Hammersley, 2007).

The concept of EBP originated in medicine and was applied to the teaching context in the early 1990s (Hargreaves, 1996, 1997; Sackett et al., 1996; Hammersley, 1997, Hammersley, 2007; Moon et al., 2000). According to Davies (1999), “Evidence-based education means integrating individual teaching and learning expertise with the best available external evidence from systematic research” (p. 117). In Germany, the curricular prerequisites were created in the 2000s with when EBP was anchored in the National Standards for Teacher Education (Kultusministerkonferenz, 2004, 2014), which define competencies that teacher training students should have acquired by the end of their study programs. For universities, this implies that teacher training programs should be designed to prepare teacher training students for their role as evidence-based experts (Mandinach and Gummer, 2016) of their own professional teaching practice.

The majority of teacher training programs in Germany are divided into two phases at university: bachelor’s and master’s degree programs. In both degree programs, teacher training students study their future two subjects of teaching as well as educational science. After this phase, they become trainee teachers at school. At the end, after final exams, they can work as teachers in schools. In 2016, an internship semester, a 6-month period of practical training in schools, was introduced to Berlin universities in the master’s degree programs. Thereby, EBP was anchored in the teacher training curriculum. This means that students in teacher training should already acquire EBP competencies during the course of their studies and hence, before they become trainee teachers at schools. While concepts of teaching and learning that can be used to support the development of these competencies have been tested and evaluated in Anglo-American contexts (Reeves and Honig, 2015; Green et al., 2016; Reeves and Chiang, 2017; van der Scheer et al., 2017; Kippers et al., 2018), only a few such studies have been conducted in Germany to date (Groß Ophoff et al., 2017; Thoren et al., 2020).

This article presents the concept for a course designed to teach teacher training students EBP competencies, as well as the findings from our evaluation study. We begin by discussing the competencies required for EBP. We then look in detail at several important aspects that should be considered in planning a course. The introduction concludes with the course concept.

Evidence-based practice competencies can be divided, according to Davies (1999), into the categories of using research and establishing research, whereas Borg (2010) divides EBP into the categories of engagement with research and engagement in research. Using research, or engagement with research, comprises reflection on and use of evidence to solve problems in teaching practice. It means knowing where and how to find systematic and comprehensible evidence (for instance, in educational databases), and how to use this evidence to answer questions. Establishing research, or engagement in research, is based on the aforementioned competencies and requires additional competencies in investigating a research question independently through the use of basic research methods. This includes, for example, the planning and preparation of a study, data collection, and analysis. In contrast to another form of teacher research, action research, which requires going through various investigative cycles (Borg, 2010), establishing research or engagement in research is defined by the logic of the research process. In the following, we use the terms using research and establishing research proposed by Davies (1999; see Figure 1), but they stand equally for the terms used by Borg (2010).
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FIGURE 1. Relation of using and establishing research.


Establishing research requires competencies in research, comprising (a) Skills in Reviewing the State of Research, (b) Methodological Skills, (c) Skills in Reflecting on Research Findings, (d) Communication Skills, and (e) Content Knowledge (Thiel and Böttcher, 2014; Böttcher and Thiel, 2018; Böttcher-Oschmann et al., 2019). Teachers should be able to

(a) frame questions, search for relevant literature, and evaluate its quality (Ghali et al., 2000; Valter and Akerlind, 2010; Green et al., 2016; Mandinach and Gummer, 2016);

(b) plan and prepare the research process as well as collect and analyze data (Holbrook and Devonshire, 2005; Valter and Akerlind, 2010; Reeves and Honig, 2015; Green et al., 2016; Mandinach and Gummer, 2016; van der Scheer et al., 2017; Kippers et al., 2018);

(c) interpret evidence and draw conclusions for teaching practice (Ghali et al., 2000; Holbrook and Devonshire, 2005; Valter and Akerlind, 2010; Reeves and Honig, 2015; Green et al., 2016; Mandinach and Gummer, 2016; Reeves and Chiang, 2017; Kippers et al., 2018);

(d) communicate about this evidence (Valter and Akerlind, 2010; Mandinach and Gummer, 2016).

(e) To do this, teachers need knowledge about research, for example, about how to develop a research design (Green et al., 2016).

