Response letter to reviewers
Manuscript ID: APER-D-25-02200
Manuscript Title: Educational Design Research as A Form of Teacher Professional Learning: A Systematic Review

Dear Prof. Duck-Joo Kwak

Thank you for sharing the thoughtful review feedback on our manuscript. We sincerely appreciate the continuous effort the reviewers have dedicated to offering such valuable comments.

In response, we have revised the manuscript to address these points. In the revised manuscript, changes made in response to reviewers’ comments are highlighted in red. 

Please find our detailed responses to the reviewers’ comments below.

Reviewer #2
	
	Comment details
	Responses
	Change made to the manuscript (if any)

	1
	Introduction and Rationale
The introduction convincingly establishes EDR's dual goals (theoretical advancement and practical improvement) and its connection with teacher learning. 
- The rationale for focusing on EDR as a form of PL is persuasive, though the conceptual distinction between professional learning and professional development could be more sharply articulated. 

- The justification for the review is clear, prior reviews (e.g., Anderson & Shattuck, 2012; Tinoca et al., 2022) have not examined EDR specifically as PL. However, the novelty claim would benefit from a more explicit positioning against other reviews of design-based teacher learning or co-design studies, clarifying what theoretical contribution this paper adds beyond mapping trends.
	Thank you for these helpful suggestions. We have emphasised steps taken to enhance the conceptual distinction and rationale of study. 

1.1 Conceptual distinction: In the revised manuscript, we have sharpened the conceptual distinction between PL and PD in the Introduction. We now clarify that PD refers to structured, externally designed activities with predetermined aims, whereas PL emphasises situated, practice-anchored, and inquiry-oriented learning processes. This distinction strengthens the rationale for conceptualising EDR as a form of PL and aligns the review clearly with its analytical focus on how teachers learn and change through EDR engagement. 

1.2 Rationale of study：
We clarified more explicitly how this review is positioned in relation to existing reviews of design-based teacher learning and co-design. Specifically, we now distinguish our contribution from two major strands of prior reviews:
(1) general design research reviews, which focus mainly on methodological or intervention outcomes and give little attention to teachers’ learning; and
(2) teacher-focused design research reviews, which tend to conceptualise design research as a researcher-driven form of PD rather than a process of teachers’ professional learning. 

These limitations highlight that existing reviews neither treat teachers as learners nor examine how teacher learning unfolds through participation in design cycles. To address this gap, the revised introduction now states clearly that the present review positions EDR explicitly as a form of PL and synthesises how teachers learn and change through their participation in design cycles.

Accordingly, we reorganised the literature review section on existing reviews of EDR, strengthening the articulation of gaps through a more thorough, literature-based synthesis and also better positioning the dual identity of EDR as both a methodology and a context for learning. 

	1.1 Conceptual distinction (Page 1, Para. 3):
This research conceptualises EDR as a form of professional learning (PL). Although this term is often used interchangeably with professional development (PD), they represent distinct analytical ideas. PD usually refers to structured, externally designed activities, such as workshops or formal programmes, with predefined goals that may only loosely relate to teachers’ immediate classroom issues (Kennedy, 2014; Netolicky, 2019). Conversely, PL emphasises situated, practice-based, and ongoing learning processes rooted in inquiry, reflection, and collaborative sense-making that foster meaningful instructional improvement (Murray, 2016; Salo et al., 2024). As this review investigates how teachers’ participation in EDR influences their learning, rather than the design features of PD programmes, PL offers the most appropriate conceptual anchor.

1.2 Rationale of study：
Introduction 
(Page 1-2, Para. 4)
General reviews of design research (e.g., Anderson & Shattuck, 2012; Tinoca et al., 2022; Zheng, 2015) have primarily examined methodological features or intervention outcomes, giving limited insight into teachers’ learning. Reviews that focus on teachers (e.g., Chang Rundgren, 2014; Holmqvist, 2017) tend to frame design research as a top-down, researcher-driven activity aimed at developing teachers’ knowledge or skills to produce predetermined design artefacts. This framing implicitly positions design research as a form of PD, something delivered to teachers, rather than as PL, a process through which teachers transform through participation in design cycles. Consequently, existing reviews neither systematically examine teachers as learners nor analyse how teachers’ learning unfolds. This gap is noteworthy given EDR’s foundational commitment to designing with and for educators.
To address these gaps, this review explicitly positions EDR as a form of PL and synthesises how teachers learn and change through their participation in design cycles. By integrating the conceptual lens and empirical evidence and developing a preliminary role–change model, the review moves beyond trend mapping to offer a theoretically grounded account of teacher learning in EDR.

An overview of existing reviews on EDR
(Page 3, Para. 1-2)
Existing reviews of EDR have largely concentrated on the development and refinement of educational interventions. Holmqvist (2017) noted that EDR has traditionally prioritised subject-matter and instructional improvement, emphasising how interventions are created, implemented, and iterated. Zheng (2015) similarly synthesised EDR studies by categorising themes related to methodological approaches, intervention development, and evaluation processes. Building on this work, Tinoca et al. (2022) conducted a broader mapping of EDR literature and likewise highlighted trends in research design, intervention features, and implementation outcomes. Taken together, these reviews provide valuable insights into how EDR functions as a methodology for producing and improving educational interventions. However, teachers in these syntheses do not appear as focal subjects of inquiry. In addition, existing systematic reviews rely heavily on quantitative metrics, limiting attention to the qualitative dimensions of teachers’ lived experiences in EDR (Zheng, 2015). This gap underscores the need for a review that places a particular focus on teachers while adopting a more comprehensive methodological approach.

Existing reviews also underscore EDR as a collaborative approach to instructional improvement. Sato and Loewen (2022) highlighted how reciprocal dialogue between researchers and practitioners enables the co-construction of context-sensitive solutions. Getenet (2019) similarly showed that EDR can strengthen collaboration within professional development programs, particularly those designed for specific school contexts. Holmqvist (2017) further framed EDR as a collaborative PD model, demonstrating that co-designing interventions with teachers can lead to improvements in classroom practices and professional growth. With empirical evidence, Minichiello and Caldwell (2021) illustrated EDR’s contribution to enhancing teaching and assessment practices in engineering education. Overall, these reviews affirm EDR as a productive collaborative context for improving teachers’ instructional practices. However, their focus remains largely on how collaboration leads to better-designed interventions or enhanced teaching outcomes, rather than on how teachers themselves change through participation in EDR. This gap points to the need for a review centred on how EDR, as a collaborative context, unfolds teacher learning.

	2 
	Theoretical/Conceptual Framework
The manuscript draws on Borko (2004) and Clarke & Hollingsworth (2002) to frame teacher change as iterative and situated. This provides a sound anchor but remains largely descriptive. To strengthen its theoretical depth:
* The authors could articulate more clearly how the Interconnected Model of Teacher Professional Growth guided the coding or interpretation of findings.

* The link between EDR's collaborative cycles and learning theory (sociocultural, experiential, or expansive learning) could be elaborated.

* The proposed role-change model needs clearer integration with this framework—at present, it reads as an emergent typology, not as a theoretically derived model.

	Thank you for these constructive suggestions. We have made corresponding revisions to strengthen the rationale of the conceptual framework and its analytical role. The revisions are listed below: 

2.1 Conceptual frameworks: 
We have now clarified how the IMTPG, together with the teacher role typology (McKenney & Reeves, 2019), informed the analytical process. A new subsection, 2.3 Conceptual frameworks of this study, has been added to the manuscript. This section explains both frameworks and outlines how they guided the deductive stages of thematic analysis: the role typology was used to sensitise attention to teachers’ positionalities within partnerships, while the IMTPG informed the identification and interpretation of practices and corresponding changes across domains. These additions enhance theoretical transparency and more explicitly show how the frameworks shaped the interpretation of findings.

