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In-service courses for teachers are often provided by so called facilitators who function as teacher trainers and whose tasks in the education system are multifaceted. The professional development (PD) of facilitators is of great importance, and the complex process of scaling up might lead to unexpected constraints, and influence the effectiveness of a program. In general, more research is needed concerning facilitators’ PD with respect to their different roles and functions. In this paper, a project will be presented that focused on qualifying facilitators for the topic “inclusive mathematics” and accompanied the process of scaling up. In the end, unexpectedly, five out of 15 facilitators did not finish the program. Therefore, the challenges and concrete reasons for dropout were investigated in detail. The paper will present a case analysis, where Facilitators’ multifaceted roles, functions, and tasks emerged as the central category. Moreover, conclusions for professionalization programs and research will be derived and discussed.
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1 Introduction

In-service courses for teachers are often provided by so called facilitators or teacher trainers who take different functions and tasks in the education system (see Dengerink et al., 2015; Barzel et al., 2024). As facilitators play a central role with respect to teachers’ professional development (PD), their own PD is of major importance. Apart from informal learning, internationally, there exist different models for formal professionalization (Koster and Dengerink, 2001; Thomas, 2004; Schoenfeld, 2015; Smith, 2020; Karsenty, 2021). However, especially for Germany where the study reported in this paper took place, there do not exist coherent standards for facilitators’ professionalization, and in particular, more research is needed in this field (Roesken-Winter et al., 2021; Prediger et al., 2022).

Within the German Center for Mathematics Teacher Education (DZLM) and in cooperation with a statewide agency for teacher education, a PD course was developed for qualifying a group of facilitators for “inclusive mathematics” and accompanying the further process of scaling up. The process of scaling up within such programs is per se challenging (cf. Krainer, 2015; Roesken-Winter et al., 2015b; see section 2.4) and may lead to unexpected constraints that influence a project and the effectiveness of a program. It will be illustrated what changes in the reported project occurred and what might be learnt with respect to facilitators’ PD.

The paper, initially, elucidates the theoretical background to facilitators’ PD in section 2. The complexity and challenges of facilitators’ PD will be illustrated by their different roles and functions (section 2.1), PD courses’ specific design principles and importance of quality (section 2.2), the meaning of support within the PD context (section 2.3), and the complex process of scaling up (section 2.4). In section 3, the concrete project with materials and methods will be outlined. The concrete PD course will be described (section 3.1), followed by the methods giving relevant information concerning the research questions, participants as well as data collection and data analysis (section 3.2). Section 4 will present the results. After an overview and some general remarks (section 4.1), the analysis will be given from a case-oriented view, focusing one key case (section 4.2), as well as from a category-oriented view (section 4.3). The contribution ends in section 5 with a discussion of the findings and further perspectives for PD programs and PD research.



2 Challenges for facilitators’ PD

Within the complex field of teacher education, so called “facilitators” are of great importance. Concrete programs for their PD and their roles in the complex educational system have to consider different theoretical foundations that will be addressed in this section. Those fields are not to be seen separately but show interdependencies and might influence each other.


2.1 Facilitators’ multifaceted roles, functions, and tasks

When trying to clarify the PD of facilitators, it firstly turns out that there exists a variety of names for this group: teacher trainers, moderators, didacticians, facilitators, multipliers, coaches, teacher leaders or teacher educators (Even, 2014; Dengerink et al., 2015; Krainer, 2015). This variety of naming correlates to diverse roles, functions, and tasks, for example pre-service or in-service teaching, general adviser for schools, coaching of teachers or of professional communities of practice. In summary, one can say that the lack of an agreed-upon name and the diverse roles and functions in this field indicate “that these people are not recognized as members of an identifiable group whose members share a profession” (Even, 2014, p. 330).

In the following, we concentrate on persons responsible for providing PD courses, and use the term “facilitator” for them. Focusing on the selected task of providing PD courses, however, facilitators as such are an extremely heterogeneous group: They usually have different backgrounds, different tasks and functions in different working contexts, teach different subjects, and teach different types of learners (Dengerink et al., 2015, p. 335; see also Smith, 2020). Being a facilitator is not a profession as such and, in Germany, facilitators often work as regular teachers at school at the same time. Moreover, in Germany, the work as teacher educator in the second phase1 of pre-service teacher education is also subsumed under the notion “facilitator”, even though their functions and the persons to be qualified differ clearly (pre-service teachers in the second phase vs. in-service teachers). Indeed, in many cases, for concrete PD courses, heterogeneous groups of participants can be found, ranging from novices to experienced facilitators or persons with even different professions. Not least, the heterogeneity within the group of facilitators can be traced back to the fact that there do not yet exist coherent standards for the professionalization of this group in all countries. In fact, there are efforts for developing and implementing standards. However, these standards do not cover the full range of functions and tasks of facilitators as some of them focus, for example, on teacher educators at university and explicitly do not consider in-service-training as their core task (Koster and Dengerink, 2001). Overall, more research is needed for facilitators’ PD (Zaslavsky, 2008; Roesken-Winter et al., 2015a; Prediger et al., 2019).

Concerning facilitators’ required knowledge and competencies with regard to providing PD courses themselves, it has been worked out that these go far beyond the teacher level (see Zaslavsky, 2008; Borko et al., 2014). “Going beyond the classroom-level, expanded knowledge refers not only to the new knowledge of mathematical content and the relevant didactic aspects aimed at continuing education, but also to the didactic knowledge of adult education” (Peters-Dasdemir et al., 2020, p. 459). For example, taking Shulman’s (1987) categories content knowledge (CK), pedagogical content knowledge (PCK) and pedagogical knowledge (PK) as a starting point, a transmission from the classroom level to the facilitator PD level leads to the corresponding categories on the PD level CK-PD, PCK-PD, and PK-PD for facilitators (Peters-Dasdemir et al., 2020).