At Freie Universität Berlin, we developed a learning environment to foster teacher training students’ acquisition of these competencies: the research-learning projects (RLP). When designing the RLP learning environment to promote the development of competencies, we included features that foster students’ cognitive processing and motivation, as well as social interaction among students. At the same time, we wanted the environment to be as authentic and realistic as possible. In the following, we will explain these assumptions in more detail.

To foster cognitive processing of competencies that are not directly observable, instructors can use methods from the cognitive apprenticeship approach (Collins et al., 1989): cognitive modeling, coaching, and scaffolding. Through cognitive modeling, students can create a mental representation of a target strategy, such as strategies for literature review, enabling them to externalize instructors’ internally available strategies, for instance, through prompting. When students adopt the instructors’ strategy and begin using it on their own, instructors can provide coaching to support them in this process. This means that when students begin their own literature review, instructors’ coaching can help students apply strategies they have already learned. When students reach the limits of their abilities, instructors can help by providing scaffolding, in which specific hints (prompts) are given. This could be, for example, hints such as the use of alternative search words or other databases for literature review.

Students’ learning motivation to perform a particular learning activity may depend on both intrinsic and extrinsic motivation (Deci and Ryan, 2000). Factors that influence these types of learning motivation should therefore be integrated into the learning environment. Such factors may include needs for competence (e.g., feeling satisfied because of a perceive progress in a specific competence), autonomy (e.g., the ability to self-organize and self-regulate the learning process), and relatedness (e.g., relatedness to a group; Deci and Ryan, 2000).

At the level of social interaction, elements can be integrated that, on the one hand, support cognitive processing and, on the other hand, also foster sustained learning motivation by creating a feeling of social inclusion (Wecker and Fischer, 2014): instructors’ supervision of students and group work. Instructors’ supervision of students represents the interaction between members of a community of practice with different levels of expertise: Instructors are the experienced community members that promote students’ competence development (Reinmann and Mandl, 2006). Moreover, this interaction allows students to engage with the thought patterns, attitudes, and normative standards of this community of practice (Reinmann and Mandl, 2006; Nückles and Wittwer, 2014). Group work enables the interaction between members of a community of practice with similar levels of expertise, such as teacher training students in RLP. Group members have the opportunity to learn and develop their own understanding through social activities that promote learning, such as explaining and thus externalizing their own thoughts (Wecker and Fischer, 2014) to, in this case, their fellow students.

Research-oriented teaching (Thiel and Böttcher, 2014; Böttcher and Thiel, 2018) formats, such as the RLP format, are suitable when designing learning opportunities around authentic and realistic situations: Students are enabled to establishing research by going through either individual phases of the research process or the entire process independently. They are empowered to meet the demands of this process by developing the necessary routines. Instructors support and advise students throughout these phases. In addition, students also regularly switch out of this active role and assume a receptive role. In these phases, the instructors impart knowledge about specific phases needed to go through the research process. An authentic and realistic learning environment is guaranteed by the fact that students either participate actively in research, for example, in the framework of a research internship, or go through the entire research process themselves as part of a RLP.

The RLP course concept is based on the aforementioned assumptions about the design of learning environments and research-oriented teaching formats. The aim is that teacher training students are able to evaluate their own teaching quality on the basis of acquired competencies for EBP. To reduce complexity of the topic teaching quality, students could choose from the subtopics instructional quality, learning motivation or classroom management. The course is divided into three phases: (1) preparation, (2) fieldwork, and (3) presentation (see Figure 2). During the first phase, preparation, instructors impart knowledge about the phases of the research process: literature review, educational research methods1 (planning of the research process, research design, data collection and measurement, etc.), and analytical procedures (e.g., calculation of descriptive statistics) as well as the presentation of findings. Students get together in groups, then choose one of the three subtopics and start to work on a literature review, formulate their research question, and develop an appropriate research design. In this phase, modeling promotes the development of Content Knowledge, Skills in Reviewing the State of Research, and Methodological Skills.
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FIGURE 2. The three phases of a research-learning project (RLP).


In the second phase, fieldwork, students prepare their studies and carry out data analysis and interpretation. They come to the university for two consultation sessions in which instructors provide coaching and scaffolding to support their process. In this phase, instructors focus on the development of Methodological Skills and Skills in Reflecting on Research Findings.

In the third phase, presentation, students create a scientific poster and present their findings. In this phase, the emphasis is on the development of Communication Skills.