2.2 Link between EDR’s collaborative cycles and learning theory
In the newly added new paragraph, we have now elaborated the theoretical alignment between EDR’s collaborative, iterative processes and major learning theories.
(1) Positions EDR in relation to sociocultural learning theory (dialogue, mediation, participation in shared activity systems);
(2) Connects EDR’s iterative cycles to experiential learning (experience–reflection–concept revision);
(3) Links EDR’s problem-driven, tool-redesign processes to expansive learning (negotiating contradictions, reconstructing practice).

This revision makes explicit the theoretical grounding for EDR as a context that affords active, situated, and socially mediated teacher learning.

2.3 positioning role-change model as a theoretically derived model
In response, we have clarified its conceptual grounding and made explicit how the model is derived from, rather than independent of, the guiding frameworks. Three revisions have been implemented:

- Conceptual framing strengthened:
In Section 2.3, we now explicitly articulate how the role typology and the IMTPG jointly provide a coherent analytical structure. This section clarifies how the typology sensitises attention to teachers’ positionalities, while the IMTPG illuminates how learning unfolds across domains through enactment and reflection. We emphasise that these frameworks together enable systematic tracing of role positioning, participation practices, and domain-based changes.

- Analytic derivation made explicit in the Data Analysis section:
We clarify that the role–change model emerged from the integration of two analytical layers: (a) role-based comparisons of participation practices, and (b) domain-based representations of teacher change informed by the IMTPG. The revised text states that bringing these layers together allowed us to construct a preliminary, hypothesis-generating model grounded in the established frameworks.

- Theoretical grounding reiterated in the Findings:
In reporting the model, we now explicitly note that it is “grounded in the IMTPG and existing role typologies,” supported by the available but limited evidence base. This framing strengthens the conceptual legitimacy of the model and distinguishes it from a purely inductive typology.

Together, these revisions clarify that the role–change model is a theoretically derived analytical contribution, informed by the guiding frameworks and supported by cross-study evidence. 
	2.1 Conceptual frameworks: 
(Page 3, Para. 3-4)
Informed by the reviews above, EDR is theoretically and conceptually defined as a collaborative learning context. Therefore, before investigating how teachers learn, there is a need to examine how teachers are positioned in the collaboration. To examine teachers’ entering positionality within such partnerships, this review draws first on Wagner’s (1997) typology of data-extraction agreements, clinical partnerships, and co-learning arrangements. McKenney and Reeves (2019) translated these partnership configurations into three corresponding teacher roles, including practitioners, practitioner-collaborators, and practitioner-researchers. This typology provides an analytical lens for identifying teachers’ role positions and understanding how these positions afford different opportunities for learning within EDR.
The second framework guiding this review is the Interconnected Model of Teacher Professional Growth (IMTPG; Clarke & Hollingsworth, 2002). The IMTPG conceptualises teacher learning as movement across four domains: external, personal, practice, and consequence, mediated through processes of enactment and reflection. The model theorises change as growth that emerges through participation in professional activities and is shaped by both teachers’ internal interpretations and contextual influences. This dynamic and interconnected model not only aligns with this review’s conceptualisation of EDR as a context for learning but also helps to frame the practices teachers can participate in and the respective changes, relating these practices, thus presenting teachers’ learning trajectories.
Overall, the two frameworks provide a coherent and complementary analytic structure. The role typology identifies how teachers enter EDR and the relational positions they occupy, while the IMTPG illuminates how their learning unfolds through movements across domains and how these movements are shaped by enactment and reflection. Together, the frameworks enable systematic tracing of (a) the roles teachers occupy, (b) the practices in which they participate as a function of their role positioning, (c) the consequent changes arising from engagement in these practices, and (d) the multi-layered conditions that support or constrain these change processes. This integrated approach allows the review to interpret teacher learning in EDR in a theoretically grounded and analytically coherent way.

2.2 Link between EDR’s collaborative cycles and learning theory (Page 2-3, Para. 4)
EDR is characterised by being theoretically oriented, interventionist, collaborative, responsively grounded, and iterative (McKenney & Reeves, 2020), aligning with core principles of major learning theories. For example, from a sociocultural learning perspective (Vygotsky, 1978; Lave & Wenger, 1991), EDR’s collaborative cycles place teachers within shared activity systems where knowledge is co-constructed through dialogue, mediation, and participation in culturally meaningful practices. From an experiential learning perspective (Kolb, 1984), EDR’s iterative design–testing–refinement loops create opportunities for concrete experience, reflection, and conceptual revision as teachers engage with authentic instructional problems. From an expansive learning perspective (Engeström, 1987, 2001), EDR challenges existing routines and supports the reconstruction of practice as teachers negotiate contradictions, redesign tools, and collectively expand their understanding of the activity system. These theoretical alignments provide a strong rationale for the view that EDR should offer a fertile context for active, situated, and socially mediated teacher learning.

2.3 positioning role-change model as a theoretically derived model 
-Conceptual frameworks section
(Page 4, Para. 2)
Overall, the two frameworks provide a coherent and complementary analytic structure. The role typology identifies how teachers enter EDR and the relational positions they occupy, while the IMTPG illuminates how their learning unfolds through movements across domains and how these movements are shaped by enactment and reflection. Together, the frameworks enable systematic tracing of (a) the roles teachers occupy, (b) the practices in which they participate as a function of their role positioning, (c) the consequent changes arising from engagement in these practices, and (d) the multi-layered conditions that support or constrain these change processes. This integrated approach allows the review to interpret teacher learning in EDR in a theoretically grounded and analytically coherent way.

-data analysis section
(Page 6, Para. 4)
This comparative process allows each role to be characterised by the specific configurations of participation it involves. Bringing these two analytical layers together, teachers’ role positioning and domain-based teacher change across the IMTPG, allowed the construction of a preliminary, hypothesis-generating role-change model. This model explains how different roles afford distinct practices, in turn, shaping the forms and depth of teacher learning in EDR.

-findings section
(Page 11, Para. 4)
Grounded in the IMTPG and the existing role typologies, supported by relevant but limited evidence, a preliminary role–change model was developed to capture how different forms of engagement in EDR give rise to distinct change trajectories (see Figure 5).

	3
	The procedures are broadly transparent, but several areas require further rigor:
* Search strategy: The inclusion/exclusion criteria are detailed, yet the decision to limit to English-language, peer-reviewed journal articles should be problematised as a limitation regarding global coverage.

* Data analysis: The integration of bibliometric and thematic analyses is appropriate.

* Thematic analysis: Although Braun & Clarke (2006) is cited, the description suggests a largely inductive approach. Clarify how themes were validated, were thematic patterns cross-checked with the conceptual framework, or did they emerge entirely from data?

* Reliability: Inter-coder agreement (85%) is commendable, but details about the coding guide or category system would increase transparency.


	We appreciate these important comments for transparency and rigour of research design. The response to each comment is listed below. 

3.1 Search strategy:
The decision to include only English-language, peer-reviewed journal articles was guided by the need for consistency in methodological quality and reporting standards. Nevertheless, we acknowledge that this may limit the representation of research conducted in non-English-speaking contexts. 

3.2 Thematic analysis:
We have now clarified the analytic logic of the thematic analysis and how deductive and inductive components were validated. In the revised Data Analysis section, we explain that thematic analysis involved two deductive stages for RQ2 and an inductive stage for RQ3. For RQ2, the IMTPG guided the operationalisation of four dimensions of teacher change, and coded segments were categorised into IMTPG domains to ensure theoretical alignment. The second deductive stage used the partnership role typology to classify teachers’ participation patterns, with role indicators validated against the clustered practices identified in the first stage. Bringing these two layers together enabled the construction of a preliminary role–change model grounded in the established frameworks rather than emergent typology alone.