Against the background of these extended competencies, the so called Three-Tetrahedron Model (3 T-Model, see Prediger et al., 2019; Figure 1) is of major importance when it comes to qualifying facilitators. For the professionalization process, all three levels of the 3 T-Model are relevant: The tetrahedron on the classroom level – comprising students, teachers, classroom mathematical content, and classroom resources – will be transposed to the teacher PD level as well as to the facilitator PD level. On the facilitator PD level, facilitators are learners, the facilitator PD content comprises the whole tetrahedron on the teacher PD level which, again, comprises as teacher PD content the complete tetrahedron on the classroom level. The main level of acting concerns the facilitator PD level, but teacher PD level as well as classroom level are touched.
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FIGURE 1
 Three-tetrahedron model (3 T-model) for content-related PD research (Prediger et al., 2019, p. 410; CC BY 4.0).


For linking the three tetrahedron levels with respect to design and research questions, Prediger et al. (2019) formulate three main strategies (see also Prediger et al., 2022; Barzel et al., 2024):

• Lifting: design principles and research questions must be transferred from the classroom level to the teacher PD level and, finally, to the facilitator PD level.

• Nesting: when designing and carrying out a PD course for facilitators, all relevant aspects of the other tetrahedrons should be considered.

• Unpacking: in contrast to the first two strategies that are central for developing courses on the facilitator PD level, here, the reverse way is taken into account: For the classroom level, the tetrahedron on the facilitator PD level has to be unpacked for the teacher PD level, and finally the tetrahedron on the teacher PD level has to be unpacked for the classroom level.

In this paper, the lifting-strategy will be looked at in more detail. As will be explained in section 2.2, central design principles for PD courses that are valid for the teacher PD level, have to be transferred and possibly adapted for the facilitator PD level.



2.2 Quality of PD courses

There exist different models aiming at facilitators’ PD (Thomas, 2004), and with respect to successful design and effectiveness of subject specific PD courses research findings mainly concern the teacher level (Timperley et al., 2007; Darling-Hammond et al., 2017): as important factors for PD courses on the teacher level, the duration of courses, practice-oriented or case-related activities, as well as teachers’ reflections are stressed (Lipowsky and Rzejak, 2015). Based on this research, the DZLM has brought out the following six design principles: “Competence-orientation”, “Participant-orientation”, “Various instruction formats”, “Case-relatedness”, “Stimulating cooperation”, and “Fostering (self)reflection” (Barzel and Selter, 2015; Roesken-Winter et al., 2015a).

For the facilitators’ PD level, corresponding research findings are rare (Roesken-Winter et al., 2015a) but one might assume that the effectiveness of facilitators’ PD depends on similar factors that have to be transposed to the facilitators’ level by lifting (see section 2.1). For some of the design principles, the lifting is quite obvious and not particularly challenging for facilitators, like for example “Various instruction formats” as this design principle aims at making use of various instruction formats like face-to-face teaching, online teaching, self-study, etc. However, for other design principles, the lifting is more challenging. Exemplarily, the realization of this lifting is illustrated for the design principle “Fostering (self)reflection”: Facilitators like other practitioners have to be stimulated to become reflective in their practice (Schön, 1988). For instance, reflections should refer to concrete PD courses and facilitators’ different roles on facilitator PD level as well as teacher PD level.

Besides these design principles derived by lifting them from the teacher PD level to the facilitator PD level, a seventh principle “level-linking” becomes obvious, as for facilitators all three levels (classroom, teacher PD, facilitator PD, Figure 1) are of great importance (Barzel et al., 2024): Facilitators have to be prepared for their new tasks, functions, and role as a facilitator. Their professional perspective has to be extended, as they have to be aware of all three levels, know the characteristics and connect the three levels (Barzel et al., 2024).



2.3 Support of school and PD contexts

Within processes of PD, the specific conditions are of major importance, and the underlying structural and systemic situations are relevant. Although the specific context on the facilitator PD level differs from the teacher PD level, research findings for the latter one should be considered. Only a few findings on the teacher PD level focusing on support of school exist, and these findings “indicate that the school context can have positive effects on implementing training contents into practice if school administrators give teachers the time required to participate actively, if participation is actively supported and promoted by school administrators, and if the school administrators practice a transformational leadership style” (Lipowsky and Rzejak, 2015, p. 31; see also Tirosh et al., 2015; Darling-Hammond et al., 2017; Smith, 2020; Roesken-Winter et al., 2021). Furthermore, sustainability as well as learning and transfer processes seem to be influenced positively when training objectives are in accordance with school-related reform processes (Lipowsky and Rzejak, 2015; Tirosh et al., 2015).

It seems plausible that, also on the facilitator PD level, support from the relevant context is of major importance. On the one hand, systemic conditions have to be considered: On the facilitator PD level, the improvement of systemic context conditions in which the facilitator PD takes place, and the cooperation with responsible stakeholders are desirable (see Roesken-Winter et al., 2021). On the other hand, taking into account facilitators’ multifaceted functions and tasks, also teacher PD level and classroom level matters, as in Germany facilitators often also work as regular teachers at school (see section 2.1). A teacher working part-time as a facilitator providing PD courses might be more successful if he or she is supported by relevant persons and if the specific content related objectives are in line on the different levels. In contrast, contradictory objectives on the different levels and lack of support might impede facilitators’ PD (see for teachers’ PD Tirosh et al., 2015).



2.4 Complex process of scaling up PD

A prominent model for scaling up PD is the so called “cascade model” (see for example Kennedy, 2005, p. 240): “experienced teacher educators provide PD for future teacher educators (mostly experienced teachers), who in turn provide PD for teachers, and so on” (Krainer, 2015, p. 96). Using the terms of section 2.1 and the illustration in Figure 1, within the scaling up process facilitator educators provide PD courses for teachers to become facilitators, and these facilitators will offer PD courses for teachers.

Following the cascade model, the process of scaling up is very complex and might produce challenges on different levels (see Roesken-Winter et al., 2021). Krainer and Zehetmeier (2013) stress a necessary framework that is general enough to be used in different contexts, and bring out the term “learning system” “where action, reflection, autonomy and networking are regarded as important dimensions to consider when analyzing educational practice, as well as educational research and policy” (Krainer and Zehetmeier, 2013, p. 877). Based on their research, they identify key measures focusing on local, regional, and national level of the educational system (p. 880 ff.), and they set out the respective requirements on the different levels. Also, Schoenfeld (2015, p. 162) stresses that “for any system of professional development to function effectively, it must be coherent” and especially, the different levels like classroom, district or national need to be aligned.