The development of EBP competencies in RLP is fostered through the following aspects: The students go through the research process independently in an authentic and realistic field of action: here, the field of research. They receive advice (prompts) from instructors when they have reached the limits of their abilities. This enables students to experience the feeling of competence. The feeling of autonomy is strengthened through the large degree of freedom students have in the research process (to independently formulate their research question, develop a research design, and select instruments). Relatedness is encouraged by having students go through the research process in groups with support from instructors. In this social context, students have the opportunity to be socialized into the scientific community of practice: first, through interaction with instructors representing experienced researchers and, second, through the interaction with their fellow students.

With the introduction of an internship semester in 2016, EBP was anchored in the teacher training curriculum at Berlin universities. This was to implement the directives of the National Standards for Teacher Education (Kultusministerkonferenz, 2004, 2014) that teacher trainings students should be prepared for an EBP during the course of their studies. Hence, the RLP format was introduced at Berlin universities. At Freie Universität Berlin, we then defined competencies needed for EBP as well as developed and implemented a RLP learning envorinment to foster their acqisition. In this study, we want to evaluate if teacher training students can be enabled to acquire EBP competencies in the newly developed RLP format. The study design and findings are presented below.



MATERIALS AND METHODS


Study Design and Sampling

In a longitudinal study, data were collected at Freie Universität Berlin in the winter semester of 2016/17: at the beginning of the semester, in October 2016, and at the end of the semester, in February 2017. From September 2016 to February 2017 teacher training students completed their internship2. The goal of this internship is for master’s teacher training students to gain their first teaching experience before becoming trainee teachers with greater responsibility in schools. During the winter semester, teacher training students attended university courses in parallel. These included the RLP format described above.

Ninety-seven teacher training students participated at the first point of assessment and 78 at the second point. These students were distributed among nine seminars with five instructors. For the longitudinal analysis, students were selected who had taken part in both waves of the survey (n = 36; see Table 1). During the internship semester, most RLP students were in the third semester of their master’s studies (M = 2.94, SD = 0.33).


TABLE 1. Characteristics of participants in the longitudinal sample.

[image: Table 1]It should be noted that the sample of teacher training students is subject to a certain degree of pre-selection bias because students could choose to register for the RLP course on their own. A maximum of 15 students were distributed, first, on the basis of preferences and second, in case of overbooking, randomly among the remaining seminars. Hence, this is a non-randomized sample.



Ethics

The studies involving human participants were reviewed and approved by the Ethikkommission der Freien Universität Berlin Fachbereich Erziehungswissenschaft und Psychologie (the Ethics Committee of Freie Universität Berlin Department of Education and Psychology, own translation). Written informed consent from the participants was not required to participate in this study in accordance with the national legislation and the institutional requirements.



Measures and Data Collection

To evaluate the competence development, we used a combination of self-assessment of competencies and competence testing. This combination was chosen to counteract the weaknesses of each survey method: on the one hand, the possibility of misjudgments or tendencies toward bias in self-assessments (Lucas and Baird, 2006; Chevalier et al., 2009), and on the other hand, the tendency of competence tests to focus solely on selected areas of knowledge due to time limitations (Cramer, 2010; Mertens and Gräsel, 2018). We used the two methods together, as recommended by Lucas and Baird (2006), to compensate for the specific weaknesses of each.


Self-Assessment of Competencies

Participants self-assessed their competencies with the instrument for assessing student research competencies (R-Comp; Böttcher and Thiel, 2016, 2018). The R-Comp consists of 32 items (with a five-point response scale ranging from “1 – strongly disagree” to “5 – strongly agree”) on five scales: Skills in Reviewing the State of Research (four items; α = 0.87; e.g., “I am able to systematically review the state of research regarding a specific topic.”), Methodological Skills (eight items; α = 0.88; e.g., “I am able to decide which data/sources/materials I need to address my research question.”), Skills in Reflecting on Research Findings (six items; α = 0.92; e.g., “I am able to critically reflect on methodological limitations of my own research findings.”), Communication Skills (five items; α = 0.89; e.g., “I am able to write a publication in accordance with the standards of my discipline.”), and Content Knowledge [nine items; α = 0.88; e.g., “I am informed about the main (current) theories in my discipline.”]. The R-Comp thus measures the competencies that are necessary for the entire research process and thus focuses on establishing research (Davies, 1999). However, the R-Comp is a cross-disciplinary instrument (Böttcher and Thiel, 2016, 2018). To specifically address the research process in the field of educational research, the R-Comp included instructions asking students to answer questions specifically for their studies in education. This was intended to ensure that students self-assessed their research competencies in the specific area of educational research.