For RQ3, an inductive coding process was used to identify influencing factors. While themes were generated directly from the data, we clarify that the final clustering into personal and contextual conditions was analytically aligned with, but not predetermined by, the IMTPG. These revisions clarify that themes were both grounded in the data and cross-checked against the conceptual frameworks, ensuring analytic coherence and validity.

3.3 reliability and transparacy of coding:
In response, we have expanded the explanation of how the coding guide and category system were developed and refined. The revised Data Analysis section now clarifies that the coding guide began with inductive descriptive codes and was iteratively refined through constant comparison, resulting in a transparent and increasingly stable category structure. We also describe how cross-coding was conducted independently by the first and corresponding authors, how discrepancies were resolved through discussion, and how this process yielded an inter-coder agreement of at least 85%. To enhance rigour, we further note that the second author conducted independent checks of the coding guide and sample-coded excerpts. Finally, we clarify that emerging sub-themes were reviewed against both the inductively developed coding guide and the conceptual frameworks to ensure that themes remained data-grounded while achieving theoretical coherence.
	3.1 Search strategy:
(Page 5, Para. 5)
(2) Language and quality: only English-language, peer-reviewed journal articles were included. Peer review was used to ensure quality and methodological rigour, and English-language publications were selected for clarity of analysis, although the resulting limitations in contextual generalisability were acknowledged.

3.2 Thematic analysis: (Page 6-7, Para. 3-5)
Thematic analysis (Braun & Clarke, 2006) involved both deductive and inductive components, corresponding respectively to RQ2 and RQ3. For RQ2, two deductive stages were conducted. First, the four dimensions of teacher change examined in this review were operationally defined in direct alignment with the IMTPG-informed coding framework. ‘Knowledge’ refers to shifts in teachers’ conceptual, pedagogical, or technological understandings as evidenced in their reflections or enacted designs. ‘Perspectives’ capture changes in teachers’ beliefs, orientations, or interpretive stances toward teaching, learning, or innovation. ‘Emotions’ denote affective shifts related to confidence, motivation, professional identity, or sense of agency that accompany participation in design cycles. ‘Practice’ encompasses changes in teachers’ instructional behaviours, design decisions, or experimentation within their classrooms. Guided by these definitions, teacher-related segments were descriptively coded and then categorised into IMTPG domains, tracing how changes in knowledge, perspectives, emotions, and practices unfolded through enactment and reflection across the external, personal, practice, and consequence domains. Appendix B outlines the coding stages and theme development process.
Second, building on McKenney and Reeves’ (2019) interpretation of partnership roles in EDR, teachers’ participation was analytically classified into three role categories: practitioner (implementing researcher-designed interventions and providing classroom feedback), practitioner-collaborator (joint participation in iterative design stages while researchers retained primary control), and practitioner-researcher (initiating inquiries, analysing data, or generating design revisions with substantial autonomy). Indicators for each role were derived inductively from the coded practices identified in the first-stage thematic analysis. Using these operational definitions, studies were compared to examine how different combinations of practices align with each role category. This comparative process allows each role to be characterised by the specific configurations of participation it involves. Bringing these two analytical layers together, teachers’ role positioning and domain-based teacher change across the IMTPG, allowed the construction of a preliminary, hypothesis-generating role-change model. This model explains how different roles afford distinct practices, in turn, shaping the forms and depth of teacher learning in EDR.
To address RQ3, an inductive coding approach was adopted to analyse the factors influencing teacher change, without imposing any pre-existing conceptual frameworks. Sub-themes representing supportive or inhibiting influences were generated directly from the dataset. These inductively derived categories were subsequently clustered into personal and contextual conditions shaping teacher learning. In this sense, while the IMTPG conceptualises teacher learning as shaped by personal and contextual conditions, the specific layers and their constituent elements in this study were not predetermined but were instead inductively derived from the cohort. 

3.3 reliability and transparacy of coding:
(Page 7, Para. 2)
To ensure reliability, an iterative coding guide was developed during the analysis. The guide began with inductive descriptive codes generated directly from the data and was refined through constant comparison as new segments were coded, forming a transparent and increasingly stable category system. During cross-coding, the first and corresponding authors applied this guide independently to a subset of articles, and discrepancies were discussed to refine category definitions and ensure consistent interpretation. This process resulted in an inter-coder agreement of at least 85%. To further enhance rigour, the second author provided independent checks of the coding guide and sample-coded excerpts, offering an additional layer of verification. In addition, emerging sub-themes were iteratively reviewed against both the inductively developed coding guide and conceptual frameworks. This dual process ensured that the themes remained grounded in the data while achieving theoretical coherence, strengthening the analytic validity of the findings.

	4
	Findings and Analysis
The paper offers a rich synthesis of five core teacher practices and identifies three roles (practitioner, practitioner-collaborator, practitioner-researcher). This is a valuable contribution. Nonetheless, the presentation is sometimes overly narrative and repetitive. Recommendations:
* Condense the descriptive summaries of exemplar studies, focusing instead on conceptual integration (how these practices interrelate).
* The typology of roles is insightful but should be substantiated with clearer evidence of how often each role appeared in the dataset and what criteria determined classification.
* The discussion of teacher change (knowledge, perspectives, emotions, practice) is promising but would benefit from linking more explicitly to established models of teacher learning or adult development.
* The section on factors influencing change (personal, community, school, external) is comprehensive; however, the interaction among these levels could be theorised (e.g., through Bronfenbrenner's ecological model or systemic perspectives on PL).
	Thank you for these helpful suggestions. Accordingly, we have revised the Finding section to link the conceptual framework and coding procedures, as well as enhance the theorisation of the results. 

Overall, we have revised the manuscript to reduce narrative descriptions of individual studies and to strengthen conceptual integration across the findings. All changes in this regard have been highlighted in red in the revised Findings section.

4.1 Practice linkages
In response, we substantially revised the Practices section to reduce descriptive summaries of individual studies and instead emphasise how the five practices interrelate conceptually within an IMTPG-informed change mechanism. Across Practices 1–5, the revisions now foreground the sequential and reciprocal connections between practices—for example, how problem framing shapes teachers’ readiness for professional development; how PD provides the conceptual grounding for prototyping; how prototyping feeds directly into implementation; and how implementation reshapes teachers’ personal-domain understandings, informing evaluation and re-entry into earlier phases.

Representative studies are now used only to illustrate key mechanisms rather than to narrate outcomes, enabling a more concise and integrated account of how practices collectively constitute a learning trajectory in EDR. All changes have been incorporated in the revised manuscript.

4.2 criteria for role classification and the distribution of different roles 
The revised manuscript clarifies that the three roles, including practitioner, practitioner-collaborator, and practitioner-researcher, were operationalised using criteria derived from McKenney and Reeves’ (2019) interpretation of researcher– practitioner partnerships. A practitioner role was defined as teachers implementing researcher-designed interventions and providing classroom-based feedback; a practitioner-collaborator role as teachers jointly participating in iterative design stages while researchers retained primary control; and a practitioner-researcher role as teachers independently initiating inquiry, analysing data, or generating design revisions.

To substantiate the typology empirically, we now report the distribution of roles across the corpus:
- 63 studies positioned teachers primarily as practitioners;
- 105 studies positioned teachers as practitioner-collaborators—the most prevalent configuration;
- 0 studies presented clear evidence of teachers acting fully as practitioner-researchers, although a small subset within the 105 exhibited movement toward more proactive collaboration.