It seems likely that these complexities and probable difficulties are connected with the aforementioned characteristics of the facilitator’s professional role (section 2.1) and the necessary support of the PD context (see section 2.3). As explained in section 2.1, facilitators usually have various functions and at least have one or more other professional jobs, and work part-time as a facilitator. For example, working as a teacher at school and being part-time exempted for providing PD courses does not guarantee a sufficient flexibility for working as a facilitator or facilitator educator. Within a scaling up program from the district to the state level, following the cascade model, the temporal or local conditions might change completely and make it difficult to reconcile the different jobs with each other, probably making the required support impossible (see section 2.3).




3 Materials and methods


3.1 PD course on “inclusive mathematics”

Within an entire PD program “Coping with heterogeneity in inclusive settings”, a subject specific PD course containing four mathematics modules has been developed by the authors, aiming at qualifying a group of facilitators for primary and lower secondary mathematics. This PD course was planned and carried out within the DZLM in cooperation with a statewide agency for teacher education. The PD course was offered in 2018 over a period of ten months by both authors and tried out with 15 facilitators.

Planned as a scaling up process, these qualified facilitators should offer the course to other facilitators or teachers for qualifying them as facilitators. Within the process of scaling up, these future courses should be designed by the facilitators based on the materials developed by the authors for the original PD course. The concrete preparation and adaptation of materials was planned as a working process of the whole facilitators’ group in teams of three to four persons being responsible for a specific module, in the sense of adaptation and reproduction (Karsenty, 2021). Moreover, in the process of carrying out the courses, it was intended that the facilitator educators go on working as a community of practice (e.g., offering concrete courses in pairs and reflecting experiences and insights in small groups).

Initially, the process of scaling up was planned by the statewide agency as an overlapping model (future courses to be given by the facilitators were planned to start between module 4 and 5), but changed in between to a successive model: Due to structural and systemic reasons and to the Covid-19 pandemic, the first courses provided by the facilitator educators started in September 2020, almost two years after the end of the original PD course given by the authors.

The research-based course design was grounded on a variety of evaluated course concepts for teachers and facilitators, done by the authors before (Scherer et al., 2019; Bertram and Rolka, 2022). For the concrete design, firstly, a selection of relevant contents was necessary with regard to time, as the number and length of the modules was fixed as a systemic guideline. As mentioned above, the mathematics modules were embedded in an entire program with a broader concept of adult learning, starting with module 1, focusing on the general role of facilitators and adult learning, and followed by module 6, given by the statewide agency, representing their general objectives and strategies with respect to subject specific PD (for the entire program overview see also Figure 2 in section 4.3).
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FIGURE 2
 Time schedule including facilitators’ participation in the modules and instruments of data collection (first letters of the names refer to the respective person; gray boxes indicate the mathematics specific modules with corresponding instruments).


The design of the four mathematics modules was based on the five principles for high-quality mathematics teaching, “stemming from combining normative, epistemological, empirical, and pragmatic perspectives” (Prediger et al., 2022, p. 1): Conceptual Focus, Cognitive Demand, Student Focus and Adaptivity, Longitudinal Coherence, and Enhanced Communication. These modules included the basic module 2 as well as three thematic modules for inclusive mathematics, each module lasting 2.5 days. In particular:


Module 2: Basic module for deepening didactics of mathematics in the context of inclusion

Within this module, the term “inclusion” with different perspectives and empirical findings was discussed. Moreover, characteristics for “good” mathematics instruction in general and “good” inclusive mathematics instruction were discussed, emphasizing the idea that inclusive mathematics instruction does not require completely different didactics but rather deals with central questions of teaching and learning mathematics as such (e.g., how to teach mathematics according to the principle of Longitudinal Coherence or the principle of Student Focus and Adaptivity; Prediger et al., 2022 and see above). Moreover, central design principles for PD courses (see section 2.2) were dealt with and concretized for topics like heterogeneity, individualization and diagnostics in mathematics instruction.



Module 3: Learning difficulties/learning disabilities/learning potentials in mathematics

This module concentrated on the different terms and concepts, categories of special needs and requirements in special education with respect to mathematics. For example, different students’ learning profiles were analyzed and embedded in didactical contexts.



Module 4: Diagnosis and support in mathematics instruction

This module presented central forms of assessment to illustrate the spectrum of standardized versus informal methods. Concrete instruments for different grades and different topics were discussed with their potentials and limitations.



Module 5: Learning mathematics in inclusive settings

This final mathematical module illustrated different approaches for inclusive settings, like forms of differentiation or universal design for learning. In particular, the challenges of considering learners’ individual needs, and – at the same time – looking for common learning situations were reflected. Concrete examples for suitable learning offers (e.g., open problems) or the realization of natural differentiation (see Scherer et al., 2019) were presented. For the discussion of different approaches, didactical as well as special education perspectives were considered.

The facilitators had to attend the course days for the different modules. Moreover, they had to work on preparatory or deepening activities through self-study. Altogether, important design principles that represent the national and international state-of-the-art research findings and that can be regarded as quality factors for effective PD were considered (see section 2.2 for a theoretical foundation, and also section 5.3 for the evaluation by the facilitators).

Beyond the meaningful content selection and consideration of the central design principles, the course concept put the main stress on addressing the role as facilitator educator, for example by integrating reflections and simulations and connecting the facilitator PD level and the teacher PD level (Prediger et al., 2019; see also section 2.1, especially Figure 1).

Connecting these different levels was also realized with different forms and instruments for evaluating the course quality and acceptance. In particular, specific elements were used that were completed individually including personal information:

• Pre-interview: these interviews collected various individual data. Apart from some background information like age, pre-service teacher education, or length of teaching experience, the interview focused on the experiences and expectations with respect to the PD course topic “inclusive mathematics”. The questions addressed participants’ roles as facilitators and teachers and the corresponding levels (classroom, teacher PD, facilitator PD; see section 2.1).