The self-assessment of competencies brings with it certain problems. These include overestimation and underestimation of competencies (Böttcher-Oschmann et al., 2019) and the phenomenon of response shift (“a change in the meaning of one’s self-evaluation of a target construct”, Schwartz and Sprangers, 1999, p. 1532; Schwartz and Sprangers, 2010; Piwowar and Thiel, 2014). Therefore, a retrospective pre-assessment version of R-Comp (Schwartz and Sprangers, 1999, 2010) was used additionally at the second point of assessment. In this version, the answers in R-Comp were reformulated asking students to indicate how they had assessed their skills and knowledge “before the RLP.” On the one hand, this ensured that the same internal standards were used when answering the items at the second point of assessment (Schwartz and Sprangers, 2010), making it possible to prevent response shift from biasing the results. Furthermore, the retrospective pre-assessment version offered students the possibility to reflect on their own increase in competencies (Hill and Betz, 2005).



Competence Testing

We used the test instrument for assessing Educational Research Literacy (ERL; Groß Ophoff et al., 2014, 2017) to measure student competencies. This test was developed especially for teacher training students and we were therefore able to use it without making any changes. It should be noted that the test only measures using research (Davies, 1999; Groß Ophoff et al., 2017). Two test booklets were used, consisting of 18 items in the pretest version (Information Literacy: 7 items; Statistical Literacy: 7 items; Evidence-Based Reasoning: 4 items) and 17 items in the posttest version (Information Literacy: 7 items; Statistical Literacy: 5 items; Evidence-Based Reasoning: 5 items). These included items on the use of research strategies for Information Literacy and statistical/numerical tasks for Statistical Literacy, both mainly in multiple-choice formats. Items in the field of Evidence-Based Reasoning included, for example, two abstracts that had to be evaluated regarding the admissibility of several statements. Test items were selected from a large pool of 193 items that were standardized in a large-scale study (Ni = 1360, cf. Groß Ophoff et al., 2014). In the selection of items, care was taken to ensure a broad spectrum of competencies and sufficient discriminatory power of selected items (M(rit) = 0.31).



Procedure

Self-assessment and competence testing were carried out before (t1) and after (t2) the RLP in a paper-and-pencil survey. At t2, self-assessment was additionally used in the retrospective pre-assessment version (t1retro). Prior to both surveys, students were informed about the study’s aims and the voluntary nature of the survey, and their anonymity was guaranteed. At the end of each survey, students provided some personal data (gender, first and second teaching subject3, and number of semesters).



Analyses


Statistical Characteristics


R-Comp

For each version of the R-Comp (first point of assessment: selft1, second point of assessment: selft2, retrospective pre-assessment version: selft1retro), five scale scores were calculated according to the five dimensions of competence in the RMRC-K model. The hierarchical structure of the empirical model (Böttcher and Thiel, 2018) was thus taken into account. Internal consistency for all R-Comp scales was evaluated using Cronbach’s α.



Test instrument for assessing Educational Research Literacy

Scale scores were computed using the three-dimensional ERL model (Information Literacy, Statistical Literacy, and Evidence-Based Reasoning), which is viable for course evaluation (cf. Groß Ophoff et al., 2017). Person measures for each sub-dimension were determined on the basis of a dichotomous response format of the items (“1 = correctly solved” and “0 = not correctly solved”) using the WLE estimator (Warm, 1989). The person measures from the manifest data were estimated using a maximum likelihood function (Hartig and Kühnbach, 2006; Strobl, 2010). Item difficulties were fixed (external anchor design; see Wright and Douglas, 1996; Mittelhaëuser et al., 2011) in order to compare results from this study to those from the standardization study (Groß Ophoff et al., 2014).