These revisions make the coding logic transparent, demonstrate the consistency of classification across the dataset.

4.3 linkage to established models of teacher learning
We have strengthened the discussion of teacher change by explicitly linking the four dimensions (knowledge, perspectives, emotions, practice) to IMTPG. In the revised Findings section (Section 5.2), we now interpret each role’s change pattern through IMTPG’s domains and mediating processes. Specifically, we describe how practitioners exhibit primarily linear movements from the external to personal and practice domains; how practitioner-collaborators engage in more recursive change cycles across all IMTPG domains; and how practitioner-researchers demonstrate the most sustained and self-regulated movements across knowledge, perspectives, emotions, and practice. The section concludes by showing how these differentiated patterns informed the development of the preliminary role–change model, which is now explicitly grounded in IMTPG as an established account of teacher learning.

4.4 theorisation of four-level influencing factors
We have strengthened the theoretical grounding of this section by explicitly situating the four layers of influencing factors within systemic perspectives on teacher learning. The revised text (Section 5.3) clarifies that although the categories were inductively derived from the dataset, they conceptually resonate with a systematic perspective of teacher learning (e.g., Opfer & Pedder, 2011; King, 2016). We now explain that, while such models emphasise interactions across levels, the patterns identified in this review did not provide sufficient evidence to trace explicit cross-level interaction effects. Accordingly, the section theorises these layers as analytically distinct but co-existing influences that collectively shape teachers’ participation in a learning ecology.
	4.1 Practice linkages
Practice 1: Defining current problems and purposes (Page 8, Para. 5)
… Engaging in this practice allows teachers to reflect on their current situations and challenge their assumptions; and motivation generally increases when teachers perceive that the proposed innovations meaningfully align with their instructional needs and purposes (Kurniady & Komariah, 2019; Lasica et al., 2020; Looi et al., 2014). This stage positions teachers within the external domain and triggers early personal-domain shifts through reflection on the relevance of proposed interventions. These emerging interpretations subsequently shape teachers’ readiness to engage in professional development and prototyping.

Practice 2: Participating in professional development (Page 9, Para. 2)
… Across the studies, participation in professional development was found to enhance teachers’ conceptual and practical understanding, while also strengthening their belief in the value of proposed interventions (Slakmon & Schwarz, 2019; Wang & Hsu, 2014). Such activities operate as inputs from the external domain, initially influencing teachers’ personal domain by shaping their knowledge and perspectives. This provides the reflective foundation for subsequent prototyping, where newly acquired ideas can be tested, adapted, and elaborated through enactment.

Practice 3: Prototyping a responding intervention (Page 9, Para. 3)
… Prototyping further deepens teachers’ understanding of instructional strategies and the rationale underpinning design decisions, fostering greater confidence and a sense of empowerment (Philippakos et al., 2023; Lim, 2022). As teachers transform emerging ideas into concrete design choices, prototyping becomes a form of practice-domain experimentation that invites deliberate reflection. This reflective engagement, in turn, reshapes personal-domain understandings of both the “how” and the “why” of instruction, strengthening teachers’ pedagogical reasoning and consequent context-responsive enactment.

Practice 4 Implementing interventions in practice (Page 9, Para. 4)
… Through repeated enactments, teachers iteratively test and adapt emerging prototypes, rehearsing new pedagogical strategies and refining their instructional skills (Prieto et al., 2020). Over time, these classroom enactments provide teachers with lived experiences that model how curricular reforms or effective approaches from other contexts can work in practice, persuading them to adopt and adapt such approaches within their local setting (Author A et al., 2019; Rosebery et al., 2016; Levy et al., 2015). In this way, implementation becomes a sustained form of practice-domain engagement that directly shapes teachers’ personal-domain understandings. The experiences that unfold in the classroom enable teachers to gauge the effectiveness of their strategies, reassess their beliefs in light of student responses, and experience encouragement or challenge, thereby preparing them for evaluation and subsequent redesign.

Practice 5: Evaluating the effectiveness of interventions (Page 9, Para. 5)
… Across studies, teachers’ reflections demonstrate adopting more structured approaches to content and further developing pedagogical content knowledge (Hultén & Björkholm, 2016; Kelly et al., 2019). Motivation and perspective also evolve at this stage, particularly when teachers observe concrete improvements in student learning or classroom engagement (Michos & Hernandez-Leo, 2018). Evaluation activates the consequence domain and prompts structured reflection that reshapes teachers’ personal-domain interpretations of design and teaching. These refined understandings then re-enter the external domain as new problem framings, thereby reopening the cycle and linking evaluation back to earlier phases of problem identification, professional development, and prototyping.

4.2 criteria for role classification and the distribution of different roles 
(Page 6 para.4)
Second, building on McKenney and Reeves’ (2019) interpretation of partnership roles in EDR, teachers’ participation was analytically classified into three role categories: practitioner (implementing researcher-designed interventions and providing classroom feedback), practitioner-collaborator (joint participation in iterative design stages while researchers retained primary control), and practitioner-researcher (initiating inquiries, analysing data, or generating design revisions with substantial autonomy). Indicators for each role were derived inductively from the coded practices identified in the first-stage thematic analysis. Using these operational definitions, studies were compared to examine how different combinations of practices align with each role category. This comparative process allows each role to be characterised by the specific configurations of participation it involves. 

(Page 10 para.2)
Across the 168 studies, 63 studies identified teachers acting primarily as practitioners; 105 studies reported teachers as practitioner-collaborators (the most common configuration); 0 studies provided clear evidence of teachers acting as practitioner-researchers, although a small subset within the 105 cases showed teachers shifting from receptive to more proactive forms of collaboration. 

4.3 linkage to established models of teacher learning
Role of practitioner: 
(Page 11 para.4)
Guided by the IMTPG, changes were interpreted primarily as linear movements from the external domain (researcher-designed programmes and materials) to the personal domain (knowledge, beliefs, perspectives) and the domain of practice (classroom experimentation), with minimal evidence of wider, recursive movement across domains. ... Together, these studies illustrate that the practitioner role supports targeted adjustments in knowledge, perspectives, and practice. Such changes align with initial stages of teacher learning, where external inputs trigger limited cycles of participation rather than the more expansive forms associated with deeper professional growth.

Role of practitioner-collaborator:
(Page 11 para.2) 
These expanded practices activate changes across all the IMTPG domains, as teachers participate in both design reasoning and classroom enactment. Compared with practitioners, the cycles are more recursive and involve adjustments not only in knowledge and practice but also in perspectives and emotions...Across these studies, practitioner-collaborator participation generated more active, iterative loops where changes often unfolded through adaptive sequences. Nonetheless, these cycles remained shaped by researcher-defined problem spaces, distinguishing this collaborative role from independent inquiry.

Role of practitioner-researcher:
(Page 11 para.3)
This configuration would therefore represent the most deliberate and sustained form of interconnected change across knowledge, perspectives, emotions, and practice, with movements across the domains initiated and regulated by teachers themselves.

Conclusion: (Page 11 para.4)
Grounded in the IMTPG and the existing role typologies, supported by relevant but limited evidence, a preliminary role–change model was developed to capture how different forms of engagement in EDR give rise to distinct change trajectories (see Figure 5). The model shows that each role structures teachers’ participation in design cycles, thereby shaping the order, depth, and scope of change.