• Initial questionnaire: the questionnaire started with an open item asking for participants’ view on mathematics followed by further items with respect to the view on mathematics as well as items concerning attitudes and beliefs with respect to teaching and learning mathematics in inclusive versus regular settings or with respect to the design of inclusive mathematics settings (items taken or adapted from Felbrich et al., 2008, Meyer, 2011, and Laschke and Felbrich, 2014).

• Evaluation with respect to design principles: moreover, a standardized evaluation sheet for the design principles had to be completed within module 3, evaluating as participants the consideration of the different principles. On the one hand, this instrument had to be completed by the facilitators addressing their role as a learner. On the other hand, this instrument (as well as other forms) was made a subject of discussion and reflection with respect to future in-service courses given by them addressing their role as facilitators (see also section 4.3).

• Final course evaluation: at the end of the mathematics modules (module 2 to 5), the participants had to rate the relevance of each module, differentiated according to their role as teacher, facilitator, and facilitator educator (see also section 3.2.3).

In general, a great heterogeneity of the participants’ group had been expected, so that the collection of relevant data might provide meaningful information for the accompanying research. It should be mentioned that a heterogeneous constitution of participants is desirable for this specific topic of “inclusive mathematics” as different competencies, backgrounds, or experiences with a fruitful exchange can promote PD.

Concerning the evaluation results, in some cases created in an informal way, not all data will be in the focus of this paper but the evaluation with respect to design principles as well as the final course evaluation will be used for interpreting or supporting analyses for selected dropout reasons in the further sections.




3.2 Methods


3.2.1 Research question

Based on the theoretical background outlined in section 2, the focus of this article is on understanding more deeply the complex field of facilitators’ tasks, functions, and constraints with respect to their PD. Consequently, a wide range of challenges can become relevant which can finally lead to dropout. Within the context of the PD course described in section 3.1, there was a rather high dropout rate, and in particular, the reasons for dropping out are of specific interest. More precisely, the following research question will be examined:


What are facilitators’ reasons for dropping out during the process of qualification or implementation within the context of a program on inclusive mathematics education, and which of them turned out to be dominant?
 



3.2.2 Participants

Whereas 15 facilitators started to participate in the program, for a detailed analysis in this study, we use the data from five participants who did not finish the program. However, in order to allow sufficient understanding of the whole group, we also insert selected information about the other 10 facilitators, and illustrate the group’s remarkable heterogeneity: Seven of the 15 participants were teaching in primary schools, five in secondary schools, and three were special education teachers. Whereas all participants differed largely in their experiences regarding teaching mathematics in inclusive classes and providing PD courses themselves, the three special education teachers also showed great differences regarding the setting they were working in. One of them was teaching in a special school with an emphasis on language difficulties, one was teaching in an inclusive primary school, and the other in an inclusive secondary school.

With respect to the participants’ tasks as facilitators, a great diversity could also be observed. Besides providing PD courses, two participants, for example, worked as discipline leaders who trained prospective teachers, covering the entire spectrum of questions on teaching and learning mathematics. Another participant was a coach for other teachers, specialized in the field of diagnosis and support in mathematics instruction.

In the following the five participants who did not finish the program are presented in more detail.

Bob is about 60 years old. He is a special education teacher in a special school, specialist in language. He is a very experienced facilitator, especially in the field of inclusive education and mathematics for students with special needs.

Caroline is about 50 years old. She is a special education teacher in secondary school. She has been teaching inclusive mathematics classes for many years, including students with various difficulties in learning mathematics. Besides, she has been offering numerous teacher PD courses in the field of inclusive mathematics for many years.

Miranda is about 40 years old with about 15 years of teaching experience in primary school, especially in inclusive mathematics classes. She is involved in teacher PD as facilitator for several years. Besides, she provides courses at university for prospective mathematics teachers.

Naomi is about 30 years old and has been a mathematics and science teacher in secondary school for about eight years. She had only a few students with special educational needs in her classes, more with a focus on difficulties in language or behavior than difficulties in learning mathematics. At the time of the interview, right before the beginning of the program, she is taking a break from her work in school in order to develop materials for central exams at the statewide agency for teacher education responsible for the entire PD program. So far, she has little experience with teacher PD.

Victoria is about 30 years old and studied mathematics and biology to become a teacher for primary and lower secondary. However, she has never taught at school, but, instead, remained at university in order to write her PhD thesis. She is involved in the conception of teacher PD courses but not in concrete implementations.

As indicated for the whole group, in various respects, these five facilitators are also very heterogeneous. Nevertheless, the initial questionnaire showed a more or less homogeneous picture and positive attitudes of all five facilitators toward designing inclusive mathematics settings. Moreover, when comparing inclusive with regular settings, all of them mostly did not see any or just minimal differences for teaching and learning in inclusive mathematics settings compared to regular mathematics settings.

With regard to the timing of dropout, also differences are apparent: Whereas Naomi and Victoria dropped out immediately after module 2, Caroline tried to participate as long as possible, but dropped out after module 4. Bob and Miranda not only attended all mathematics modules, but have also entered the phase of planning and designing the materials together with the other participants. However, during this phase, both decided to drop out and not to offer PD courses themselves (see also Figure 2 for an overview of the time schedule).



3.2.3 Data collection

As this high rate of dropouts (five out of 15) and different moments were unexpected and surprising to us, problem-centered interviews (Witzel, 2000) were planned to clarify underlying reasons. These interviews were carried out after the PD course between March 2020 and February 2021. In order to gain deeper insights into the participants’ situation and corresponding challenges, especially into their perception of the program and their reasons for dropping out, we used semi-structured interviews in this study. In advance, an interview guide was prepared, containing questions to the individual background as well as expectations with respect to the program, reasons for dropout and possible alternatives that they would have stayed in the program. All interviews were audiotaped and subsequently transcribed. The interviewer was one of the course participants who functioned as a coordinator for the whole group since the preparatory phase (see Figure 2).