Difference Values and Effect Sizes

In order to compare differences (Δ) between the points of assessment, the following values were calculated. For self-assessment: (a) Δselft2–t1 to determine indirect differences in competencies; (b) Δselft2–t1retro to determine the quasi-indirect adjusted differences in competencies via retrospective assessment without response shift; (c) Δselft1–t1retro to identify response shift, if difference values are not equal to zero, and misjudgments, whereby positive difference scores indicate overestimation and negative difference scores indicate underestimation (Schwartz and Sprangers, 2010). For the competence test, (d) Δtestt2–t1 was calculated to determine the direct differences in competencies.

The calculation of effect sizes for the differences was carried out according to Lakens’ recommendations inspecting dAV (2013). The effects were interpreted in line with Cohen’s (1992) benchmarks : ≥ 0.20 “small,” ≥0.50 “medium,” and ≥0.80 “large.”



Longitudinal Analyses

Multivariate and multifactorial variance analyses (MANOVA) with repeated measurement were conducted in SPSS 25. Because of the small sample size, the hierarchical structure of the data was not taken into account. MANOVA with repeated measurement was performed according to the general linear model (GLM) with the factor time. If the Mauchly test was not applied, the Huynh field corrected degrees of freedom were used (see Table 3; Field, 2009). After this, univariate analyses were performed to identify major effects. Additionally, individual comparisons between factor levels were determined using the Bonferroni correction to account for the problem of multiple comparisons. The overall significance level was set at p = 0.05, while effect sizes η2 were interpreted according to Cohen’s (1988) benchmarks, with ≥0.01 “small,” ≥0.06 “medium,” and ≥0.14 “large.”

For the analyses of self-assessment, MANOVA included the time points of assessment t1, t1retro, t2 for the five R-Comp scales. Although t1retro is a theoretical time point of assessment, it was included in MANOVA to investigate the occurrence of response shift. For the analyses of the competence test, MANOVA included test values for the three ERL scales at t1 and t2.



Missing Values

Non-response occurs when participants either do not take part at one of the time points or do not answer individual items (Sax et al., 2003). Only 37% of the students who took part at the first time point remained in the sample at the second time point. There was no systematic dropout by students’ personal characteristics or competencies at the first time point.4 Unanswered items in the self-assessment of competencies did not occur more than twice per variable at any (theoretical) time point of assessment and were not imputed or replaced. For the analyses of the competence test, omissions were not imputed or replaced but treated as missing values (Groß Ophoff et al., 2017). With regard to personal information, 9.7% missing values occurred altogether, most of them for the first (10.2%) and second (22.0%) teaching subject.5



RESULTS


Self-Assessed Competencies

For self-assessed research competencies, a significant and large multivariate effect was found in MANOVA (Table 2). Moreover, results of univariate analysis indicated that this was caused by all five skills and knowledge dimensions, which showed large effects (Table 3). To find out how the individual effects are distributed over the individual time points of measurement, we consider the differences in mean values below. All mean values, standard deviations, differences in mean values, and effect sizes can be found in Table 4.


TABLE 2. Multivariate effects for self-assessed and tested research competencies.

[image: Table 2]Indirect differences in competencies (Δselft2–t1): Significant increases occurred in Skills in Reviewing the State of Research, Methodological Skills, and Communication Skills. Skills in Reviewing the State of Research showed a large effect, Communication Skills a medium effect, Methodological Skills and Skills in Reflecting on Research Findings a small, positive effect, and Content Knowledge no effect.

Quasi-indirect differences in competencies (Δselft2–t1retro): Significant increases occurred in all skills and knowledge scales. Skills in Reviewing the State of Research showed a large effect, Methodological Skills, Communication Skills, and Content Knowledge a medium effect, and Skills in Reflecting on Research Findings a small effect.

Differences indicating response shift and overestimation of competencies (Δselft2–t1retro): Positive but no significant differences occurred. Content Knowledge showed a medium effect, and all skills scales a small effect. All identified effects indicate initial over-estimation.



Tested Competencies

For tested research competencies, a significant and large multivariate effect was found in MANOVA (Table 2). Moreover, results of univariate analysis indicated that this effect was caused by Information Literacy, with a medium effect, and Statistical Literacy, with a large effect (Table 3). These results are consistent with differences in mean values (direct differences in competencies; Δtestt2-t1): Significant increases occurred for Information Literacy and Statistical Literacy, both with large, positive effects, whereas Evidence-Based Reasoning showed no effect.