4.4 theorisation of four-level influencing factors
(Page 12, para.2)
A total of 120 studies discussed personal, community, school, or external contextual factors shaping teachers’ learning within EDR. The IMTPG conceptualises teacher learning as shaped by personal and contextual conditions, and the four layers of influencing factors were inductively derived from the cohort. This resonates with systemic perspectives on teacher learning (Opfer & Pedder, 2011; Opfer et al., 2011; King, 2016), which argue that “the elements of three subsystems (the teacher, the school, and the learning activity) interact and combine in different ways and with varying intensities to influence teacher learning” (Opfer & Pedder, 2011, p. 1). Yet, the patterns identified in this review did not yield sufficient evidence to trace such explicit cross-level interactions, but revealed four analytically distinct but co-existing layers, each enabling or constraining teachers’ participation in EDR within a broader learning ecology.

	5
	Discussion and Contribution
The discussion successfully relates findings to global contexts (North America, Europe, Africa) and to the persistent theory-practice gap. Still, the analytical weight remains descriptive rather than interpretive. The authors should:
* Clarify what new conceptual lens the role-change model provides beyond the existing EDR literature.

* Articulate implications for researchers and policymakers more explicitly—what design principles can guide future PL through EDR?

* Revisit the distinction between EDR as context for learning and EDR as methodology; this dual identity could be better problematised.

	Thank you for these insightful suggestions. They have helped the discussion section become sharper and more critical.

5.1 contribution of the role-change model
We have substantially revised Section 6.2 A role-based conceptual lens for explaining teacher learning in EDR to articulate the conceptual contribution more explicitly. The revised text clarifies that the role-change model shifts the analytical focus from activities or outcomes to the relational positions teachers occupy within partnerships. We explain how different role configurations afford distinct patterns of movement across IMTPG domains, thereby offering explanatory power beyond prior descriptive reviews. These revisions now demonstrate clearly what conceptual lens the model provides and how it advances existing EDR scholarship.

5.2 problematise the dual identity of EDR
We revised the discussion to foreground EDR’s dual identity more explicitly. The new paragraph problematises the tension between methodological imperatives (e.g., design quality and transferable insights) and EDR’s potential as a context for teacher learning. Drawing on patterns observed in the dataset and insights from the literature, we show how teachers frequently remain in practitioner roles, particularly in technology-intensive or theoretically demanding interventions, because methodological demands often take precedence. We further connect this tension to the multi-layered influencing factors identified in the review, demonstrating how supports at the community, school, and broader contextual levels are needed to safeguard EDR’s learning function. These revisions provide a theoretically grounded account of EDR’s dual identity and clarify the conditions under which its PL potential can be realised.

5.3 implications for future PL through EDR
We added a concluding paragraph that synthesises implications into three explicit design principles: (a) aligning multi-level ecological conditions to support sustained engagement; (b) structuring EDR practices as iterative, participatory learning opportunities; and (c) attending to teachers’ motivation, identity, and agency by redistributing epistemic authority. These principles now offer concrete, actionable guidance for researchers and policymakers seeking to design or support PL through EDR.
	5.1 contribution of the role-change model
(Page 14, para.2-3)
This review makes a conceptual contribution to the EDR literature by shifting the analytical focus from what teachers alter in design cycles to how their relational positions within researcher–practitioner partnerships shape their opportunities to learn, thereby accounting for differences in change trajectories. Existing reviews tend to describe teacher learning in terms of participation in activities or improvements in intervention outcomes (e.g., Chang Rundgren, 2014; Holmqvist, 2017; Zheng, 2015), implicitly treating EDR as a methodological or PD delivery approach. The role-change model developed in this review offers a different conceptual lens: it theorises teacher learning as contingent on the role configurations teachers occupy, including practitioner, practitioner-collaborator, or practitioner-researcher, and shows that each role affords qualitatively distinct forms of change. When interpreted through the IMTPG, these roles reveal systematic patterns of movement across the external, personal, practice, and consequence domains. This integrated lens provides explanatory power beyond previous descriptive accounts by elucidating why certain learning outcomes emerge in some configurations but not others, and how relational positioning within EDR structures expands or limits teachers’ access to recursive, interconnected cycles of learning. 
The role dynamics foregrounded in this model resonate with long-standing focus from the broader literature on teacher–researcher collaboration. For instance, Jarl et al. (2024) demonstrated that collaboration tends to be most extensive during data collection, whereas researchers retain greater control during project initiation and final analysis and reporting. Such uneven distributions of participation reflect persistent structural and relational complexities, rooted in teaching as situated work, the technical demands of research, and enduring power asymmetries (Goldstein, 2002). Against this backdrop, scholars have increasingly called for alternative models of collaboration that can mitigate these constraints and create “new social spaces” in which teachers and researchers work on more equal footing to address shared problems (Farrell et al., 2021; Schlicht-Schmälzle et al., 2024). The role-change model proposed in this review contributes to this conversation by not only capturing the varying configurations of collaboration evident in EDR studies but also identifying the specific practices that make particular forms of collaboration more likely to emerge. In doing so, it offers a situated account of how EDR can become a more equitable collaborative model when the practices enabling role shifts are intentionally designed and scaffolded.

5.2 problematise the dual identity of EDR
(Page 14-15, Para. 3)
However, the role-change model also foregrounds a persistent tension within EDR’s dual identity as both a methodology for producing robust interventions and a context for learning (McKenney & Reeves, 2020). Although EDR is designed to be collaborative, this review shows that teachers frequently remain recipients of researcher-led designs, especially in technology-intensive or theoretically demanding interventions. As noted in prior work, teachers are often too pressed for time and lack the expertise needed to lead rigorous inquiry cycles (Anderson & Shattuck, 2012; Richter et al., 2025). As such, methodological imperatives, such as ensuring design quality and producing transferable insights, can eclipse EDR’s potential to unfold teacher learning, which is also reflected in existing EDR reviews. The factors identified in this review point to the conditions that may otherwise prevent teachers from being confined to practitioner roles: collaborative community, for example, structures that cultivate emotionally and intellectually safe inquiry spaces (Babichenko et al., 2024), school leadership that reallocates workloads (Ugur et al., 2021), and organisational endorsement of inquiry-focused cultures (McTigue et al., 2024). With such support, EDR’s identity as a form of PL is more likely to be safeguarded within the broader learning ecology.

5.3 implications for future PL through EDR
(Page 15, Para. 2).
Taken together, the findings point to three design principles that can guide researchers and policymakers in leveraging EDR as a powerful form of future teacher learning. First, PL is strengthened when conditions across personal, community, school, and external layers are deliberately aligned to provide emotional, intellectual, and organisational support for sustained engagement. Second, EDR practices should be intentionally structured to legitimise and scaffold teachers’ participation from the outset; sequencing problem definition, professional development, prototyping, implementation, and evaluation as iterative loops expands access to meaningful learning opportunities and reduces the risk of reverting to researcher-led activity. Third, attending to teachers’ motivation, identities, and agency is essential; designing practices that gradually redistribute epistemic authority and create space for ownership supports movement from practitioner roles toward more collaborative, inquiry-oriented participation. Overall, these three layers offer a coherent framework for designing and implementing PL through EDR: within a supportive learning ecology, teachers can participate meaningfully in learning activities, which in turn fosters greater agency and role expansion towards learning.

	6
	Limitations and Future Directions
The authors acknowledge key methodological limitations and call for empirical validation of the role-change model, this self-reflexivity is commendable. They could further discuss potential publication bias in the databases used and the lack of studies from non-Anglophone regions.
	We thank the reviewer for this suggestion. We have now explicitly addressed the potential publication bias arising from reliance on major English-language databases and the resulting underrepresentation of studies from non-Anglophone regions. We also recommend the inclusion of regional and non-English repositories in subsequent reviews in order to capture culturally diverse EDR practices and enhance the global relevance of future syntheses. In addition, we clarified the preliminary nature of the role-change model and articulated the need for further empirical validation across varied EDR contexts.
	Limitations and future studies
(Page 15, Para. 3).
…
Third, reliance on English-language databases introduces publication bias and limits representation of work conducted in non-Anglophone or localised contexts. Future reviews should draw on regional and non-English repositories to capture culturally situated EDR practices and strengthen the global relevance of synthesised findings.