Besides, within the PD course, we used different forms and instruments in order to evaluate the course quality and investigate participants’ satisfaction and acceptance of the PD course as mentioned in section 3.1 (see also Figure 2). Although these instruments are not in the focus of this paper, we use them for supporting some of our interview findings that will be presented in section 4. For example, an interim evaluation had to be completed in module 3 focusing on design principles for PD. Within this written evaluation, there was one item on the overall satisfaction with the PD course (five-point likert scale; 1 indicated total dissatisfaction and 5 total satisfaction), whereas the other 25 items addressed the consideration of the six design principles within the course design (four-point likert scale; 1 indicated total disagreement and 4 total agreement). The following item exemplifies the design principle “Stimulating cooperation” (see section 2.2): “I had enough opportunities to work on problems and tasks together with other participants”.

In the final course evaluation, the participants were asked to rate the relevance of each module according to their role as teacher, as facilitator, and as facilitator educator. For each of the four modules, the participants had to rate the relevance of the module with respect to their different roles: “Module no. x was for me as teacher/facilitator/facilitator educator …”. The participants were asked to answer on a six-point likert scale (1 indicated total irrelevance and 6 total relevance). Moreover, they should comment their ratings.

As these evaluations took place at different times, and as the participants dropped out at different moments (see section 3.2.2), some of these evaluations are not available for all participants (see Figure 2 for an overview).



3.2.4 Data analysis

In accordance with Thomas (2011) understanding that a “case inquirer looks at the complex interaction of many factors in few cases” (p. 512), we approached our data by a case study in order to get deep insights into facilitators’ reasons for dropout and underlying relations. The case study as such allows different methods for analysis (Stake, 2005), and for the concrete analysis, we refer to Kuckartz (2019) who suggests to consider a “cases x categories” matrix where the cases are represented in lines and the categories in columns (see Table 1 in section 4.1 and the complete Table in the Appendix). In this study, the cases are the five participants who dropped out, and the categories consist of the four aspects elaborated on in section 2 (deductive categories). In addition, further inductive categories out of the material can be developed (see section 4.1).



TABLE 1 Overview of number of coded text passages for each person and each category (four deductive categories in the columns 2–5, two inductive categories in the columns 6, 7).
[image: Table1]

For the analysis, in a first step, all text passages assigned to a specific category were inserted in the cells. Afterwards, all text passages belonging to a specific category were summarized for each case. Especially, this means that “a case-related thematic summary of all text passages available for that person on a specific topic” (Kuckartz, 2019, p. 7) is produced. Secondly, in addition to this, the material is analyzed in a case-oriented way as well as in a category-oriented way (Kuckartz, 2019, p. 7). The case-oriented analysis leads to case summaries which aggregate all reasons that were mentioned by one person, and the category-oriented analysis leads to category summaries which aggregate all facets to a specific category. Hence, the “cases x categories” matrix includes case summaries as well as category summaries. In combination with this qualitative analysis also quantitative aspects might be integrated (Kuckartz, 2019, p. 9).





4 Results

In this section, we first give an overview of the findings, including some general remarks (section 4.1). After that, we focus facilitator’s challenges and concrete reasons leading to dropout illustrated by one central case, the case of Miranda (section 4.2). Finally, we elaborate on the reasons respective categories analyzing the category summaries (section 4.3).


4.1 Overview and general remarks

With regard to our research question, we were interested in participants’ challenges leading to dropout. As described in section 3.2.4, we organized the data in a “cases x categories” matrix. The case-related thematic summaries for the inner cells were created on the basis of all text passages assigned to a specific category (see Table in the Appendix). For a quantitative overview, Table 1 illustrates the “cases x categories” matrix where the numbers of coded text passages for each person and each category are inserted (including the inductive categories).

The following remarks are intended as a first analysis based on Table 1. As described in section 3.2.4, we used four deductive categories for the analysis, which are the four aspects identified as important in the context of facilitators’ PD (section 2).

While we used these four aspects as deductive categories, we used an open coding to identify further challenges leading to dropout that emerged from the interview data. Indeed, two inductive categories were developed out of the material. As these two inductive categories are rather not linked to the design of the PD course and cannot be directly influenced, and as they are related to some of the deductive categories, we discuss them only briefly.

The first inductive category is concerned with the Corona pandemic, and only Miranda explicitly referred to challenges due to Corona: “Right now, I am just happy not to be involved in the program anymore because at school, there is a lot of trouble due to Corona. We already have the fourth change of timetable and it is such a back and forth” (l. 71–73). Interestingly, Miranda mentioned this right before her remarks on how unsatisfactory it is for her to be torn between the immense demands at school and the requirements inherent in the PD course. Hence, a connection can be established with the category Facilitators’ multifaceted roles, functions, and tasks (see section 4.3).

The second inductive category is concerned with Personal reasons which could be observed in the cases of Bob and Miranda. At some point in the interview, Miranda rather shortly brought up health problems which could not be related to any of the other deductive categories. The other person that mentioned Personal reasons for dropping out is Bob, and his case is somewhat different because his retirement was coming up soon, and he did not see any perspective for him to take part in the implementation process. Although this reason is located on the personal level, it is closely related to the category Complex process of scaling up (see section 4.3). As illustrated in section 3, the process of scaling up was originally planned as an overlapping model. However, the first courses given by the facilitator educators started in September 2020, almost two years after the end of the PD course given by the authors.

All in all, four persons referred to just one or two categories, and only Miranda addressed five out of six categories. Miranda’s interview showed a complex and multifaceted picture representing a more or less “complete case” where the data of the other four facilitators can be located. For this reason, we will concentrate on her case in section 4.2. Considering the categories, there is only one category that is addressed by more than two facilitators: Facilitators’ multifaceted roles, functions, and tasks. Moreover, looking at the number of different reasons respective categories that were mentioned by the facilitators, no remarks at all related to the category Quality of PD course could be identified. These categories as well as the other two deductive categories will be discussed in more detail in section 4.3.