TABLE 3. Univariate effects for self-assessed and tested research competencies.
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TABLE 4. Mean values, standard deviations, differences in mean values, effect sizes, and Cronbach’s alpha.
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DISCUSSION

The aim of this study was to develop, implement, and evaluate a RLP format to promote EBP in teacher training students, enabling them to acquire competencies for EBP in the context of their university studies. These competencies can be broken down into the categories of using research, which involves reflection on and use of evidence to solve problems in teaching practice, and establishing research, which involves investigating a research question independently by applying research methods. We conducted a longitudinal study to evaluate the increase in competencies based on a self-assessment of competencies (indirect measurement) focusing on establishing research, and a competence test (direct measurement) focusing on using research. We also added retrospective pre-assessment version (quasi-indirect measurement) to consider response shift and overestimation or underestimation in self-assessments.

Overall, the results show increases in the competencies examined, albeit to varying degrees. The indirect measurement showed that teacher training students in the RLP perceived an increase in Skills in Reviewing the State of Research, Methodological Skills, and Communication Skills. Moreover, the quasi-indirect measurement indicated that students perceived an increase in all skill dimensions as well as in Content Knowledge. Thus, a difference between indirect and quasi-indirect increases in competencies became apparent, indicating the occurrence of response shift. The direct measurement showed that students improved in Information Literacy and Statistical Literacy. The results of the competence test correspond to the results of the self-assessment of competencies. Students showed increases in similar dimensions: Information Literacy and Skills in Reviewing the State of Research as well as Statistical Literacy and Methodological Skills. In general, it can be noted that students seemed to benefit from the RLP format in every aspect of competence except for Skills in Reflecting on Research Findings and Evidence-Based Reasoning.

In summary, the RLP provided teacher training students the opportunity to go through the entire research process themselves. The similar increases found between the self-assessment and the competence test can be explained well: While the self-assessment with R-Comp deals with establishing research, the competence test deals with using research and thus one facet of establishing research. This indicates that in the RLP, students learned not only to apply evidence but also to generate evidence themselves in order to use it in teaching practice. The design of the seminar around the structure of research process with close supervision by instructors seems to have contributed to the acquisition of EBP competencies by students. Only in the areas of Interpreting Evidence and Drawing Conclusions for Practice did the students appear not to have benefited from the RLP. On the one hand, the RLP did not explicitly promote reasoning through targeted exercises. The interpretation of results and reflection on their implications were only addressed in consultations about students’ concrete findings. Since people rate their competencies in a more differentiated way when they have increased experience (Bach, 2013; Mertens and Gräsel, 2018), the students may still not have been able to assess their competencies in this area accurately. On the other hand, reasoning is an extremely complex process and the corresponding test items are therefore highly challenging (Groß Ophoff et al., 2014, 2017). In the future, we will adapt the RLP format to take this into account. There will be specific exercises for reflection, argumentation, how to contextualize one’s own findings in relation to current research, and how to draw conclusions and implications for one’s own practice. The work of Fischer et al. (2014) on scientific reasoning provides important insights in this respect.

The combination of self-assessments of competencies and a competence test allowed us to gain a comprehensive picture of the increase in competence. Each method has its own advantages and disadvantages, and the two therefore complement each other well (Lucas and Baird, 2006). Although self-assessments may be inaccurate due to misjudgments or bias (Lucas and Baird, 2006; Chevalier et al., 2009), they may still affect people’s actions (Bach, 2013). Moreover, the quasi-indirect measurement of competence may have an impact on self-efficacy beliefs (Hill and Betz, 2005). As self-assessed research competencies are highly correlated with self-efficacy beliefs (Mertens and Gräsel, 2018; Böttcher-Oschmann et al., 2019), it would be desirable if the self-evaluation of competence as well as the belief in having completed the research process successfully had positive effects on future EBP. Future studies could include a follow-up survey in their design to examine whether the effects translated into practice.