Fourth, the role-change model remains preliminary, derived from limited and uneven evidence. Further empirical work is needed to test its applicability across diverse EDR settings and to examine how contextual and partnership conditions shape teachers’ transitions towards more collaborative or inquiry-oriented roles.
…
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	Comment details
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	Change made to the manuscript (if any)

	1
	Conceptual framing: 
EDR, DBR and teacher professional learning

- Clarify more explicitly how you distinguish EDR from DBR, especially since you adopt an inclusive stance. I would like to see the literature that supported you in making this distinction.

- Specify concrete criteria for when a DBR study was included in your EDR corpus.

- Make it clear whether iterative cycles plus teacher participation are sufficient, or whether other features are also required.

- Explain more clearly how you conceptualise teacher professional learning and "teacher change" in the context of EDR.

- Define the four change dimensions (knowledge, perspectives, emotions, practice) and link them directly to your coding framework.

- Make clear whether you treat "change" as any reported shift, or require some level of evidence or triangulation.

	Thank you for these helpful suggestions. Below are the steps we took to clarify the conceptual framing:

1.1 Distinguishing EDR from DBR
We have revised Section 2.1 to explicitly delineate how EDR differs from DBR, drawing directly on foundational literature. The revision clarifies that, although both traditions share iterative design cycles and collaborative principles, EDR (McKenney & Reeves, 2019, 2020) is explicitly situated in educational practice and includes professional learning as part of its core purpose. DBR, in contrast, originates in the learning sciences (Brown, 1992; Collins, 1992) and emphasises theorising learning mechanisms and evaluating design effectiveness. 

1.2 Inclusion criteria for DBR studies
We have now clarified the precise conditions under which DBR studies were included in the review. Two revisions were made to ensure full transparency.
- First, in the literature review section, we added a clarification distinguishing EDR from DBR and explicitly noted that DBR studies were included only when they investigated teacher learning and theorised learning mechanisms, consistent with EDR’s dual identity as both a methodology and a context for learning.
- Second, in the Search and Selection subsection, we now provide concrete inclusion criteria. A DBR study was included only if it: (1) employed iterative design cycles; (2) was situated in authentic educational settings involving researcher–practitioner partnerships; and (3) examined teacher learning as an analytic focus through participation in these cycles. DBR studies focused solely on designing or testing interventions without explicit attention to teacher learning were excluded.

These revisions make the screening process more transparent and ensure that the final corpus accurately reflects the scope of EDR relevant to teacher learning.

1.3 clearer inclusive criteria
A fourth criterion has now been added to specify that studies must also examine in what conditions and in what ways teachers learn, and must present empirical, data-supported evidence of teacher change arising from participation in design research conducted in authentic schooling environments. This addition makes explicit that teacher learning had to be an analytic focus for a study to be included, ensuring alignment with the scope of EDR as both a methodology and a context for teacher learning.

1.4 clear conceptualision of teacher professional learning and teacher change
We have clarified these conceptualisations in the revised manuscript. In this review, teacher professional learning is defined as teachers’ situated participation in iterative cycles of design, enactment, and evaluation within authentic educational contexts, and teacher change refers to the shifts that arise from such participation.

1.5 Definition and framework alignment of change dimensions
We have now explicitly defined the four dimensions of teacher change and clarified how they were operationalised within the IMTPG-informed coding framework. As revised in Section 3.5, the four dimensions are now directly linked to the deductive coding process: ‘knowledge’ refers to shifts in teachers’ conceptual, pedagogical, or technological understandings; ‘perspectives’ to changes in beliefs and orientations; ‘emotions’ to affective shifts such as confidence or agency; and ‘practice’ to modifications in instructional behaviours or design decisions. These definitions ensure clear alignment between the conceptual framing of change and the coding procedures used in the analysis.

1.6 Evidence for identifying teacher change
We have now made explicit in the inclusion criteria that this review did not treat “change” as any self-reported shift. As revised, when changes were self-reported, we required at least one additional source of evidence (e.g., observations, artefacts, assessments) to ensure triangulation. This revision clarifies that change had to be both analytically foregrounded and empirically substantiated for a study to meet the inclusion criteria.
	1.1 Distinguishing EDR from DBR (Page 2, Para. 3)
EDR is often conflated with Design-Based Research (DBR) because both aim to improve educational practice while generating theoretical insights, sharing iterative cycles, contextual responsiveness, and collaborative design and evaluation (McKenney & Reeves, 2019, 2020). However, important distinctions exist. EDR, as articulated by McKenney and Reeves (2019), is explicitly situated in educational settings and focuses not only on the design of educational interventions, such as products, processes, programmes, and policies, but also on supporting the professional growth of local stakeholders, including teachers and students. DBR, by contrast, originated in the learning sciences (Brown, 1992; Collins, 1992) and is methodologically oriented towards understanding how, when, and why educational innovations work in practice (The Design-Based Research Collective, 2003), linking design features to their effectiveness on targeted learners…

1.2 Inclusion criteria for DBR studies 
(Page 2, Para. 3)
… Given these overlaps and boundaries, this review adopts an inclusive stance: studies labelled as DBR were included when they explicitly examined teacher learning while theorising learning mechanisms, aligning with EDR’s dual identity as both a methodology and a context for learning. Accordingly, the analytic focus of this study remains on teacher learning as enacted within their participation in iterative design cycles, rather than on terminological distinctions.

 (Page 4, Para. 5)
Given the overlap between EDR and DBR in relation to teacher PL, as discussed earlier, this review includes studies from both traditions. Specifically, a DBR study was included only when it met all of the following conditions: (1) it employed iterative design cycles; (2) it was conducted in authentic educational settings involving researcher–practitioner partnerships; (3) it examined teacher learning as an analytic perspective, through their participation in (1) within (2). Studies labelled as DBR that focused solely on the development or testing of interventions, or that lacked explicit attention to teacher learning, were excluded. This ensures that the final corpus reflects the dual identity of EDR as both a methodology and a context for teacher learning.

1.3 clearer inclusive criteria
(Page 5, Para. 4)
(4) Focus: the review targeted studies that examined in what conditions and in what ways teachers learn. Empirical, data-supported shifts in teachers or their practices had to be documented as outcomes of their participation in design research conducted in authentic school settings.

1.4 clear conceptualision of teacher professional learning and teacher change
(Page 5, Para. 2)
‘Professional learning’ in EDR is operationally defined as teachers’ situated participation in iterative cycles of design, enactment, and evaluation within authentic educational contexts, while ‘teacher change’ refers to shifts arising from such engagement. In addition, the search strategy also included terms related to ‘professional development’.

1.5 Definition and framework alignment of change dimensions
(Page 6, Para. 3)
Thematic analysis (Braun & Clarke, 2006) involved both deductive and inductive components, corresponding respectively to RQ2 and RQ3. For RQ2, two deductive stages were conducted. First, the four dimensions of teacher change examined in this review were operationally defined in direct alignment with the IMTPG-informed coding framework. ‘Knowledge’ refers to shifts in teachers’ conceptual, pedagogical, or technological understandings as evidenced in their reflections or enacted designs. ‘Perspectives’ capture changes in teachers’ beliefs, orientations, or interpretive stances toward teaching, learning, or innovation. ‘Emotions’ denote affective shifts related to confidence, motivation, professional identity, or sense of agency that accompany participation in design cycles. ‘Practice’ encompasses changes in teachers’ instructional behaviours, design decisions, or experimentation within their classrooms.