4.2 Reasons for dropout – the case of Miranda

The case-oriented analysis took into consideration each facilitator’s challenges leading to dropout, based on all case-related thematic summaries of each person line by line (see Table in the Appendix and the respective categories and numbers of corresponding text passages in Table 1). In the following we present the case of Miranda in detail as she shows with 14 text passages and five out of six categories a multifaceted case, and represents in the overall view the richest case:

Being explicitly asked about reasons for her dropout, Miranda stressed several aspects. The inductive categories Corona pandemic and Personal reasons are mentioned in section 4.1 and will not be included in this summary any more. At various points in her interview, she emphasized the difficulties and challenges resulting from her different roles and functions, which was coded as Facilitators’ unclear roles, functions, and tasks. At the beginning of the interview, she explained vehemently: “There was one reason that had been omnipresent all the time: it was difficult to reconcile [the PD course] with school. It was always a total drama when I said, yes, I am going to S. [the location of the PD course],” and went on imitating her colleagues at school: “Yes (sighing), what do you get out of this? […]. There will be no benefit of it” (l. 53–56). Her efforts to “arrange” her participation in the PD course, namely the attendance of the 2.5 course days for each of the four modules, and her work in school turned out to be very challenging and stressing for her. Later in the interview, Miranda expressed this even more clearly: “I cannot plan properly at all, and this is also stupid being involved in two stories, this means in school and in the PD course, and not being able to do anything in a reasonable way” (l. 73–75). This statement clearly shows that Miranda is torn between her tasks as a teacher at her school and the requirements for her own qualification as facilitator educator in the PD course. She was exposed to immense demands at school and explicated that this situation was not satisfying for her, neither with regard to school nor the qualification program. As the interview progressed, she also addressed possibilities of reducing her teaching activities at school as solution, that means that participating in the PD course should result in teaching less at school.

Another line of argumentation with regard to her dropout reasons is related to Support of school and PD context which is the category with her most text passages. The arguments mentioned in this context turned out to be strongly connected with the category Facilitators’ multifaceted roles, functions, and tasks. As mentioned above, Miranda could not reconcile her activities in school with her attendance in the PD course. Moreover, she felt a lot of resistance at her school. Whenever trying to provide her colleagues with input from the program, she experienced defensive reactions, citing her colleagues: “If I tried to hand over ideas to my math colleagues, it was often like ‘Nonsense, we cannot implement this at all!’” (l. 57–59). Besides, she would have appreciated if she could have attended the program together with another colleague from her school: “That you do not have to defend your project alone at school […]. I believe that would have given the whole thing more framework” (l. 91–94). Whereas Miranda focused here on personal support from her school for attending the program, later in the interview, at two different points, she also took into consideration a form of support from the district: “Perhaps one would have needed another person from the district” (l. 103–104) and “If I would have noticed that there were at least one, two companions in the district who give support or bring it a good step further, but being the sole prophet [is frustrating]” (l. 146–148). However, in the group of 15 facilitators were three other facilitators from her district who would have been available for cooperating and giving support. Yet, it should be mentioned that Miranda did not attend module 1 and expressed that it was a bit difficult for her “to get into it and to size up the people because they had already become so close” (l. 33–34). Interestingly, at two different points in the interview, Miranda herself reflected on further possible solutions: “That perhaps the organizers [statewide agency and authors] would have backed me more […], that they would have come to my school in order to report what we were doing, that it would get back to the schools, accompanied in a more scientific manner”. She wished that the agency or authors would have emphasized to the school management that it “is important that your teacher attends the program” (l. 85–89) and “I believe if they had written a letter to the school twice […] that would have made it a little easier” (l. 476–478). However, it is important to mention that Miranda did not express this during the PD course, and stated in the interview that she “did not have the idea at that time” (l. 477).

A further line of argumentation in Miranda’s interview concerns the Complex process of scaling up. She mentioned that the program took longer than originally expected, or rather that possible changes concerning the process of scaling up were not clearly communicated in advance: “After all, it takes three years and not just one” (l. 79–80). Indeed, the process of scaling up changed in between (see section 3.1). Later on in the interview, Miranda highlighted another aspect, relevant in the context of the complex scaling up process: On the one hand, as mentioned above, time went by, and there was no clear perspective for the facilitators regarding the PD courses to be given by them. On the other hand, at one point, they were urged to finish the materials for their future courses: “This time pressure, later, was very negative for me. The materials just have to be completed now. I certainly understand this, after such a long time” (l. 236–238).

Given the rich data, Miranda revealed to be a “key case” (Thomas, 2011, p. 514), and her case summary is as follows:


Miranda participated in the PD course while teaching at school and was constantly torn between these two fields and her different roles. This was strengthened by the lack of support of school and PD context as well as the fact that the process of scaling up took longer than originally planned.
 



4.3 Reasons for dropout – category-oriented analysis

For the category-oriented analysis, all case-related thematic summaries to the categories will be considered column by column (see Table in the Appendix), and all facets mentioned will be aggregated to the corresponding category summaries. The numbers of text passages of all cases that were assigned to a certain category can be found in Table 1.


4.3.1 Facilitators’ multifaceted roles, functions, and tasks

A total of nine text passages from four of the five participants were assigned to the category Facilitators’ multifaceted roles, functions, and tasks. Caroline’s, Miranda’s and Naomi’s arguments point in a similar direction. However, while all three highlighted the incompatible demands related to another role or task and their participation in the PD course, the exact circumstances differ a lot (for Caroline it is a job offer as a teacher educator in the second phase of pre-service teacher education, for Miranda her work at school, for Naomi her tasks at the statewide agency). In contrast, Victoria explicitly referred to a role conflict and stated that she could not identify herself with a facilitator. The various examples from these four facilitators show that the category Facilitators’ multifaceted roles, functions, and tasks is quite complex, and comprises diverse and manifold facets. These four persons represent a heterogeneous group, performing numerous professional roles and functions – generally, each of them occupying more than one role and function. This combination of different roles and functions turns out to be a source of tensions and conflicts. Moreover, this category seems to be central for another reason: The two categories Support of school and PD context and Complex process of scaling up are more or less related to it. The text passages and the case-related thematic summaries (see Table in the Appendix) led to the following category summary:


Reasons for dropout are grounded in an unclear role as facilitator that differs from the teacher’s role. Moreover, an enormous source of tensions and conflicts within PD programs arises from the different contexts facilitators are working in, and the various functions and tasks they have to fulfill.
 