Through the additional use of the retrospective pre-assessment version of R-Comp, differences were identified in the increase in competence between indirect and quasi-indirect measurement. These differences indicate that a response shift (Schwartz and Sprangers, 1999, 2010; Sprangers and Schwartz, 1999) and misjudgments (Kruger and Dunning, 1999; Lucas and Baird, 2006) occurred in the longitudinal measurement of self-assessed competencies. First, the fact that the difference between the first measurement point and the retrospective estimate is not equal to zero indicates a response shift. This assumption is supported by the fact that the quasi-indirect, adjusted difference values differ from the indirect difference values: In indirect measurement, two dimensions—Skills in Reflecting on Research Findings, and Content Knowledge—did not change over time, whereas in the quasi-indirect adjusted measurement, an increase was found in all areas. It seems that a change occurred in the individual’s internal standards of measurement had occurred in these dimensions, a recalibration response shift (Schwartz and Sprangers, 1999, 2010; Sprangers and Schwartz, 1999). Second, students overestimated their competencies prior to the RLP. The reason for the initial overestimation may be the students’ low level of experience (Mertens and Gräsel, 2018) at the beginning of the semester. Hence, students might have had a vague idea about research competencies and therefore misjudged themselves, although some of them achieved good test scores. At the end of the semester, students may have been better able to evaluate themselves in a differentiated way.

Some limitations to our study need to be considered. On the one hand, the explanatory power is limited by the small sample size. This can be seen, for example, in the fact that large effects sometimes did not reach the level of significance. Although a larger sample was originally planned, the high dropout rate meant that only a small number of students could be reached at both time points. Students may have been oversaturated by the other surveys that took place at university at the same time (Sax et al., 2003).

The interdisciplinary self-assessment and the domain-specific competence test are only partially compatible, as the two instruments cover different levels of EBP. A competence test that also covers establishing research would be desirable, although developing such a test would be challenging. Nevertheless, the combination of self-assessment and competence testing should be maintained in future studies.

The phenomenon of response shift could not be sufficiently investigated in this study. With the retrospective pre-assessment version of R-Comp we were only able to detect a recalibration response shift. A reconceptualization response shift is also conceivable, however, since RLPs are designed with the explicit aim of imparting the skills and knowledge needed to complete the entire research process, but this cannot be answered here based on the available data. Measurement invariance testing would be necessary as a statistical approach (Meredith, 1993; Piwowar and Thiel, 2014), but invariance testing for response shift was not possible here due to the small sample size. Such testing would be useful to compare results from our design-based approach to results from a statistical approach (Schwartz and Sprangers, 1999; Piwowar and Thiel, 2014). It should also be noted that in retrospective measurement, other forms of bias may occur, such as social desirability, recall bias, and the implicit theory of change (Hill and Betz, 2005).

Further analyses are necessary to empirically confirm the results reported here. An implementation check should be carried out to take account of composition effects, teaching subject combinations, school type, or previous experience with the research process. Moreover, due to the small sample size, the hierarchical structure of the data has not been considered. To increase internal validity, and in particular to verify the results against a general increase in competencies as a result of attending other courses, it would be advisable to include a control group that attended a seminar on research-based, practical approaches to teaching and learning. As one cannot fully eliminate environmental influences, studies should control for the influence of courses attended in parallel.



CONCLUSION

Our study provides evidence that teacher training students can be prepared for EBP through RLP. One strength of this study is its design: The longitudinal approach used while students were in the field shows good external validity. Another strength is the learning environment, which offers students the opportunity to acquire the necessary competencies in EBP in the course of their teacher training based on international examples. The results show that through RLP, teacher training students learn to apply methods of self-assessment and external assessment. If it would succeed better to strengthen the competencies Interpreting Evidence and Drawing Conclusions for Practice, then teacher training students should be able to develop and monitor the quality of their teaching practice by, first, reflecting on their own experiences and competencies, second, by drawing conclusions from these reflections, and third, by applying what they have learned to their professional practice. We recommend that research-oriented teaching formats, such as the RLP format, should be integrated in other German master’s degree programs to fulfill the directives of the National Standards for Teacher Education (Kultusministerkonferenz, 2004, 2014) that teacher trainings students should be prepared for an EBP.
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FOOTNOTES

1 The focus was primarily on quantitative research methods.

2 This is the second practical experience that accompanies the course of study. The first internship at the beginning of the bachelor’s degree program is a much shorter internship to get to know the teaching profession better.

3 After the study had begun, students were given the option to opt out of answering the question about their teaching subjects. Some students had been worried that they could be identified by their unusual combination of teaching subjects.

4 However, the teacher training students in our study were also the target group in two other surveys that took place at the same time.

5 These missing values probably occurred because students were given the option of not answering these items (see above).
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