1.6 Evidence for identifying teacher change (Page 5, Para. 4)
(4) Focus: the review targeted studies that examined in what conditions and in what ways teachers learn. Empirical, data-supported shifts in teachers or their practices had to be documented as outcomes of their participation in design research conducted in authentic school settings. When changes were reported solely by teachers, at least one additional source of evidence (e.g., observations, artefacts, assessments) was required to ensure triangulation.


	2 
	Review methodology: transparency and rigour

- Provide more precise information about the search strategy.

- Describe how many articles contributed to each major theme or category.

	Thank you for these suggestions for review transparency and rigour. Below are the respective changes we made:

2.1 more precise information about the search strategy
We have substantially revised Section 3.1 to provide a clearer and more precise account of the search strategy. Specifically, it now:
(1) Specify the exact search date (“The search was conducted in November 2024”). 
(2) Explain the rationale for selecting Scopus, Web of Science, ProQuest, and ERIC, emphasising the combination of breadth (multidisciplinary design research) and depth (education-specific research).
(3) Describe the Boolean structure and search procedures applied consistently across databases, including truncation rules and database-specific adaptations.
(4) Detail the two-stage search process, moving from broad terms to more targeted practice-related terms;  
(5) Include an example of full search strings in Appendix A.

2.2 distribution of articles to different themes
We have now revised the presentation of numerical information to make the contribution of studies to each major theme clearer and more prominent. Specifically, we (1) rewrote the numerical reporting for the practice–change theme and the influencing factors theme to foreground the number of contributing studies, and (2) added an explicit statement of the total number of studies included in the teacher role configurations category at the beginning of that section. These changes ensure greater transparency and allow readers to more easily understand how the final themes were constructed from the 168 included studies.
	2.1 more precise information about the search strategy
(Page 4-5, Para. 4)
The search was conducted in November 2024, using Scopus, Web of Science, ProQuest, and ERIC (EBSCO). These databases are highly regarded for their citation indexing and access to high-impact research, providing a vast array of scholarly publications essential for academic research. Combining these databases ensures both breadth (coverage of multidisciplinary design research) and depth (coverage of education-specific studies). The same Boolean structure (AND/OR) and truncation conventions were applied across databases, with search strings adapted only when required by database-specific indexing rules. After all records were exported, duplicate entries were removed using database filters and manual checks to ensure accuracy.
Given the overlap between EDR and DBR in relation to teacher PL, as discussed earlier, this review includes studies from both traditions. A DBR study was included only when it met all of the following conditions: (1) it employed iterative design cycles; (2) it was conducted in authentic educational settings involving researcher–practitioner partnerships; (3) it examined teacher learning as an analytic perspective, through their participation in (1) within (2). Studies labelled as DBR that focused solely on the development or testing of interventions, or that lacked explicit attention to teacher learning, were excluded. This ensures that the final corpus reflects the dual identity of EDR as both a methodology and a context for teacher learning.
‘Professional learning’ in EDR is operationally defined as teachers’ situated participation in iterative cycles of design, enactment, and evaluation within authentic educational contexts, while ‘teacher change’ refers to shifts arising from such engagement. In addition, the search strategy also included terms related to ‘professional development’. This was necessary because many studies employ PD terminology to describe forms of teacher learning and change. PD-related studies were therefore included only when they referred to teacher learning situated in iterative design cycles within researcher–practitioner partnerships, consistent with the operational definition of PL. This approach ensures comprehensive retrieval without blurring the analytic emphasis on PL.
For each database, the search process consisted of two stages. In the first stage, a list of keywords, including ‘teacher’, ‘professional learning’, ‘professional development’, ‘EDR’, and ‘DBR’, was used to locate relevant literature. In the second stage, more specific searches were conducted, where terms like ‘professional learning’ were broken down into categories such as ‘practice’, ‘clinical’, ‘teaching strategies’, ‘teaching methods’, and ‘classroom management’ related to teaching practice. This two-stage process increased search sensitivity while maintaining strong alignment with the study’s conceptual boundaries. Full search strings for Scopus are provided in Appendix A as an example.

2.2 distribution of articles to different themes
Theme 1 (Page 8, Para. 4)
All 168 studies included in the systematic review reported some form of teacher participation in design cycles and at least one dimension of teacher change.

Theme 2 (Page 10, Para. 2)
Across the 168 studies, 63 studies identified teachers acting primarily as practitioners; 105 studies reported teachers as practitioner-collaborators (the most common configuration); 0 studies provided clear evidence of teachers acting as practitioner-researchers, although a small subset within the 105 cases showed teachers shifting from receptive to more proactive forms of collaboration. 

Theme 3 (Page 12, Para. 2)
A total of 120 studies discussed personal, community, school, or external contextual factors shaping teachers’ learning within EDR.

	3
	[bookmark: OLE_LINK5]Role typology and preliminary "role-change model"

- Make the evidentiary basis for each role clearer.

- For "practitioners" and "practitioner-collaborators," point to representative studies that exemplify the change trajectories you describe.

- For "practitioner-researchers," be explicit that the full, deliberate, interconnected trajectory is largely theoretical in your dataset and not directly documented.

- Calibrate the status of the role-change model.

- Emphasise consistently that this is a preliminary, hypothesis-generating model rather than a fully empirically validated one.


	We appreciate these important, constructive comments. The corresponding revisions are listed below:
3.1 evidentiary basis for each role
We revised the role-analysis section to make the evidentiary basis for each role explicit and transparent. In the revised manuscript, we clarify (1) the theoretical origin of the three role categories: the three analytically proposed roles were conceptually informed by McKenney and Reeves’ (2019) interpretation of researcher–practitioner partnerships, which builds on Wagner’s (1997) typology. 
(2) the empirical indicators that emerged inductively from the coded practices of participations: The respective operational definitions were given to each role. We then detail how the specific indicators of each role were derived inductively from the first-stage thematic coding of teacher engagement practices. We explain that observable actions, such as implementing researcher-designed interventions, jointly participating in iterative design stages, or independently initiating inquiry, served as the empirical basis for distinguishing the three configurations. Together, these revisions clarify the evidentiary pathway from coded data to role identification. 

3.2 representative studies illustrating role-based change trajectories
We have now incorporated representative studies into the Findings section to illustrate the distinct change trajectories associated with the “practitioner” and “practitioner-collaborator roles”.

For practitioners, we reference Ugur et al. (2021), where teachers completed an externally developed online course and reported limited shifts in ICT-related perspectives and practice, and Hughes et al. (2021), where teachers trialled researcher-designed maker tasks without engaging in redesign, showing changes confined to knowledge and practice. These studies exemplify linear, externally driven trajectories.

For practitioner-collaborators, we added examples such as Wilkie (2019), where co-design and iterative classroom trials produced recursive changes across practice, perspectives, and emotions, and Becker and Jacobsen (2020), where co-design workshops and prototype enactment generated sequential shifts across emotions, practice, and knowledge. These studies illustrate more cyclical and adaptive patterns of change.

These additions strengthen the empirical grounding of the role-based distinctions and clarify how different forms of participation are associated with the change trajectories identified.

3.3 theoretical assumption of “practitioner-researchers” with no recorded document
For “practitioner-researchers”, the updated text clarifies that although some studies reported proactive research-related actions undertaken by teachers, no article in the dataset documented a full, teacher-initiated inquiry cycle that would constitute a complete practitioner-researcher trajectory. The model therefore treats this role as a theoretically grounded possibility informed by existing partnership frameworks, rather than an empirically established pattern within the current corpus.