4.3.2 Quality of PD course

None of the facilitators mentioned as reasons for dropout aspects related to the quality of the PD course. One might think that this is not surprising since for the facilitators it was clear that the interviews were conducted on the designers’/authors’ request. However, the interviewed dropouts emphasized the relevance of the content and the way it was presented. Miranda, for example, expressed in her interview: “I could really use a lot for myself […], I realize this until now, for example, yesterday, the parents’ evening, I was able to draw on some things, really profound knowledge has emerged of it” (l. 36–40). Likewise, Caroline underlined the relevance of the program: “I already had prior knowledge on all topics, but I always had the possibility to find something that was a new input to me […], that was extremely valuable for me […], on the one hand, it was my own professionalization in the sense that I became more familiar with content knowledge, new literature, and on the other hand, I could share my knowledge with others and this allowed me to reflect on myself again and again” (l. 42–54). Finally, Bob, while reflecting on the relevance of the course, used notions like “deepening” (l. 142) or “broadening the basis” (l. 142–143).

Besides these positive remarks in the interviews, we additionally draw on other data illustrated in section 3.2.3 in order to support the argument that the quality of the PD course and the related content on “inclusive mathematics” was not a reason for dropping out. Indeed, there are various indications that the dropout was not due to dissatisfaction or lacking acceptance of the course which is illustrated with recourse to the different evaluation instruments in the following.

The evaluation with respect to design principles (see section 2.2 and 3.2.3) is available for Bob and Miranda (see Figure 2). With respect to the item on the overall satisfaction with the PD course (five-point likert scale; 1 indicated total dissatisfaction and 5 indicated total satisfaction), Bob rated 4 and Miranda 5. The other 25 items on the consideration of the six design principles (four-point likert scale; 1 indicated total disagreement and 4 total agreement) reveal a rather positive picture (24 times 4 which indicated total agreement, 10 times by Bob and 14 times by Miranda). Bob and Miranda rated 16 items 3 (agreement), only one item was rated 2 (disagreement) by Bob. In eight cases, Bob and Miranda chose “no information”. Interestingly, they both put this cross for some items that might be interpreted with respect to their future job as facilitator educators (exemplary item: “Within the PD course, I could try out something new and got feedback”). Overall, the PD course and especially the design principles were positively rated by these two facilitators.

Likewise, the final course evaluation is available for Bob and Miranda (Figure 2) and shows a rather positive picture, rating all statements regarding the four modules (six-point likert scale; 1 indicated total irrelevance and 6 indicated total relevance). In each of the three different roles, Bob and Miranda, rated at least 4 (see Table 2).



TABLE 2 Final course evaluation for the different mathematics modules with regard to addressing different roles.
[image: Table2]

Taking a more differentiated view on Table 2, it becomes obvious that the rating is extremely positive concerning their role as facilitator educator, and the picture is similar concerning their role as facilitator. Concerning their role as teacher, the picture is more diverse. Accordingly, from Bob’s and Miranda’s point of view, the PD course met their various needs with respect to their PD, and indeed, one main goal was to qualify and address them as facilitator educators (see section 3.1). In addition, Miranda explicated in this final course evaluation that her expertise on the classroom level allowed her to focus on her role as facilitator and facilitator educator: “I could use my knowledge and experiences as a teacher as basis for dealing with the question how to cope with it as facilitator or facilitator educator”. Accordingly, reasons for dropout were not primarily related to the relevance of the content and quality of the course.

To complete the picture, it should be added that this positive picture is true for the whole group (12 facilitators): The overall evaluation showed that all mathematics modules mainly were assessed as very relevant or relevant for the various roles (teacher, facilitator, facilitator educator), and that the three levels (classroom, teacher PD, facilitator PD) were thus addressed (cf. Scherer and Rolka, 2022). Although this category was not addressed as dropout reason, the quality of PD courses is of great importance, and a category summary is given here:


A thoughtful research-based design of PD courses, considering central design principle on the facilitators’ level, is of great importance. Moreover, addressing their roles as facilitator educator, facilitator and teacher within PD courses, entails the quality and increases the acceptance by the participants.
 



4.3.3 Support of school and PD context

Miranda is the only facilitator mentioning reasons that were assigned to the category Support of school and PD context. However, she kept coming back to these ideas at various points during the interview, and we identified six different text passages in which she addressed this category (see Table 1 and section 4.2). Miranda’s participation in the PD course was not supported by school administrators. Moreover, she reported resistance among colleagues when trying to share ideas from the PD course. Especially, this category turns out to be strongly connected with Facilitators’ multifaceted roles, functions, and tasks as the former mentioned aspects came into play due to Miranda’s involvement in different tasks and functions (school vs. PD course). The missing support of school made it impossible for Miranda to bring together her different tasks and functions. Moreover, she also addressed the PD context where she did not feel supported either. Based on these text passages and the case-related thematic summary (see Table in the Appendix), the category summary is as follows:


For facilitators, support from the relevant contexts – school as well as facilitator context – is essential. Inconsistent objectives regarding the different contexts represent reasons for dropout.
 



4.3.4 Complex process of scaling up

Reasons related to the Complex process of scaling up were mentioned by two facilitators. The process of scaling up that initially was planned as an overlapping model changed in between to a successive model, involving a great delay in time and revealing to be rather complex. Whereas for Bob, this delay in time was problematic due to his upcoming retirement, Miranda could not withstand this pressure of being involved in different working contexts for such a long time. Hence, this category is also related to Facilitators’ multifaceted roles, functions, and tasks. These text passages and the case-related thematic summaries (see Table in the Appendix) resulted in the following category summary:


The process of scaling up is complex, and time factors or unexpected changes of programs represent reasons for dropout.
 





5 Discussion

The study presented in this paper focused a PD course concentrating on qualifying facilitators to be facilitator educators for the topic “inclusive mathematics”. In the end, five out of 15 facilitators did not finish the program. To gain insights in the specific challenges related to facilitators’ PD and the resulting reasons for dropout, problem-centered interviews were carried out, added by further data collected during the PD process.

The rather high rate of dropout was not expected as there might be a higher commitment for program participation for facilitators in comparison to teachers. Nevertheless, several challenges for facilitators’ PD are discussed in research and literature, and four central aspects were elaborated in section 2. Against this background, we investigated the facilitators’ reasons for dropout in detail by using these four aspects as deductive categories for the interview analysis. Besides, we identified two inductive categories (Corona pandemic and Personal reasons, see section 4.1), mentioned in specific cases and only discussed briefly. Yet, with regard to the Corona pandemic, one can notice that the education system was affected in different ways (Schleicher, 2020), which concerns the school level as well as pre-service and in-service teacher education. However, in the interviews, this was not the main focus when it came to facilitators’ reasons for dropping out. Nonetheless, like under a burning glass, the Corona pandemic revealed the crucial point concerning Facilitators’ multifaceted roles, functions, and tasks (see below).

With regard to the deductive categories, Quality of PD course stands out as this was not at all explicitly mentioned as reasons for dropout. In contrast, the facilitators’ assessments based on an interim evaluation with respect to design principles, the final course evaluation, as well as the post-interview data can serve as indicator for the quality of this PD course, and showed their satisfaction and acceptance of the course (see section 4.3). What became particularly clear in our study is that a substantial and thoughtful PD design, in line with theoretical considerations on design principles, might not be sufficient in order to prevent dropout (see also Tirosh et al., 2015).

Based on our results, various measures can be considered concerning the organization of PD programs in general. The category Facilitators’ multifaceted roles, functions, and tasks turned out to be central for the participants in this PD course. These facilitators represented a heterogeneous group, and the fact that, in Germany, there do not exist standards for the professionalization of this group (see section 2.1) might foster this heterogeneity. Especially, three facilitators who addressed this category were working in other professional contexts (school, teacher education in the second phase, statewide agency) while participating in the PD course. This, in turn, was a source of tensions and conflicts (Dengerink et al., 2015). Binding agreements and sufficient time, for example by reduction of teaching activities at school, are of high importance, so that facilitators do not constantly need to balance between different tasks and commitments. However, in Germany there is an extreme shortage of teachers and it does not seem realistic to release the facilitators from teaching at school during their own qualification (which, in our case, took about ten months). However, with regard to setting up PD programs, a shorter period of time for facilitators’ own qualification seems promising which needs to be coordinated with the respective institutions that are involved in program organization.

Moreover, it is advisable to establish standards in order to clarify the facilitator’s role. Having a clear job profile, the recruitment could be much more targeted, in the sense that transparency and a detailed information about facilitator educators’ future tasks and functions help in the decision-making process for attending a program or not. Indeed, this also was mentioned as reason for dropout. In order to clarify this role, a deeper cooperation with the responsible institutions who organize the program could be aimed at. Another issue that could be a point for more cooperation between the responsible institutions and the authors/designers of a PD course concerns the category Support of school and PD context. Although, in our case, ‘inclusive mathematics’ certainly is an important and current topic, Miranda did not experience this at her school, and it remains an open question whether this PD course, mainly located on the facilitator PD level, at her school could not unfold its effects on the classroom level or if the topic of inclusive mathematics is of minor importance. However, positive influences are assumed when the PD course’s objectives are in accordance with school-related reform processes (Lipowsky and Rzejak, 2015; Tirosh et al., 2015), which was not the case for Miranda.

The Complex process of scaling up turned out to be challenging in two ways: on the one hand, the overlapping model changed in between to a successive model. On the other hand, when the scaling up was delayed more and more, the facilitators were urged to finish the materials which was, in particular, difficult for Miranda. Challenges related to the Complex process of scaling up are also reported in the literature (Krainer, 2015). It remains an open question if the overlapping model would have reduced the dropout, at least for Bob and Miranda, this seems quite plausible. Also for Victoria who did not have a clear picture about her role, functions, and tasks as a facilitator and could not identify herself with a facilitator, an overlapping model could have been a chance. However, an overlapping model might require extremely high resources with respect to time and personal engagement. Especially, for novices on the facilitator PD level, these requirements might be incompatible. With regard to the PD course at hand, it may be of interest to consider more closely the different models for scaling up (e.g., Karsenty, 2021). For the PD program presented here, the statewide agency decided to qualify the facilitators first, and the concrete preparation and adaptation of materials was planned as a working process of the whole facilitators’ group, in the sense of adaptation and reproduction (Karsenty, 2021).

To sum up, for the design of concrete PD courses and scaling up programs on the facilitator PD level, one should strengthen the systemic perspective: Although for concrete PD courses, the participants’ development with meeting their individual needs, here facilitators, is in the focus, the development of the system should also be considered in all phases. For the program reported here that would have meant to integrate, from the very beginning, the systemic conditions in a stronger way and ask for clarifications and binding decisions. As Roesken-Winter et al. (2021) brought out, for implementation strategies more research is needed on the systemic level and the interplay between personal, material, and systemic strategies.

With regard to future research, the categories analyzed in this paper can serve as a basis for further investigating the challenges facilitators are facing during their own PD in order to prevent dropout if possible. When focusing on the case of Miranda (see section 4.2), she turned out to be a “key case” (Thomas, 2011, p. 514). Considering Miranda as the only “complete case,” it becomes obvious that not all reasons need to come into play for each facilitator, and further research is needed in order to better understand possible relations between different reasons. As Tirosh et al. (2015) pointed out for measuring a programs’ impact, additional interviews could be carried out to reveal further interactions between factors and get more indications for improvement of PD programs. Moreover, as mentioned above, for the PD program at hand, the scaling up followed the ideas of adaptation and reproduction, set by the statewide agency. It remains an open question whether the co-design of the materials in joint responsibility of organizers respective researchers/authors and facilitators could have guaranteed a greater involvement and prevented dropout. Especially, future research focusing on later program phases (participants act as facilitator educators providing PD courses for other facilitators and possibly for teachers) would gain more insight in further challenges and requirements within the whole scaling up process (see Jackson et al., 2015). This remains as another open question if dropping out happens more likely within an early phase as reported here. Moreover, it would be interesting to focus on those participants who stayed in the program to gain more insight in relevant factors and successful ways for their PD.
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Footnotes

1   In Germany, pre-service teacher education encompasses two central phases: bachelor/master programs at university (first phase, 5 years), followed by education programs at school (second phase, 1.5 years).
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