3.4-3.5 the status of the role-change model
We now consistently emphasise that the role-change model is preliminary, and hypothesis-generating rather than fully empirically validated. This clarification is made in the Data Analysis section, the Findings (Section 5.2), the Limitation and Future Research sections. The manuscript now clearly positions the model as an initial analytical proposition derived from an existing framework and supported by limited evidence within the current dataset. This framing has been inserted at all relevant points in the revised manuscript.




	3.1 evidentiary basis for each role 
Theoretical foundation (Page 3, Para. 3)
Informed by the reviews above, EDR is theoretically and conceptually defined as a collaborative learning context. Therefore, before investigating how teachers learn, there is a need to examine how teachers are positioned in the collaboration. To examine teachers’ entering positionality within such partnerships, this review draws first on Wagner’s (1997) typology of data-extraction agreements, clinical partnerships, and co-learning arrangements. McKenney and Reeves (2019) translated these partnership configurations into three corresponding teacher roles, including practitioners, practitioner-collaborators, and practitioner-researchers. This typology provides an analytical lens for identifying teachers’ role positions and understanding how these positions afford different opportunities for learning within EDR.

Empirical evidence (Page 6, Para. 4)
Second, building on McKenney and Reeves’ (2019) interpretation of partnership roles in EDR, teachers’ participation was analytically classified into role three categories: practitioner (implementing researcher-designed interventions and providing classroom feedback), practitioner-collaborator (joint participation in iterative design stages while researchers retained primary control), and practitioner-researcher (initiating inquiries, analysing data, or generating design revisions with substantial autonomy). Indicators for each role were derived inductively from the coded practices identified in the first-stage thematic analysis. Using these operational definitions, studies were compared to examine how different combinations of practices align with each role category. This comparative process allows each role to be characterised by the specific configurations of participation it involves.

3.2 representative studies illustrating role-based change trajectories
Practitioners (Page 10, Para. 4)
In Ugur et al. (2021), for example, teachers completed an externally developed online course and provided self-assessments and end-of-course evaluations. Changes were limited to greater awareness of ICT integration (perspectives) and improved ICT-related skills (practice). Similarly, in Hughes et al. (2021), teachers engaged in PD and trialled researcher-designed maker tasks, reporting use of new tools and materials (practice) and better understanding of maker-pedagogy principles (knowledge). Neither study documented teacher-led redesign or extended loops.

Practitioners-collaborators (Page 11, Para. 2)
In Wilkie (2019), for example, teachers co-designed inquiry-based mathematics tasks, trialled them in classrooms, and iteratively discussed classroom evidence with researchers. As teachers refined tasks, shifts in practice (e.g., modifying scaffolds or questioning strategies) triggered subsequent changes in beliefs about student capability and increased confidence in inquiry pedagogy (practice → perspectives/emotions). In Becker and Jacobsen (2020), teachers engaged in co-design workshops for digital learning tools and then enacted early prototypes. Initial changes in motivation and perceived relevance (perspectives/emotions) enabled deeper experimentation with technology-rich activities (practice), followed by conceptual refinement regarding digital pedagogy (knowledge).

3.3 theoretical assumption of “practitioner-researchers” with no recorded document
(Page 11, Para. 3)
In this review, however, this full trajectory remains largely theoretical. Although some studies reported teachers taking on proactive research-related actions (e.g., setting the goals and assessing whether the goals have been reached (Knight & Skrtic, 2021)), no study in the dataset documented a complete, teacher-initiated inquiry cycle. As such, the practitioner–researcher role in the role-change model reflects a theoretically grounded possibility derived from existing partnership frameworks, rather than being empirically evidenced within the current corpus.

3.4-3.5 the status of the role-change model
Data Analysis section
(Page 6, Para. 4)
This comparative process allows each role to be characterised by the specific configurations of participation it involves. Bringing these two analytical layers together, teachers’ role positioning and domain-based teacher change across the IMTPG, allowed the construction of a preliminary, hypothesis-generating role-change model. This model explains how different roles afford distinct practices, in turn, shaping the forms and depth of teacher learning in EDR.

Findings section
(Page 11, Para. 4)
Grounded in the IMTPG and the existing role typologies, supported by relevant but limited evidence, a preliminary role–change model was developed to capture how different forms of engagement in EDR give rise to distinct change trajectories (see Figure 5). The model shows that each role structures teachers’ participation in design cycles, thereby shaping the order, depth, and scope of change.

Limitations and future studies section
(Page 15, Para. 3)
Fourth, the role-change model remains preliminary, derived from limited and uneven evidence. Further empirical work is needed to test its applicability across diverse EDR settings and to examine how contextual and partnership conditions shape teachers’ transitions towards more collaborative or inquiry-oriented roles.

	4
	Scope and strength of claims

- Moderate broad claims about EDR as a "viable alternative" or as a "powerful tool" for bridging theory and practice.

	Thank you for this helpful suggestion. 

- We now emphasise EDR as a sustained, contextual-sensitive contextual for learning, with dual focus on generating theoretically informed insights while supporting practical improvements in teaching and learning. Likewise, it has potential to resolve the limitations of some PL models rather than substitute or transcend the models. This reframing situates EDR within its core characteristics rather than overstating its value or positioning. The original statements have been revised or removed to maintain descriptive accuracy and textual cohesion within the revised manuscript.
	(Page 13, Para. 3)
This growing uptake may be partly explained by EDR’s dual focus on generating theoretically informed insights while supporting practical improvements in teaching and learning, as well as its perceived potential to address limitations in some traditional PL models.

	5
	Presentation, structure and style

Explain early how you use "professional learning" relative to "professional development."


	Thank you for this insightful comment. 

- We have now revised the Introduction to clarify explicitly how professional learning (PL) is used in relation to professional development (PD). The revised text explains that PD typically refers to structured, externally designed activities with predetermined goals, whereas PL emphasises situated, practice-embedded, inquiry-driven learning that unfolds through teachers’ engagement with authentic problems. Given that this review focuses on how teachers learn through participation in EDR cycles, rather than on the design of formal PD programmes, we adopt PL as the central conceptual anchor. This distinction is now clearly articulated early in the Introduction section, and applied consistently throughout the manuscript.

- in the Searching Sources for Review part, we also further specify the cases when the PD studies can be involved in the review cohort
	Introduction 
(Page 1, Para. 3)
…
This research conceptualises EDR as a form of professional learning (PL). Although this term is often used interchangeably with professional development (PD), they represent distinct analytical ideas. PD usually refers to structured, externally designed activities, such as workshops or formal programmes, with predefined goals that may only loosely relate to teachers’ immediate classroom issues (Kennedy, 2014; Netolicky, 2019). Conversely, PL emphasises situated, practice-based, and ongoing learning processes rooted in inquiry, reflection, and collaborative sense-making that foster meaningful instructional improvement (Murray, 2016; Salo et al., 2024). As this review investigates how teachers’ participation in EDR influences their learning, rather than the design features of PD programmes, PL offers the most appropriate conceptual anchor.
…
- Searching sources for review (Page 5, Para. 2)
‘Professional learning’ in EDR is operationally defined as teachers’ situated participation in iterative cycles of design, enactment, and evaluation within authentic educational contexts, while ‘teacher change’ refers to shifts arising from such engagement. In addition, the search strategy also included terms related to ‘professional development’. This was necessary because many studies employ PD terminology to describe forms of teacher learning and change. PD-related studies were therefore included only when they referred to teacher learning situated in iterative design cycles within researcher–practitioner partnerships, consistent with the operational definition of PL. This approach ensures comprehensive retrieval without blurring the analytic emphasis on PL.



